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Abstract

Learning Health Systems (LHS) require a workforce with specific knowledge and skills

to identify and address healthcare quality issues, develop solutions to address those

issues, and sustain and spread improvements within and outside the organization.

Educational programs are tasked with designing learning opportunities that can meet

these organizational needs. This manuscript explores different mechanisms for

addressing challenges to creating educational programs to prepare individuals who

can work in and lead LHS. Strategies and recommendations for educational programs

to support the LHS include the creation of a new program, collaborating across exist-

ing programs, and producing a set of instructional materials.
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1 | INTRODUCTION

The interest in Learning Health Systems (LHS used for both learning

health system and learning health systems) has been growing over the

years as many health systems embrace the concept of mining, analyz-

ing, researching, and using the data in the clinical and administrative

systems, including external claims data, to identify and address quality

problems in healthcare. In part, this increase in interest has been fos-

tered by the efforts of the Learning Health Community (LHC) over the

last decade since the Institute of Medicine first described the concept

in 2007.1,2 The efforts of the LHC have been aided by other develop-

ments over this period that have not only increased the interest in the

idea of an LHS, but have also provided the means to realize it.

First, the HITECH Act in 2009 spurred the adoption of EHRs so

that now EHRs are almost universal in large healthcare systems and

ambulatory settings.3 EHRs facilitate the electronic data collection

needed for an LHS and the EHR incentive program promoting Mean-

ingful Use emphasized measures that were aimed at promoting qual-

ity.4 Further legislation also incentivized value-based care and

improving quality of care.5 These policies led healthcare systems to

have the means (EHRs) and the motivation (Centers for Medicare and

Medicaid Services [CMS] incentives) to focus on innovative

approaches to improve quality.6,7 However, without personnel with

the knowledge and skills to both analyze the data and utilize the func-

tionality of the EHR to actually improve quality, as opposed to using

the EHR only to facilitate electronic data collection, the goals of the

LHS cannot be reached. Fortunately, over the last decade, there has

been a growth in accredited clinical and health informatics educational

programs, spurred by the growth of the clinical informatics subspeci-

alty and the Commission on Accreditation for Health Informatics and

Information Management Education (CAHIIM) accreditation of health

informatics educational programs.8-12 In addition, now that most

healthcare systems have implemented EHRs, these educational pro-

grams are increasingly focusing on meeting the growing demand for

expertise in analytics and data science. Finally, there has been an

increased interest by accrediting agencies on accrediting the growing

number of programs focusing on preparing individuals for a focus in

healthcare quality and safety.13,14
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With these building blocks in place, and the increasing interest

in developing LHS, it is fitting to examine the challenges of preparing

individuals with the expertise to lead LHS efforts. The Agency for

Healthcare Research and Quality (AHRQ), utilizing the expertise of

LHS Centers of Excellence, developed a set of LHS competen-

cies.15,16 The LHS core competencies were developed between

August and December of 2016 using qualitative methods to elicit,

refine, and prioritize them. Data obtained by an in-depth literature

review formed the basis of the competencies, after which key infor-

mant interviews were conducted with LHS research content experts.

Lastly, a panel of experts was convened to develop the competency

framework. Initially, 91 competencies were identified across

10 domains. Through the use of Likert scales and Modified Delphi

surveys, 33 core competencies were selected across seven domains.

The seven LHS domains are system science, research questions and

standards of scientific evidence, research methods, informatics,

ethics of research and implementation in health systems, improve-

ment and implementation science, and engagement, leadership, and

research management.15 In examining these competencies, it

is apparent that they require multiple disciplinary expertise, yet

traditional informatics and healthcare quality and safety educational

programs usually are discipline-specific with accreditation criteria

requiring that disciplinary focus.

Choi and Pak conducted an extensive analysis of the use of the

terms multidisciplinary, interdisciplinary, and transdisciplinary.17 They

concluded that these terms are often used interchangeably, but sug-

gested definitions that place these terms along a continuum where

disciplinary boundaries are most distinct in multidisciplinary collabora-

tions and least distinct in transdisciplinary ones. They suggested using

the term “multiple disciplinary” when it is unclear or unknown what

the relationship among the different disciplines is.17 Because an LHS

will most likely require all types of disciplinary relationships depending

on the task, and because educational and training programs may also

vary on the roles of individuals being trained, we use the generic term

“multiple disciplinary” unless one of the other terms is explicitly

referenced.

Certainly, one can utilize individuals from each of the relevant

AHRQ LHS competency disciplines (eg, informatics, healthcare qual-

ity, research methods statistics, data science, etc.) on a team to

develop an LHS, and many places are taking that approach. How-

ever, relying solely on this approach is analogous to creating an

orchestra without a conductor. What is also needed are individuals

knowledgeable enough about each of the competency disciplines

necessary for successful LHS approaches who also possess the

knowledge and skills to lead the efforts of the experts from these

different disciplines and who recognize what must be done to

accomplish the goals of an LHS.

The challenges to the creation of the needed multiple disciplinary

training programs include lack of multiple disciplinary faculty expertise

to educate the workforce, organizational obstacles to developing and

recruiting for new educational programs, and job postings that do not

align with the competencies needed. This manuscript explores differ-

ent mechanisms for addressing the challenges.

2 | STRATEGIES FOR ADDRESSING
COMPETENCIES

Given that many relevant educational programs are focused on a sin-

gle discipline and leaders in LHS need multiple disciplinary training,

there are several potential strategies for developing appropriate edu-

cational programs. Depending on the resources and organizational

policies, the following are potential approaches.

1. Develop a new LHS-focused degree program that includes the con-

tent from each of the main disciplines most needed for produc-

ing a workforce that understands the multiple facets of an LHS

and can recognize what specialists are needed and can commu-

nicate with them. For example, the University of Michigan Medi-

cal School has established a Department of Learning Health

Sciences which offers masters and doctoral degrees in Health

Infrastructure and Learning Systems.18 The focus is the multiple

disciplinary competencies needed for an LHS,15 with an empha-

sis on the informatics and social and behavioral sciences that

underlie the LHS infrastructure, as well as implementation sci-

ence. The aim is to prepare both researchers and practitioners

who can lead the development and improvement of the LHS

sociotechnical infrastructure. The department has a large multi-

ple disciplinary faculty and also draws on secondary faculty

whose primary appointments are in a variety of other depart-

ments. The program benefits from the commitment of the medi-

cal school in promoting an LHS by establishing a department

dedicated to that goal and a broad array of faculty willing to

contribute to it. For institutions with similar resources, develop-

ing such a program is one way to meet the workforce needs.

Unfortunately, however, most institutions have not developed

the infrastructure and support for new educational programs.

Developing a new LHS-focused degree program may be further

limited to degree programs in academic medical centers,

whereas graduates from other healthcare environments could

also contribute to the LHS workforce.

2. Although starting an entirely new multiple disciplinary education

program may not be feasible in many places, another approach is

to collaborate across existing separate educational programs that

train specialists in key competencies needed for an LHS. Programs

in informatics, healthcare quality and safety, healthcare manage-

ment and leadership, and biostatistics are examples of such pro-

grams. Students in a single disciplinary program who take courses

in other disciplinary programs would gain needed LHS competen-

cies and would also get experience in collaborating across disciplin-

ary lines. This may also enhance the LHS knowledge and skills of

those enrolled in the primary discipline. For example, an informat-

ics program with a track on LHS might supplement core informat-

ics courses by having students take LHS-relevant courses in other

programs, such as biostatistics or healthcare quality and safety. A

critical component of this strategy is having faculty continue to

teach in their area of expertise so that students benefit from this

expertise.
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As an example, at the University of Alabama at Birmingham

Department of Health Services Administration, we have graduate pro-

grams in both Health Informatics (HI) (with a data science or human

factors focus, depending on the track) and Healthcare Quality and

Safety (HQS). Although the AHRQ LHS competencies described

above focus on LHS researchers, their broad top-level domains are

appropriate for a variety of workforce roles.15,16 Building on the

AHRQ LHS competencies, we show alignment between the seven

AHRQ competency domains and our HI and HQS accreditation orga-

nizations' standards. The HI standards were set by the American Med-

ical Informatics Association and are in the form of foundational

domains that include knowledge, skills, and attitudes to form the com-

petency.9 The HQS standards were set by the Commission on Accred-

itation of Healthcare Management Education as content domains,

shaping the creation and application of program specific competency

statements.14 Table 1 below includes the relevant competencies from

both programs.

Collaboration across programs might be done as an LHS track

within each program or LHS-focused electives courses, depending on

student background. As can be seen from Table 1, in some cases, both

HI and HQS programs have similar competency domains. For instance,

both programs have competencies related to human factors. In other

cases, the two programs have complementary competencies. For

example, the HI program does not explicitly list system science as a

competency, and, although it may be included in multiple courses, it is

not highly emphasized. The HQS program, on the other hand, includes

competencies on safety and error science as well as systems thinking.

Similarly, while the HQS program does not include competencies on

research methods, there are courses in the HI program that address

this competency. If a track within HI were to be developed, it might

include the course related to system science from the HQS program

and if the track were in HQS, students could take the HI research

methods course. The HI and HQS programs are just examples of edu-

cational programs that could collaborate to address the full comple-

ment of LHS competencies. There are other educational programs

that might also have relevant competencies, especially related to lead-

ership, such as healthcare management.19

The collaborative approach is possible if there are multiple rele-

vant programs in the same institution, if the courses do not have

extensive pre-requisites, and if students are permitted to take cross-

program courses. In smaller institutions which do not have a full range

of relevant programs or in larger institutions where cross-program

courses are not common, or where there is little collaboration across

programs, other solutions would be needed.

3. A third possibility for developing an LHS workforce may be to pro-

duce a set of instructional materials that includes the necessary LHS

content that could be adapted by non-expert faculty. Materials

could be selected depending on what was needed for any existing

education program. This approach may necessitate external fund-

ing, similar to the way that the Office of the National Coordinator

for Health Information Technology (ONC) supported workforce

training in informatics with different sets of materials depending

on the roles for which individuals were being trained.20,21 Some of

the selection of content could be based on individual student back-

ground. LHS-relevant materials could be developed into individual-

ized electives based on student background and could be prepared

as self-instructional materials so that faculty did not need to have

the deep expertise to use them. The materials could also be used

to augment faculty LHS expertise and potentially used for orienta-

tion of clinicians to relevant LHS concepts.

While Academic Medical Centers may be ideal environments to com-

bine both education and application opportunities for an LHS work-

force, these centers are not necessarily the only environment where

training can occur. The approach of developing materials that can be

used in multiple ways described above as part of the ONC Health IT

training programs may provide a model that can be used by different

sites for different roles for the LHS. For instance, some of the ONC

educational programs occurred in community colleges while others

were at the masters' and doctoral level. Even within the community

college programs, the programs for the different roles used different

combinations of the basic set of materials.20 The needed LHS roles

may differ for different organizations. A hospital or health system

could work with its local community college or university to develop a

unique curriculum or training program suited to that organization, thus

ensuring that the participants are exposed to a common set of LHS

competencies. Participants would include employees from across the

organization including nursing, medical and other clinical personnel, as

well as administrative employees from finance, quality and safety,

strategy and marketing, and other departments. The benefit of a

health system-developed training program is that the curriculum can

be tailored to the unique needs of the organization and/or to the

employee's role. Such a program would ensure that the multiple disci-

plinary workforce is able to understand, value, and implement key

aspects of the LHS as the organization seeks to improve patient care.

3 | LEADERSHIP

Engaging in an LHS involves multiple types of contributions across the

hospital and health system. At the very core is understanding that

change needs to happen, primarily where data and information are

transformed to enable learning and where learning is transformed into

new actions. It has been well established in the literature that leaders,

not only those with leadership roles and titles, must be agents of

change in such initiatives.22-25 Leadership and change management

competencies are included in the AHRQ LHS competencies and in

both the HI and HQS programs detailed above.

However, just as we think about competencies to educate clini-

cians, researchers, and others who work in an LHS, we must also think

about how to train those whose role it will be to lead others as

they apply the knowledge and wisdom gained from the LHS.

A commitment and understanding of LHS are needed from leaders at

all levels—formal C-suite individuals and clinical leaders, as well as

middle managers, and less formal team leaders. The training and
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educational approaches will vary according to the level and type of

leader. Many of the leaders within healthcare institutions moving to

embrace LHS may not enroll in a formal educational program and yet

they have critical influence on LHS success.

For example, one of the central outcomes of an LHS is improving

and sustaining quality of care. Previous studies describe the impor-

tance of culture as a critical component of healthcare quality

improvement.26,27 As such, in order for an LHS to truly be success-

ful, a culture of change must be created, supported, and sustained,

starting from the top of the organization and supported at every

level.28-30

It is imperative that healthcare workers at all levels be given

opportunities to lead the change that supports LHS success.31,32 Cre-

ating, supporting, and sustaining a culture that allows the learning

from an LHS to be implemented can be accomplished through identi-

fying effective leaders at all levels to facilitate collaboration and

change.24,25,33 In short, everyone engaged in an LHS must be able to

lead change and support a learning culture and all leaders in the orga-

nization must understand LHS concepts.

UAB Medicine Quality Academy is an educational program situ-

ated in the UAB Medical Center that identifies personnel at all

levels within the healthcare system with leadership potential and

provides them an opportunity to enroll in a semester-long program

for graduate credit. The program articulates with the HQS graduate

degree program. An internal study of Quality Academy graduates

suggests that 78% felt they work in an environment where a quality

culture is supported and sustained as compared to 63% of the gen-

eral UAB Health System healthcare workers.34 Many of the gradu-

ates of Quality Academy go on to take the Master's program in

HQS, providing an even more intensively trained workforce. While

the UAB Quality Academy and over 50 similar programs within

health systems around the country have focused explicitly on

healthcare quality and safety, these are education and training pro-

grams that may certainly benefit from additional content that spe-

cifically focuses on LHS competencies, organized in any of the ways

we identified above.

4 | HONING LHS COMPETENCY
DEVELOPMENT

As evidenced by this special issue, the way we ideate, develop, edu-

cate, and execute LHS is maturing and changing. Part of that matura-

tion is gaining the understanding that what we started with may not

be enough to advance the initiative, in this case, LHS. For example,

when the AHRQ LHS competencies were developed, they were

thought to be comprehensive, at least for researchers. However, there

are areas that are missing from the AHRQ competencies, and perhaps

from many programmatic competencies that likely were not even a

consideration before the pre-COVID-19 pandemic. The pandemic will

likely be viewed for decades as a pivotal event that changed the way

we think about healthcare delivery and the role of the consumer in

that delivery. Some examples include epidemiology, system codes toT
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ensure accurate and adequate data interpretation, and dissemination

of the recommended changes so that they can be recognized and/or

adopted as applicable throughout the organization and spread to

other organizations. A more explicit focus on dissemination would be

especially helpful for LHS workforce development.

In addition, health systems must continually seek to become

patient centered, meaning improvements should meet the cultural,

socioeconomic, and other needs of patients, and should encourage

patients to be more engaged in their care. As health systems look

toward increasing patient engagement, as well as management, and

advocacy over their own healthcare, attention to the patient should

be incorporated into the competencies. More health technology is

now in the hands of consumers, and they are given greater access

to their health information within hospital information systems,

leading to the designation of “e-patients.”35 The information is

used by consumers to drive healthcare decisions and by clinicians

to deliver healthcare.36 The data collected from patients and their

providers should allow delivery organizations to understand the

unique needs of specific populations, such as those who have

chronic health conditions, or are under-resourced. In essence,

future competency development must include consideration of

how new technologies, delivery system improvements, and associ-

ated data can best promote and support the maturation of patient-

centered care.

We continue to reevaluate and enhance the UAB HI and HQS

program competencies, within the constraints imposed by accredita-

tion requirements. Both degree programs require applied capstone

projects and LHS competencies can be appropriately addressed

within students' applied projects, even if they are not addressed

explicitly in individual courses. This use of integrative applied cap-

stone projects can be useful both for students to synthesize their

learning to meet required competencies and for LHS as well. As LHS

continue to advance, there are new opportunities to work closely

with educational programs to develop a pipeline of capstone projects

such that the capstone projects originate and are incubated within

the LHS infrastructure, creating a natural process for system-wide

dissemination, learning, and application. This collaboration with

active LHS represents an area of future exploration for educating an

LHS workforce.

Absent a workforce with appropriate multiple disciplinary train-

ing, institutions bring together workers with layered or single disci-

plinary expertise such that, as a collective, they form effective,

multiple disciplinary teams to address LHS needs. However,

advancement of LHS will soon require leaders and a workforce with

broader knowledge and skills appropriate for increasing the LHS

reach and impact within and across the organization. Unfortunately,

when organizations try to hire for newly emerging fields, they often

rely on outdated job postings that do not accurately capture the

knowledge and skills that are required. The field of informatics has

faced that issue and addressed it in part by publishing descriptions

of the needed competencies.12,37,38 As LHS mature, and the needed

competencies are refined, it is imperative that job descriptions

reflect the multiple disciplinary competencies that are needed.

5 | CONCLUSION

This paper suggests various mechanisms for addressing challenges to

educate an LHS workforce. The current educational competencies of

two graduate programs at the University of Alabama at Birmingham

are examples of educational competencies that are aligned with

AHRQ's LHS competencies. In aligning the competencies, it was

apparent that the two disciplines, Health Informatics and Healthcare

Quality and Safety, which are both central components to an effective

LHS, had both overlapping and complementary alignment with LHS

competencies. An environment where there are multiple relevant edu-

cational programs, such as HI and HQS, could be beneficial in training

a workforce with appropriate breadth and depth of knowledge and

skills needed for a successful LHS. Both the HI and the HQS programs

at UAB have leadership baked into every course as well as additional

professional development to further develop leaders. As we think

about the workforce development needed to support an LHS, we sug-

gest that there are three potential avenues for training: (a) develop a

new educational program, (b) collaborate across separate existing pro-

grams, or (c) produce a set of instructional materials. While the differ-

ent approaches have their advantages and are not mutually exclusive,

the importance of having a trained LHS workforce cannot be over-

stated. Finally, to address LHS growth and maturity, it will be essential

to revisit the LHS competencies and educational programs to ensure

that they are meeting the needs of advancing LHS within an organiza-

tion and across the US.

CONFLICT OF INTEREST

None of the authors have any relevant conflicts of interest to declare.

REFERENCES

1. Rubin JC, Silverstein JC, Friedman CP, et al. Transforming the future

of health together: the learning health systems consensus action plan.

Learn Health Syst. 2018;2(3):e10055.

2. Institute of Medicine Roundtable on Evidence-Based Medicine. In:

Olsen L, Aisner D, McGinnis JM, eds. The Learning Healthcare System:

Workshop Summary. Washington (DC): National Academies Press (US);

2007.
3. Apathy NC, Holmgren AJ, Adler-Milstein J. A decade post-HITECH:

critical access hospitals have electronic health records but struggle to

keep up with other advanced functions. J Am Med Inform Assoc. 2021;

28(9):1947-1954.

4. Blumenthal D, Tavenner M. The “meaningful use” regulation for elec-

tronic health records. N Engl J Med. 2010;363(6):501-504.

5. Centers for Medicare and Medicaid Services. Quality Payment Pro-

gram. https://qpp.cms.gov/. Accessed April 15, 2022.

6. Bhattacharyya O, Shapiro J, Schneider EC. Innovation centers in

health care delivery systems: structures for success. J Med Internet

Res. 2022;24(2):e33961.

7. Dorr DA, Cohen DJ, Adler-Milstein J. Data-driven diffusion of innova-

tions: successes and challenges in 3 large-scale innovative delivery

models. Health Aff. 2018;37(2):257-265.

8. Gadd CS, Steen EB, Caro CM, Greenberg S, Williamson JJ,

Fridsma DB. Domains, tasks, and knowledge for health informatics

practice: results of a practice analysis. J Am Med Inform Assoc. 2020;

27(6):845-852.

9. Valenta AL, Berner ES, Boren SA, et al. AMIA board white paper:

AMIA 2017 core competencies for applied health informatics

COMMENTARY 7 of 8

https://qpp.cms.gov/


education at the master's degree level. J Am Med Inform Assoc. 2018;

25(12):1657-1668.

10. Silverman HD, Steen EB, Carpenito JN, Ondrula CJ, Williamson JJ,

Fridsma DB. Domains, tasks, and knowledge for clinical informatics

subspecialty practice: results of a practice analysis. J Am Med Inform

Assoc. 2019;26(7):586-593.

11. CAHIIM. Health Informatics and Health Information Management

Accreditation. https://www.cahiim.org/accreditation/hi-and-him-

accreditation. Accessed April 15, 2022.

12. Jones JF, Zhang E, Kulanthaivel A, Katta S. What do they mean by

“health informatics”? Health Informations posts compared to program

standards. Stud Health Technol Inform. 2017;245:728-732.

13. CAHME. Healthcare Quality and Safety Accreditation Basics

Webinar. https://cahme.org/healthcare-management-education-

accreditation/university-programs/quality-and-safety-standards-

development/healthcare-quality-and-safety-accreditation-basics-

webinar/. Accessed April 15, 2022.

14. Oglesby WH, Hall AG, Valenta AL, et al. Accrediting graduate pro-

grams in healthcare quality and safety. Am J Med Qual. 2021;36(6):

441-448.

15. Forrest CB, Chesley FD Jr, Tregear ML, Mistry KB. Development of

the learning health system researcher Core competencies. Health Serv

Res. 2018;53(4):2615-2632.

16. Agency for Healthcare Research and Quality. Learning Health Sys-

tems:Building the Workforce. https://www.ahrq.gov/learning-health-

systems/building-workforce.html. Accessed April 15, 2022.

17. Choi BC, Pak AW. Multidisciplinarity, interdisciplinarity and transdis-

ciplinarity in health research, services, education and policy: 1. Defini-

tions, objectives, and evidence of effectiveness. Clin Invest Med.

2006;29(6):351-364.

18. University of Michigan Department of Learning Health Sciences.

Health Infrastructures & Learning Systems (HILS) M.S./Ph.D. https://

medicine.umich.edu/dept/lhs/education/health-infrastructures-

learning-systems-hils-msphd

19. Calhoun JG, Dollett L, Sinioris ME, et al. Development of an interpro-

fessional competency model for healthcare leadership. J Healthc

Manag. 2008;53(6):375-389; discussion 390–391.
20. Mohan V, Abbott P, Acteson S, et al. Design and evaluation of the

ONC health information technology curriculum. J Am Med Inform

Assoc. 2014;21(3):509-516.

21. HealthIT.gov. Health IT Curriculum Resources for Educators. https://

www.healthit.gov/topic/health-it-resources/health-it-curriculum-

resources-educators. Accessed April 15, 2022.

22. Lipman-Blumen J, Leavitt HJ. Hot Groups: Seeding them, Feeding them,

and Using them to Ignite your Organization. New York, NY: Oxford

University Press on Demand; 1999.

23. Kotter JP, Schlesinger LA. Choosing strategies for change. Harv Bus

Rev. 1979;57(2):106-114.

24. Kaplan HC, Brady PW, Dritz MC, et al. The influence of context on

quality improvement success in health care: a systematic review of

the literature. Milbank Q. 2010;88(4):500-559.

25. Ott MJ, Olsen GH. Impact of quality assessment on clinical practice,

intermountain healthcare. In: Ratliff J, Albert TJ, Cheng J, Knightly J,

eds. QualitySpine Care: Healthcare Systems, Quality Reporting, and Risk

Adjustment. Cham, Switzerland: Springer; 2019:301-313.

26. Batalden PB, Davidoff F. What is “quality improvement” and how can

it transform healthcare? Qual Saf Health Care. 2007;16(1):2-3.

27. Halligan M, Zecevic A. Safety culture in healthcare: a review of con-

cepts, dimensions, measures and progress. BMJ Qual Saf. 2011;20(4):

338-343.

28. Luxford K, Safran DG, Delbanco T. Promoting patient-centered care:

a qualitative study of facilitators and barriers in healthcare organiza-

tions with a reputation for improving the patient experience. Int J

Qual Health Care. 2011;23(5):510-515.

29. Parchman ML, Henrikson NB, Blasi PR, et al. Taking action on overuse:

creating the culture for change. Healthcare. 2017;5(4):199-203.

30. Chassin MR, Loeb JM. The ongoing quality improvement journey:

next stop, high reliability. Health Aff. 2011;30(4):559-568.

31. Carroll J, Quijada M. Redirecting traditional professional values to

support safety: changing organisational culture in health care. Qual

Saf Health Care. 2004;13(suppl 2):ii16-ii21.

32. Meyerson D, Martin J. Cultural change: an integration of three differ-

ent views. J Manag Stud. 1987;24(6):623-647.

33. Dixon-Woods M, McNicol S, Martin G. Ten challenges in improving

quality in healthcare: lessons from the Health Foundation's pro-

gramme evaluations and relevant literature. BMJ Qual Saf. 2012;

21(10):876-884.

34. Feldman SS, Buchalter S, Zink D, Slovensky DJ, Hayes LW. Training

leaders for a culture of quality and safety. Leadersh Health Serv. 2019;

32(2):251-263.

35. Shachar L. “You become a slightly better doctor”: doctors adopting

integrated medical expertise through interactions with E-patients. Soc

Sci Med. 2022;305:115038.

36. Timmermans S. The engaged patient: the relevance of patient–
physician communication for twenty-first-century health. J Health Soc

Behav. 2020;61(3):259-273.

37. Hersh W. The health information technology workforce: estimations

of demands and a framework for requirements. Appl Clin Inform.

2010;1(2):197-212.

38. Hersh W. A stimulus to define informatics and health information

technology. BMC Med Inform Decis Mak. 2009;9:24.

How to cite this article: Feldman SS, Allgood A, Hall AG,

Lemak CH, Berner ES. Competency analysis and educational

strategies to meet the demand for a learning health system

workforce. Learn Health Sys. 2022;6(4):e10324. doi:10.1002/

lrh2.10324

8 of 8 COMMENTARY

https://www.cahiim.org/accreditation/hi-and-him-accreditation
https://www.cahiim.org/accreditation/hi-and-him-accreditation
https://cahme.org/healthcare-management-education-accreditation/university-programs/quality-and-safety-standards-development/healthcare-quality-and-safety-accreditation-basics-webinar/
https://cahme.org/healthcare-management-education-accreditation/university-programs/quality-and-safety-standards-development/healthcare-quality-and-safety-accreditation-basics-webinar/
https://cahme.org/healthcare-management-education-accreditation/university-programs/quality-and-safety-standards-development/healthcare-quality-and-safety-accreditation-basics-webinar/
https://cahme.org/healthcare-management-education-accreditation/university-programs/quality-and-safety-standards-development/healthcare-quality-and-safety-accreditation-basics-webinar/
https://www.ahrq.gov/learning-health-systems/building-workforce.html
https://www.ahrq.gov/learning-health-systems/building-workforce.html
https://medicine.umich.edu/dept/lhs/education/health-infrastructures-learning-systems-hils-msphd
https://medicine.umich.edu/dept/lhs/education/health-infrastructures-learning-systems-hils-msphd
https://medicine.umich.edu/dept/lhs/education/health-infrastructures-learning-systems-hils-msphd
https://www.healthit.gov/topic/health-it-resources/health-it-curriculum-resources-educators
https://www.healthit.gov/topic/health-it-resources/health-it-curriculum-resources-educators
https://www.healthit.gov/topic/health-it-resources/health-it-curriculum-resources-educators
info:doi/10.1002/lrh2.10324
info:doi/10.1002/lrh2.10324

	Competency analysis and educational strategies to meet the demand for a learning health system workforce
	1  INTRODUCTION
	2  STRATEGIES FOR ADDRESSING COMPETENCIES
	3  LEADERSHIP
	4  HONING LHS COMPETENCY DEVELOPMENT
	5  CONCLUSION
	CONFLICT OF INTEREST
	REFERENCES


