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Participants and other stakeholders in today’s U.S. 
health care system are striving for the generation of 
new knowledge to guide care while at the same time 
they are also managing growing clinical and organi-
zational complexity, directing considerable attention 
to curbing health care costs, and reducing inefficien-
cies. An important early milestone toward achieving 
these goals was the establishment of the Center for 
Medicare & Medicaid Innovation (CMMI) following the 
passage of the Patient Protection and Affordable Care 
Act (ACA) of 2010 to promote innovations in care deliv-
ery that fulfill the Triple Aim of improving health and 
health care at lower cost. In January 2015 the U.S. De-
partment of Health and Human Services established 
the Health Care Payment Learning & Action Network 
(HCP-LAN, or LAN) to work in concert with partners 
in the private, public, and nonprofit sectors to trans-
form the nation’s health system to emphasize value 
over volume by supporting and advancing the adop-
tion of value-based payment and alternative payment 
models. Passage in 2015 of the Medicare Access and 
CHIP [Children’s Health Insurance Program] Reautho-
rization Act (MACRA) with strong bipartisan, bicam-
eral support in Congress and from the White House 
set America’s health care system on a path to reform 
that emphasizes value over volume in federal payment 
programs. On November 2, 2016, the Centers for Medi-
care & Medicaid Services (CMS) issued the Final Policy, 

Payment, and Quality Provisions in the Medicare Phy-
sician Fee Schedule for Calendar Year (CY) 2017 (the 
Rule) (CMS, 2016). The Rule implements provisions in 
MACRA intended to promote quality, improvement 
activities, accessing care information, and attention to 
cost. These initiatives set the stage for broad engage-
ment of patients and providers in the learning health 
system.

Beyond payment reform emphasizing health care 
value, opportunities to address the challenges facing 
modern health care can be found within a continu-
ously learning health system, a bidirectional approach 
to learning in which the care delivery process cre-
ates new knowledge and care is adapted in response 
to knowledge generated. The Institute of Medicine  
(IOM, 2013) report Best Care at Lower Cost: The Path to  
Continuously Learning Health Care in America laid out a 
vision for a continuously learning health system, stating 
that: “The committee believes that achieving a learning 
health care system—one in which science and infor-
matics, patient–clinician partnerships, incentives, and 
culture are aligned to promote and enable continuous 
and real-time improvement in both the effectiveness 
and efficiency of care—is both necessary and possible 
for the nation.” As shown by this vision (see Box 1) a  
continuously learning health system offers the prom-
ise of creating new knowledge, returning data to clini-
cians and patients to guide care, making progress in 
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how person-centered care is delivered, reducing costs, 
and creating value for those served. 

However, we assert that realization of the full po-
tential of the continuously learning health system re-
quires more active engagement of front-line clinicians  
(defined here as providers involved in day-to-day pa-
tient care interactions). Instead of the compartmen-
talized approach to knowledge generation, in which 
research that informs the delivery of care is separate 
from the care experience, we contend that future 
knowledge generation will be best accomplished with 
fully engaged clinicians, patients, and health care data. 
Understanding that clinical situations are complex and 
require sophisticated judgment, we believe the goal 
of knowledge generation is to provide information to 
help inform decision making. Fostering the engage-
ment and leveraging the insights of front-line clinicians 
in knowledge-generating activities will drive a continu-
ously learning health system toward outcomes that 

are most relevant, easily translated, and valuable to 
clinical practice and patients.

Even more so, we believe that it is the ethical, pro-
fessional, and intellectual responsibility of members of 
the clinical team to generate knowledge and improve 
care; and that the interest and commitment to do so by  
clinical teams exist. The time is right for the health care 
research and clinical ecosystems to remove the struc-
tural barriers separating them—including economic 
impediments to learning, misalignment of or lack of 
incentives, and countervailing clinical pressures—that 
currently inhibit clinician involvement and leader-
ship within a continuously learning and transforming 
health system.

This paper explores how clinicians can advance and 
benefit from a continuously learning health system. 
We describe the potential and importance of engag-
ing clinicians in knowledge generation; describe the  
challenges and strategies for aligning priorities  

BOX 1
Characteristics of a Continuously Learning Health System

Science and Informatics
•	 Real-time access to knowledge — A learning health care system continuously and reliably captures, curates, and 

delivers the best available evidence to guide, support, tailor, and improve clinical decision making and care safety 
and quality.

•	 Digital capture of the care experience — A learning health care system captures the care experience on digital 
platforms for real-time generation and application of knowledge for care improvement.

Patient-Clinician Relationships
•	 Engaged, empowered patients — A learning health care system is anchored on patient needs and perspectives 

and promotes the inclusion of patients, families, and other caregivers as vital members of the continuously learn-
ing care team.

Incentives
•	 Incentives aligned for value — In a learning health care system, incentives are actively aligned to encourage  

continuous improvement, identify and reduce waste, and reward high-value care.

•	 Full transparency — A learning health care system systematically monitors the safety, quality, processes, prices, 
costs, and outcomes of care, and makes information available for care improvement and informed choices and 
decision making by clinicans, patients, and their families. 

Care
•	 Leadership-instilled culture of learning — A learning health care system is stewarded by leadership committed to 

a culture of teamwork, collaboration, and adaptability in support of continuous learning as a core aim. 

•	 Supportive system competencies— In a learning health care system, complex care operations and  
processes are constantly refined through ongoing team training and skill building, systems analysis and  
information development, and creation of the feedback loops for continuous learning and system  
improvement. 

Adapted from Institute of Medicine, Best Care at Lower Cost: The Path to Continuously Learning Health Care in 
America, 2013.
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between clinicians and researchers and creating active  
partnerships in the design and conduct of learning 
activities; and finally explore impediments to data col-
lection at the point of care, potential facilitative ap-
proaches, and strategies for creating a knowledge-gen-
erating infrastructure attractive to and supportive of 
front-line clinicians. To begin a proactive dialogue, we  
identified priorities for action designed to demonstrate 
a potential path for creating a knowledge-generating 
infrastructure beneficial to clinicians, and ultimately, to 
their patients.

Why Now? 

The delivery of care offers many opportunities, incen-
tives, and challenges for front-line clinicians. Clinicians 
must balance increasing expectations for higher qual-
ity, performance measurement, and knowledge gen-
eration with the daily realities of their clinical practice. 
While most clinicians still operate under a fee-for-ser-
vice payment model, there is a growing emphasis on 
shifting payment and care from volume-based care to 
value-based care. CMS has already surpassed its goal 
of having 30% of care supported through value-based 
payment by the end of 2016 (with a goal of 50% by 
2019–2020) (Burwell, 2015). Delivery systems increas-
ingly participate in value-based programs such as ac-
countable care organizations, assume upside and 
downside financial risk for the care they deliver, and 
are rewarded for effective population management. 

There is a suite of novel research approaches that 
align with operations (Abraham et al., 2016; NIH Col-
laboratory, 2016; PCORnet, 2016) and emerging op-
portunities for researchers to be embedded within 
delivery systems (AcademyHealth, 2016). Meanwhile, 
clinical training programs are striving to address the 
complex and changing health care environment by 
moving away from traditional teaching models, which 
focus primarily on the basic sciences of biology and 
chemistry, toward ones that promote health services 
research, learning health systems, data sciences, and 
team-based care. This rapid change is requiring many 
medical schools to retrain their faculty and restructure 
curricula to meet the demands of an evolving health 
environment. Additionally, regulatory policies are en-
couraging greater measurement of performance and 
the use of electronic health record (EHR) systems. 
For example, the CMS Quality Payment Program es-
tablished to implement MACRA offers two payment  

incentive paths for providers to choose from: (1) the 
Merit-based Incentive Payment System (MIPS) and (2) 
the advanced Alternative Payment Model (APM) op-
tion, both of which measure performance and tie pay-
ments to performance on quality and other measures. 

One of the defining elements of the learning 
health system is a culture of inquiry that encourages  
discovery and experimentation. While this culture may 
be nurtured and indeed expected and rewarded by the 
research and quality improvement communities, there 
is less opportunity, funding, time, or precedent for 
clinician participation to be similarly encouraged and 
rewarded. We contend that it is not for a lack of inter-
est among front-line clinicians; indeed it is clinicians—
those who interact daily with the patients they serve 
and experience diagnostic and therapeutic gaps—who 
may be first to recognize opportunities to improve the 
care that they deliver and to engage in and learn about 
new discoveries. However, the ecosystem as it current-
ly exists has environmental impediments to clinician 
engagement in the learning health system. 

Obstacles to Clinician Engagement in the 
Learning Health System

Productivity Pressure

Within the current health ecosystem, patient care and 
related documentation leave little breathing space for 
clinicians to engage in evidence-generation activities. 
Clinicians endeavor to meet the goals of the Triple Aim 
(IHI, 2016) while facing swelling pressures, regulations, 
reporting requirements, aging populations, higher 
pharmaceutical costs, misaligned incentives, and ad-
ditional multiple stressors. Despite growing demands, 
they do not have adequate and timely access to the 
information required to respond to all that they are 
asked to do. It has been estimated that provision of 
all indicated preventive care services would require 7.4 
hours per working day (Yarnall et al., 2003). 

A 2014 survey by Mayo Clinic and American Medi-
cal Association investigators revealed that the preva-
lence of physician burnout is on the rise as compared 
with 2011 and continues to impact almost all special-
ties (Shanafelt et al., 2015). A recent time-motion study 
of clinicians in four specialties reported that for every 
minute spent in direct face-to-face contact with pa-
tients, two minutes was spent on average interacting 
with the EHR systems (Sinsky et al., 2016). Appoint-
ment times with patients are decreasing and time once 
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available for reflection is increasingly consumed by 
administrative and clinical demands. Even when there 
are opportunities for clinicians to participate in knowl-
edge generation, the infrastructure to support their in-
volvement is often limited. Clinicians report grappling 
with uncoordinated measurement, documentation, 
payment, and other requirements (IOM, 2015). 

Lack of Alignment to Prioritize Potential Learning 
Opportunities

The coordination that is essential to fully capturing and 
properly prioritizing the potential learning opportuni-
ties associated with problems as they are recognized 
by clinicians is currently lacking. Funding sources, in-
centives, data needs, and priorities of potential con-
tributors to knowledge generation, including clinicians, 
researchers, and quality assessors, are misaligned. 
Specific examples of these mismatches include:

•	 Clinicians have limited incentive to participate in re-
search in the current paradigm.

•	 Researchers and clinicians are paid differently and 
rewarded differently for their professional activi-
ties.

•	 Activities, such as the translation of new knowledge 
to local standards of care that requires communi-
cation across teams of clinicians, are not generally 
compensated in the new value-based system. 

•	 Clinicians are not routinely compensated for the 
additional time that is required to document clinical 
activities in an EHR system. This time is in addition 
to the clinician time that is still, for the most part, 
dedicated to billable activities (Sinsky et al., 2014). 

•	 Clinical research focused on opportunities to re-
duce health care service utilization may negative-
ly impact an organization’s bottom line and may 
therefore indirectly reduce the resources available 
for non-clinical care activities such as research. 

•	 Requirements to document patient care and sub-
mit bills for payment are not always coordinated 
with documentation requirements for new quality 
metrics and/or research studies.

•	 Institutional recognition and advancement, within 
a non-academic medical center, may depend more 
on clinical productivity than on participation in re-
search. 

•	 Clinician access to the data relevant to their patients 
is lacking. In 2015, 78% of clinicians were using cer-
tified electronic health technology in their offices 

(Jamoom and Yang, 2016). However, most systems 
were primarily designed to meet administrative re-
quirements associated with payment. The data with-
in these systems are often not easy to access for the 
clinician, which limits optimal use of the rich data  
being entered for continuous learning. The  
relevance, timeliness, and value of feedback based 
on entered data are limited (Zulman et al., 2016). 
Excessively frequent feedback in the form of low-
value electronic alerts has been shown to result 
in alert fatigue and clinician overrides (Isaac et al., 
2009).

•	 Clinicians may view acceptance of an invitation to 
contribute to randomized clinical trials as poten-
tially adding to their workload without rewards, 
sufficient reimbursement, or credit. Participation at 
one of many enrolling sites in a large multi-center 
clinical trial does not guarantee authorship and 
promotions for clinicians and is often not financially 
sustainable. 

•	 The historical grant-funded research model has 
typically supported highly specialized research, but 
research questions have not focused on solutions 
to major clinical problems. 

Lack of Technical Competencies

No one has all of the necessary training, competencies, 
opportunities to collaborate, or cross-discipline educa-
tion to facilitate learning activities in this rapidly evolv-
ing ecosystem. Clinicians are essential, but high-quality 
learning requires a multi-disciplinary team. Depend-
ing on the problem, that might require participation 
of delivery science experts, statisticians, information  
technology staff, and research coordinators.

Priorities for Action

The priorities for action, which are articulated below 
(see Box 2), will require commitment by multiple stake-
holders to transform how clinicians engage with, are 
rewarded for, benefit from, and are included in knowl-
edge-generation initiatives. The charge to create new 
evidence that improves clinical care does not belong 
solely in the realm of research. We believe that clini-
cian engagement in the learning health system is an 
issue of professionalism; it is the intellectual responsi-
bility for members of the clinical team—those people 
involved in the day-to-day practice of health care deliv-
ery—to generate knowledge and improve care (AMA, 
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2016). The American Medical Association Code of 
Medical Ethics Principles V and VII speak directly to this  
responsibility:

V. A physician shall continue to study, apply, 
and advance scientific knowledge, maintain a  
commitment to medical education, make 
relevant information available to patients,  
colleagues, and the public, obtain consultation, 
and use the talents of other health professionals 
when indicated.

VII. A physician shall recognize a responsibility 
to participate in activities contributing to the 
improvement of the community and the better-
ment of public health.

The interest and commitment by clinicians exist. Cli-
nicians are drawn to health care for the purposes of 
providing quality care and finding out what works. We 
contend that the conduct of knowledge-generation ac-
tivities can and should align with and advance these 
goals and should occur within the delivery setting. It 
is more important than ever that the health care eco-
system identify and address existing structural barri-
ers that limit clinician involvement and leadership in 
a continuously learning and transforming health sys-
tem. The following identified priorities for action are 
intended to describe a potential path for creating a 
knowledge-generating infrastructure that engages and 
benefits clinicians and their patients.

Create Incentives for Clinician Engagement

Align Priorities

The alignment of clinical research and quality improve-
ment priorities for new knowledge generation is an es-
sential early step toward the greater engagement of 
clinicians in learning activities. Just as the Patient-Cen-
tered Outcomes Research Institute (PCORI) requires  
investigators to engage patients as research propos-
als are first being developed, we envision similar early 
engagement of clinicians in learning health system 
research. As described above, clinicians operate in an 
environment of numerous competing priorities. Suc-
cessfully making the case that clinicians have a stake 
in knowledge generation is more likely if the starting 
point is a jointly developed set of key questions and 
study aims. In all research and quality assessment ac-
tivities (as demonstrated in Box 3) there should be the 
opportunity, and the expectation, that the topics to be 
studied will address pressing questions that concern 
clinicians and the patients they serve. Some priorities 
might cut across the clinical professions or engage 
clinicians practicing multiple specialties, while others 
may be specific to a particular clinical condition, site 
of care (e.g., inpatient; ambulatory), or an individual 
institution.

Engage Clinicians as Active Partners in the Design and 
Conduct of Learning Activities

In addition to clinician engagement in the priorities-
setting stage, there is an important role for clinicians in 

BOX 2
Priorities for Action

Create incentives for clinician engagement
1.	Align priorities. 
2.	Engage clinicians as active partners in the design and conduct of learning activities. 
3.	Allow engagement in knowledge generation to satisfy existing professional obligations.
4.	Generate actionable, timely, and relevant knowledge. 

Address productivity pressure
5.	Minimize the competing demands placed on clinicians and embed knowledge generation into work 

flow. 
6.	Address the misalignment in financial compensation. 

Address technical competencies
7.	Incorporate the competencies of continuous learning within medical and graduate school curricula. 
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BOX 3
The High Value Healthcare Collaborative Coordinating Center: The Dartmouth Institute

Program summary: The High Value Healthcare Collaborative (HVHC) is a member-led organization formed in 2009 
to engage provider perspectives on health care reform. HVHC was founded by Dartmouth-Hitchcock, Denver Health, 
Intermountain Healthcare, Mayo Clinic, and The Dartmouth Institute for Health Policy & Clinical Practice. Currently, 
13 member systems represent a cross-section of the health care delivery industry. Member hospitals are located 
in 20 states with services provided to nearly 15% of the covered lives residing in all U.S. Census regions. A master 
collaborative agreement establishes key operating principles and guiding policies, including an Institutional Review 
Board (IRB) reliance agreement deferring to Dartmouth College IRB and a centralized Data Trust. Notably, the Data 
Trust allows for secure and Health Insurance Portability and Accountability Act (HIPAA)-compliant, patient-level data 
linkage of clinical, administrative, and CMS claims data. A data-driven process for improvement and innovation in 
evidence-based care delivery is supported by the Data Trust to conduct benchmarking, quality improvement, and 
research. HVHC places emphasis on using operational data to generate new insights. 

Overall goals: HVHC uses evidence to improve the quality and value of health care. In doing so, it is a provider-driven 
learning network committed to improving health care value through data and collaboration. To accomplish this, it:

•	 Measures, innovates, tests, and continuously improves value-based care;
•	 Rapidly disseminates and facilitates the adoption of proven high-value care models across HVHC members and 

beyond; and
•	 Advocates for policy and payment models that support sustainable high-value health care.

Benefits to patients: Patients in member systems benefit from rapid cycle, evidence-based, shared knowledge gen-
eration aimed at achieving the Triple Aim—better health, better care, and lower cost. 

Benefits to clinicians: Clinicians are provided with easy access to a secure learning environment in which they can 
readily reach out to subject-matter experts, transparently compare measures, and share tools and resources in order 
to accelerate improvements in the care of patients and families served. 

Benefits to health systems: HVHC project areas are approved by its Board of Directors with the aim of being stra-
tegically aligned with member system priorities. Current active program areas include population health with a focus 
on advanced illness care; episodic care exploring issues of bundled care payment and proposed adjustments to the 
complexity modifier used by CMS; and patient safety concerns in the care of sepsis, iatrogenic delirium, and the 
opioid epidemic. Finally, having a collective voice in policy and practice improvement is an important part of its value 
proposition to members.

Results: Relying on both member fees and external funding from the federal government and a private foundation, 
HVHC currently has 15 ongoing projects across its designated phases of inquiry—3 in an assess phase (to explore ar-
eas of interest), 5 in an identify phase (to identify promising care practices), 3 in a demonstrate phase to pilot tests of 
change, and 4 in a dissemination phase to spread promising care practices. Shared tools and resources are posted to 
a Web-based resource portal to provide tailored, comparative analyses both within and across member systems. As a 
specific example of leveraging operational activities to facilitate the engagement of clinicians in continuous learning, 
in conjunction with its member-wide sepsis bundle adoption program, HVHC partnered with the American Board of 
Medical Specialties (ABMS) to gain approval as a maintenance of certification (MOC) Part IV Portfolio sponsor. Accord-
ingly, clinicians involved in sepsis care improvement efforts within their HVHC member organizations have an expe-
dited pathway (via centralized data collection and submission) to receive MOC credits for work they are already doing. 

More detail on the HVHC is available at: https://www.highvaluehealthcare.org. 
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designing data collection methodologies, especially for 
the aspects of knowledge generation in which they are 
essential, including determining which of their patients 
are appropriate candidates for learning activities, and, 
when indicated, introducing a study to their patients, 
collecting data at the point of care, and disseminating 
results.

Allow Engagement in Knowledge Generation to Satisfy  
Existing Professional Obligations

In order to incentivize clinician engagement in a con-
tinuously learning health system, clinical research 
data and quality improvement data collection should 
be embedded into the care delivery process and in-
formation should be gathered to serve multiple goals. 
Therefore, knowledge-generating initiatives should 
take into account existing reporting requirements 
and programs and reward the time and effort spent 
on learning activities to fulfill other requirements (e.g., 
providing continuing medical education [CME] credit, 
contributing to specialty certification, satisfying MA-
CRA, and similar obligations) (see Box 4). They should 

also consider other ways the learning activities could 
provide additional incentives such as co-authorship or 
acknowledgment (based on their roles) in publications 
and research proposals.

Generate Actionable, Timely, and Relevant Knowledge

In addition to financial resources, another important 
incentive to clinicians is the learning activity. Health 
care clinician teams are committed to providing better 
care and learning and knowing which interventions will 
work best for their patients. More productive partner-
ships among researcher, quality improvement experts, 
and clinicians are more likely to occur if the generation 
of actionable knowledge is the likely end result of their 
joint efforts. Partnerships will benefit from there being 
a direct line of sight between the proposed research 
and the potential benefit to patients. 

Pragmatic clinical trials that adapt patient allocation 
based on interim results may have particular appeal 
to clinicians who are accustomed to modifying diag-
nostic and therapeutic approaches in response to in-
terim results during an episode of care. Too often the 

BOX 4
Christiana Care: The Advanced Quality & Safety Improvement Science Program

Program description: The Advanced Quality & Safety Improvement Science Program aims to develop skills to teach 
and to lead the incorporation of continuous performance improvement and safety principles into all education cur-
ricula and into clinical practice by working with the entire Christiana Care health care community, thereby improving 
patient care outcomes through efforts to reduce unnecessary variation and increasing reliability in systems of care. 
This program is an inter-professional train-the-trainer initiative. 

Overall goals:
•	 Increase faculty capability as experts and teachers of safety and quality, systems, and practice improvement while 

stimulating inter-professional learning and collaboration
•	 Promote the faculty as active partners and mentors in leading local, service line, and system-wide quality and 

safety improvement initiatives

Benefits to clinicians:
•	 CME and credit toward MOC 
•	 Participation in a performance improvement CME activity
•	 New knowledge: physicians learn about performance measures related to clinical practice, utilize data measure-

ment to retrospectively assess their practice, track those measures prospectively, and re-evaluate their perfor-
mance. 

•	 Opportunity to submit quality improvement proposals within institution: physicians participating in the Advanced 
Quality & Safety Improvement Science Program can submit their project completions for MOC Part IV from their 
specialty board. 
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analysis of study data is conducted outside of the clini-
cal environment and is not made visible early to the 
front-line clinicians and institutions caring for study 
participants. Time lags from when the first patient is 
recruited to when data analysis is complete and the  
results disseminated via peer-reviewed literature less-
en the direct benefits to the original data contributors 
or care system. Failure to publish the results of studies 
involving patients is a growing concern among funders 
of research and journal editors (Gordon et al., 2013). 
To the growing list of those impacted by failure to pub-
lish, most importantly patients, we would also add the 
clinicians who recruit and care for the participants in 
those studies. 

Clinicians—as members of research and quality im-
provement (QI) teams or as data contributors or when 
referring their patients for studies—need to receive 
something that improves how they care for their pa-
tients in return for their participation. This requires 
more than sharing new knowledge with them. Poten-
tial added benefits include more rapid implementation 
of positive results, comparative data to document their 
own outcomes and identify opportunities for improve-
ment, and the great experience using, albeit slowly, 
EHR systems as tools for learning. To begin to address 
the misalignment of value-based incentives, efforts 
should be focused on reframing the concept of “find-
ings” so that researchers and quality assessors work 
in collaboration with clinicians to learn what results 
from the data (e.g., risk and outcomes profiles, pop-
ulation-based data on their patients) would be useful 
and could be shared with them prior to the publication 
of a paper or a report. As an example, in an effort to 
make “evidence” more immediate and actionable for 
clinicians, the Function and Outcomes Research for 
Comparative Effectiveness in Total Joint Replacement 
and Quality Improvement (FORCE-TJR) research cohort 
assures that data submitted from consenting patients 
secondarily meet bundled payment program require-
ments (see Box 5) and return point of care evidence to 
inform care decisions (Franklin et al., 2012). After data 
capture, researchers provided clinicians and patients 
immediate data to guide individual care based on 
both aggregate local and national evidence as well as 
aggregate data to meet MIPS/APM criteria.

Address Productivity Pressure

Minimize the Competing Demands Placed on Clinicians 
and Embed Knowledge Generation into Work Flow

To realistically engage clinicians as active partners, 
knowledge-generation activities will need to exist, and 
be supported, within the clinical care environment. The 
priorities are to engage clinicians in setting priorities, 
engage their own patients when necessary, interpret 
results, and implement better practices that emerge 
from the collective data. These activities should not 
place anything other than a minimal additional bur-
den on practicing clinicians. For example, data collec-
tion for learning activities should be integrated in the 
clinic in ways that complement existing work flow. Ad-
ditionally, data collection could be completed by study 
and quality improvement personnel, thus limiting the 
expectation and strain to clinical teams. Finally, struc-
tured data collected for patient care and billing should 
be secondarily available in integrated data warehouses 
for analyses in research and quality improvement activ-
ities. To effectively embed knowledge generation into 
the work flow will require that health delivery organiza-
tions provide tools and support for their clinicians and 
help develop a culture that encourages both evidence 
generation and consistent evidence implementation.

Address the Misalignment in Financial Compensation

Clinicians engaged in full-time or almost full-time pa-
tient care are currently compensated based primar-
ily on the number of patients seen or procedures 
performed. Although MACRA implementation began 
on January 1, 2017, the value-based payment adjust-
ments described in the Rule for work done in 2017 will 
not take effect until 2019. As a result, any clinically ap-
propriate reduction in volume will result in lower prac-
tice revenue during the year in which services were or 
were not provided and any positive payment adjust-
ment realized 2 years later. Clinician practices striving 
to reduce unnecessary or rarely appropriate services 
and implementing population health strategies may 
therefore not have the financial resources to become 
meaningfully engaged in uncompensated health sys-
tem research. To begin to address the misalignment in 
funding we need to:

•	 Focus efforts on reframing research proposals so 
that full-time researchers or health systems budget 
to at least partially compensate front-line clinicians 
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for their time away from patient care and research 
staff to support clinicians in research activities; and

•	 Explore a MACRA equivalent for clinical trials en-
abling and reversing the outflow of clinical trials. 

Given the increasing pressure on physician time 
and effort, new reimbursement structures should 
be put in place to reward those who contribute 
time to a learning health care system through the 

BOX 5
FORCE-TJR: Function and Outcomes Research for Comparative Effectiveness in Total Joint  

Replacement. Data Coordinating Center: University of Massachusetts Medical School

Program summary: This Agency for Healthcare Research and Quality (AHRQ)-funded CER project (P50HS018910; 
Franklin 2010-2015) enrolled 28,000 total knee and hip replacement (TJR) patients from more than 200 orthopedic 
surgeons in 28 states in the course of patient care. To ensure that patients were nationally representative, 75% of par-
ticipating surgeons were recruited from community-based private practices; 25% from academic centers. Data col-
lection was integrated into the routine patient flow before surgery and post-operative data collection used direct-to-
patient assessments. In aggregate, the cohort data generated national norms for patient-reported outcomes (PROs), 
adverse events after TJR surgery, and implant failure. Surgeon and hospital data are risk-adjusted and returned to 
guide quality improvement activities. Real-time scored summaries support point-of-care decisions. Finally, research-
ers and interested clinicians use the data to generate comparative effectiveness analyses to guide best peri-operative 
surgical care guidelines.

Overall goals: To define optimal tailored care protocols for patients with advanced knee and hip arthritis who un-
dergo TJR, support quality improvement activities among participating sites, and to ensure patients have optimal pain 
relief and functional gain with minimal adverse events and implant failures.

Benefits to patients: Patients receive real-time scored and normed pain and function scores to review with their 
clinician and guide treatment. Ongoing research (PCORI-funded) is refining patient-centered reports to teach patients 
about modifiable and non-modifiable risk factors that influence outcomes.

Benefits to clinicians: Surgeons receive real-time, scored, and trended symptom and risk summaries to support 
shared decision making about the timing and need for TJR and to assess the rate of recovery after TJR. In addition, 
the metrics meet re-certification criteria through the American Board of Orthopedic Surgeons.

Benefits to health systems: Physician and administrative leaders of health systems receive quarterly risk-adjusted 
comparative aggregate outcome data to guide outcome improvement activities and to inform value-based measure-
ment for insurers. In addition, the metrics meet the new CMS reporting requirements for bundled payments as well 
as emerging private payer incentives.

Results: While ongoing outcomes data are collected annually by the research data coordinating center at the Uni-
versity of Massachusetts, enrollment in the original cohort ended in late 2015. However, with AHRQ’s support, the 
FORCE-TJR patient enrollment, reporting, and benchmarking system has opened enrollment to all U.S. surgeons to 
support ongoing shared data for comparative effectiveness and outcomes research while simultaneously providing 
point of care information, periodic risk-adjusted, comparative outcome reports, and data to support success in the 
bundled payment environment. Interested hospitals and physicians, including those participating in the new CMS 
value-based payment models for TJR, are joining. Pre-operative and post-surgical data collection follows the same 
timeline and metrics of the initial FORCE cohort. The risk-adjusted outcome data returned to member sites foster 
quality improvement activities and allow clinical systems to anticipate outcomes to be reported on CMS public sites 
(e.g., hospitalcompare.gov) and in value payment programs. In addition, participation meets MOC requirements of 
the American Board of Orthopedic Surgeons. We see the FORCE-TJR system as one model for implementing the  
learning health care system.
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volume of care delivery as opposed to the integration 
of care and research through clinical trials.

Address technical competencies

Incorporate the competencies of continuous learning 
within medical and graduate school curricula

As we seek to create an ecosystem in which clinicians 
contribute to quality improvement, engage in research, 
work in care teams, improve population health, and ac-
cept greater accountability for outcomes of care, we 
have an opportunity to ask how medical schools and 
clinical training programs can promote the competen-
cies clinicians will need if they are to become full par-
ticipants in a learning health system (AHRQ, 2014). 

To this point, we believe that additional exploration 
is critical to identify:

•	 The specific competencies needed for pre-medical 
and current medical students and practicing clini-
cians. For example, a recent Association of Ameri-
can Medical Colleges (AAMC) survey recommended 
inclusion of biostatistics and epidemiology courses 
in pre-medical curricula to prepare clinicians to in-
terpret formal research analyses and clinic-based 
aggregate data (Marantz et al., 2003). Today’s popu-
lation health curricula are too often limited to anal-
yses of formal research trials and statistical output 
and do not address the analytic tools of learning 
health systems such as propensity analyses of ex-
isting data, statistical process control and trend 
analyses of practice patterns, or individual predic-
tion models for precision medicine.

•	 Effective strategies for articulating the value of new 
competencies to medical school leaders.

•	 The potential value of new tools and/or regulations 
to help incentivize training in the research enterprise, 
such as required toolkits that young investigators 
would need for professional success or to meet 
certifying board requirements for comparative ef-
fectiveness research (CER) and/or QI training during 
residency and/or fellowship training.

•	 Exemplar clinical programs and their rates of return. 
Schools and delivery systems at the forefront of 
clinician–researcher collaborations in a learning 
health system should be identified and channels 
established to share widely their lessons learned 
and strategies used such as:

-Opportunities such as 1 year of dedicated time 

during which clinicians engage in research, 
post-clinical fellowships, and/or physician as-
sistant and medical student shared learning.
-Curricula focused on embedded training in 
topics such as data science, trial design, QI, and 
CER. For example, within the current health en-
vironment, students would benefit from learn-
ing how to generate new effectiveness data in 
the course of practice that can be tailored to 
individual patient risks and inform care and 
understanding the measurement principles of 
process and outcomes of care.
-Change and implementation principles for cli-
nicians to foster the adoption of CER/best prac-
tices in the local delivery system.
Training in team-based care and research ac-
tivities.

Conclusion

A fully realized learning health system needs clinicians 
to assume an active leadership role. Much of our soci-
etal effort to advance a learning health system has ad-
dressed other sectors, including health system leaders, 
payers, purchasers, patients, and the public, as well as 
technical capabilities to allow the secondary use of 
electronic health data. Consideration of clinicians’ roles 
has concentrated largely on identifying ways to avoid 
or minimize their active participation. This approach 
has constrained progress because many of the most 
important challenges and opportunities depend on cli-
nicians’ active participation in a wide array of activities, 
including practice improvement, quality initiatives, and 
hypothesis driven research, including clinical trials. 
There is abundant evidence that many clinicians would 
choose to participate in many research activities. As 
noted above, the reasons this occurs so rarely are not 
subtle. They are also addressable, even in the context 
of the demands of contemporary medical practice. 

Our most important emphasis is to engage clinicians 
directly in priority setting for the research and other 
learning in which they will participate. This approach 
has obvious relevance for activities that inform imme-
diate clinical practice. We believe many clinicians will 
also choose to participate in research that may have 
a longer lead time to affect their practice, if they see 
its relevance to their patients’ unmet needs. Additional 
ways to provide positive incentives to participate are to 
ensure that information derived from trials, registries, 
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and other structured learning flows back to clinicians 
regularly. 

However, it is also important to offload some cur-
rent obligations of clinicians. We believe there are 
substantial opportunities for structured participation 
in learning health system activities to satisfy existing 
requirements. Awarding CME credit is a simple way to 
do this. More importantly there is currently an oppor-
tunity for these valuable and professionally rewarding 
activities to be structured to satisfy meaningful use 
requirements and the evolving requirements of MA-
CRA. In addition to creating the ability of high-quality 
learning activities to satisfy existing requirements, we 
note the importance of creating roles for clinicians that 
take advantage of their unique functions in delivery 
systems. In addition to priority setting, they are often 
the only ones who can evaluate their patients’ needs 
and they are the ones who have the rapport and cred-
ibility to introduce novel care options to their patients. 
We should design activities to take advantage of these 
abilities, but not require clinicians to perform other 
tasks, including consenting and data collection, when 
other professionals can complete them. We also fully 
support providing direct financial compensation for cli-
nician engagement whenever that is possible. 

Finally, we should create opportunities for clinicians 
at all levels of professional development to acquire ex-
pertise about the ways in which knowledge develop-
ment can be incorporated directly into clinical practice. 
The emergence of pragmatic clinical trials, cluster ran-
domization, step wedge introduction of policies and 
practices, and quasi-experimental designs as widely 
applicable methods to understand and improve clini-
cal care is relatively recent. To the extent that clinicians 
understand these methods, even at a conceptual level, 
they will be more effective partners in advancing the 
health of their patients. Teaching these methods in 
medical schools and post-graduate programs will be 
valuable; they can also be introduced in an array of 
CME formats. 

We recognize that there are formidable barriers to 
clinicians’ active engagement in learning health system 
activities. We also see a clear path to increasing such 
engagement in a manner that clinicians will see as im-
proving both their day-to-day professional lives as well 
as advancing their ability to provide better care. 
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