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ABSTRACT

This White Paper presents the foundational domains with examples of key aspects of competencies (knowl-
edge, skills, and attitudes) that are intended for curriculum development and accreditation quality assessment
for graduate (master’s level) education in applied health informatics. Through a deliberative process, the AMIA
Accreditation Committee refined the work of a task force of the Health Informatics Accreditation Council, estab-
lishing 10 foundational domains with accompanying example statements of knowledge, skills, and attitudes
that are components of competencies by which graduates from applied health informatics programs can be
assessed for competence at the time of graduation. The AMIA Accreditation Committee developed the domains
for application across all the subdisciplines represented by AMIA, ranging from translational bioinformatics to
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clinical and public health informatics, spanning the spectrum from molecular to population levels of health and
biomedicine. This document will be periodically updated, as part of the responsibility of the AMIA Accreditation
Committee, through continued study, education, and surveys of market trends.

Key words: professional competence, professional practice, education, graduate, accreditation, curriculum

INTRODUCTION AND BACKGROUND

In 2012, a committee of the AMIA Academic Forum published as an
AMIA Board White Paper the definition of biomedical informatics
and specification of core competencies for graduate education in the dis-
cipline.! The White Paper drew on a series of task force meetings with
stakeholders and sought to provide broad competency statements that
programs could use in curriculum and course development.

Recognizing the importance of supporting the emerging profes-
sion of health informatics, in January 2015, AMIA joined the Com-
mission on Accreditation for Health Informatics and Information
Management Education (CAHIIM) as an Organizational Member
to work on one aspect of a maturing profession: accreditation.?
CAHIIM is an independent accrediting organization whose mission
is to serve the public interest by establishing and enforcing quality
accreditation standards for health informatics (HI) and health infor-
mation management (HIM) educational programs.

AMIA and CAHIIM began working together on an update of ac-
creditation standards for professionals in applied health informatics
at the master’s degree level. The collaboration sought to move from
an accreditation model of standards driven by curriculum content to
a model driven by attainment of competence. AMIA and CAHIIM
agreed that the foundation for the new model should be based on
the 2012 White Paper. To accomplish this goal, two separate com-
mittees were created. AMIA worked with CAHIIM to establish the
Health Informatics Accreditation Council (HIAC) and AMIA estab-
lished the AMIA Accreditation Committee (AAC).

Health Informatics Accreditation Council

The HIAC was initially charged with updating the existing CAHIIM
Curriculum Requirements document and the CAHIIM 2010 Stand-
ards and Interpretations for Accreditation of Master’s Degree Pro-
grams in Health Informatics (http://www.cahiim.org/documents/
2012_HI_Masters_Stndrds.pdf). The Curriculum Requirements
were to be reframed as new graduate outcome “Health Informatics
Competencies” and were to be formally referenced within the curric-
ulum section of the CAHIIM accreditation standards so as to reflect
the emergent knowledge, skills, and attitudes associated with the
foundational domains for health informatics. It is the role of HIAC
within CAHIIM to:

1. Review and revise accreditation standards in conjunction with
the CAHIIM board of directors;

2. Establish decisions for accreditation action, based on review of
the documentation provided by programs and site visits;

3. Report accreditation decisions to the CAHIIM board;

4. Review outcome reports and dashboard data from CAHIIM
staff; and

5. Oversee peer reviewers who serve the council.

AMIA Accreditation Committee
The AMIA AAC (a subcommittee of the AMIA Education Commit-
tee) is to serve as the primary interface between AMIA and CAHIIM

to achieve the goals of participation by AMIA in CAHIIM and the
HIAC. The AAC was charged with establishing a set of foundational
domains that reflected the intent of the 2012 White Paper and an
outline of competencies to guide graduate programs seeking accredi-
tation. It is the role of AAC within AMIA to:

1. Provide validation examples and guidelines to assist programs in
interpreting domains and competencies;

2. Collaborate in monitoring and refining domains and competen-
cies to keep them current;

3. Provide guidelines to assist programs in interpreting domains for
competency-driven curricula;

4. Collaborate for the purpose of coordination and communication
across health informatics education-focused groups;

5. Help identify educational activities that can assist academic pro-
grams through shared ideas for curriculum evaluation and stu-
dent assessment as it relates to the foundational domains; and

6. Maintain/update  the
competencies.

foundational domains and core

ESTABLISHING THE FOUNDATIONAL DOMAINS
FOR HEALTH INFORMATICS EDUCATION

In reviewing the CAHIIM 2010 Standards and Interpretations for
Accreditation of Master’s Degree Programs in Health Informatics to
begin its update, HIAC found the curriculum requirements aligned
with the 2012 White Paper, yet the requirements had become some-
what dated, were difficult to interpret, lacked specifics on the depth
of instruction, and focused on content of the curriculum rather than
the expected competence to be demonstrated by a graduate with a
master’s degree in Health Informatics. While the White Paper de-
scribed a core set of competencies that were shared by many infor-
matics subdisciplines, the broadly stated competencies were not
sufficiently succinct for use in a formal accreditation process.

The updated accreditation standards related to curriculum
sought to provide a framework to define HI competencies broadly
enough to be applicable to a wide variety of established programs.
Additionally, the scope of the discipline, and, therefore, the curricu-
lum standards, needed to span the spectrum from translational bio-
informatics to public health, including clinical informatics,
consumer health informatics, and clinical research informatics. As a
general guideline, AMIA and CAHIIM agreed that the new frame-
work should define roughly 10 areas of competence.

In 2015, a task force that was a subgroup of HIAC (Johnson,
Boren, and Tusch) created an initial vision for HI competencies. The
HIAC task force analyzed the 5 broad areas defined in the AMIA
White Paper: 1) professional skills; 2) scope and breadth of disci-
pline; 3) theory and methodology; 4) technologic approach; and 5)
human and social context. The task force began by reorganizing the
content in areas 2 to 5, drawing on related publications.®>™® The out-
come of this work was a Venn diagram with 3 intersecting circles
corresponding to the broad “parent” disciplines that inform health
informatics: health science, information science, and social science.
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Table 1. Timelines for establishing AMIA foundational domains

Time Period

Committee/Organization

Deliverable/Activity

2015

April 2015
October 2015
November 2015
March 18,2016

April 2016

HIAC Task Force
HIAC - CAHIIM
HIAC - CAHIIM
HIAC - CAHIIM
HIAC—AAC—AMIA Leadership

AAC

June 2016 AAC

September 14 — October 14, 2016

November 2016 AAC and members of AMIA leadership
December 2016 AMIA Board of Directors

January 12,2017 AMIA Board of Directors

January 2017 HIAC

March 2017 CAHIIM

June 2017 CAHIIM

AAC and members of AMIA leadership

1. Venn diagram describing 7 foundational domains

2. Venn diagram describing 7 professional skills

Model of Venn diagrams presented at AMIA Academic Forum

Model of Venn diagrams presented during an AMIA webinar

Model of Venn diagrams and accreditation process overview presented
at AMIA Annual Symposium

Committee charters discussed; transition of work effort from HIAC to
AAC

AAC model, reducing HIAC model to 10 foundational domains

First draft of AMIA domains presented at AMIA InSpire Conference

AMIA foundational domains and examples of key aspects of compe-
tencies disseminated for public comment to Academic Forum and
AMIA community

AMIA foundational domains and examples of key aspects of compe-
tencies incorporate both stakeholder and public comments

Final version of AMIA foundational domains and examples of key
aspects of competencies submitted and approved by email vote

AMIA 2017 Core Competencies for Health Informatics Education at
the Master’s Degree Level formally accepted by vote of the Board

Newly approved AMIA 2017 Core Competencies. .. embedded in
CAHIIM revised 2017 Standards for Accreditation of Master’s
Degree Programs in Health Informatics

2017 Standards for Accreditation. . . disseminated for public comment

2017 Standards for Accreditation. . . approved by CAHIIM Board

The regions of intersection among the circles produced 7 distinct
combinations: health science, information science, social science,
health information science, social health science, social information
science, and social health information science.

In analyzing the remaining area from the AMIA White Paper
(professional skills), the HIAC task force was influenced by the
Health Leadership Competency Model™ of the National Center
for Healthcare Leadership, which is also represented by a Venn dia-
gram of 3 intersecting circles.””® The team adapted this model to
produce a second Venn diagram with 7 regions, which were labeled
analyze, execute, communicate, manage, conduct, collaborate, and
lead, drawing on related literature.”*'® The skill for lead was defined
broadly to include many forms of leadership that students could ex-
hibit through methods, projects, innovation, and studies, and was
placed at the center to align with the AMIA motto: informatics pro-
fessionals leading the way.

The final model produced by the HIAC task force defined 14 fo-
cal areas for HI: 7 describing knowledge areas, and 7 describing
areas of skills. The model was presented at multiple venues in 2015
(Table 1).

Subsequent to the work of the HIAC task force, the AAC
launched its work effort with an inaugural meeting among members
of HIAC, AAC, and AMIA leadership on March 18, 2016. The
AAC understood that the foundational domains and accompanying
example statements of knowledge, skills, and attitudes had to be
written in a manner that provided a common core for competency
building that could apply across the subdisciplines represented by all
AMIA constituents (translational bioinformatics, clinical informat-
ics, public health informatics, consumer health informatics, and clin-
ical research informatics) as well as within the focus of individual
programs.

In the process of establishing the foundational domains, the
AAC examined the output of the HIAC task force and reviewed the
2012 White Paper, the literature published on the skills and

practices related to the field of health informatics, as well as the lit-
erature on the general concepts of competency and the mastery of
learning. The committee incorporated scholarship written for the
three domains of learning, ie, cognitive, affective, and psychomotor
by Bloom, Krathwohl, Dave, and others, in its deliberations.''"?
Embracing the Dreyfus Model of Skill Acquisition (later adapted by
Patricia Benner in her seminal nursing theory on stages of clinical
competence), the committee adopted a “competent/proficient
level of skills acquisition at the time of graduation” to frame its
discussions,'*'°

As a standard point of reference for its work, AAC adopted the
following definitions for the terms competence and competency
(Table 2).

In updating curriculum standards and requirements, particularly
the framework, content, and processes represented in the HIAC task
force Venn diagrams, the AAC employed a deliberative process of
review and revision to refine each of the HIAC domains as well as to
explore additional domains that may have been needed, given the
evolution of the profession since the 2012 White Paper.'® The pro-
cess for establishing the foundational domains for accreditation re-
quired completing 3 tasks: 1) identifying and naming the domains
needed in the present health informatics field, 2) describing each do-
main clearly and succinctly, and 3) describing examples of key
aspects of competencies (knowledge, skills, and attitudes) associated
with each domain—capabilities to be demonstrated by a student at
the time of graduation from an applied master of science in health
informatics program. Following the March inaugural meeting, the
members of AAC deliberated and through an iterative process, at
the next meeting in April, reduced the 14 areas originally proposed
by HIAC to 10 foundational domains, in concept. The committee
then drafted and/or edited the domain name, wrote a description for
each domain, and proposed example statements of knowledge,
skills, and attitudes—the components of a competency—expected of
new graduates. Seeking input during the process of deliberation,
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Table 2. Definitions (KSA acronym for Knowledge, Skills, and
Attitudes)

Competency — “An observable ability of a health professional, integrat-
ing multiple components such as knowledge, skills, values, and atti-
tudes. Since competencies are observable, they can be measured and
assessed to ensure their acquisition. Competencies can be assembled
like building blocks to facilitate progressive development.”'”

Competence — “The array of abilities across multiple domains or aspects
of performance in a certain context. Statements about competence re-
quire descriptive qualifiers to define the relevant abilities, context, and
stage of training. Competence is multi-dimensional and dynamic. It
changes with time, experience, and setting.”"”

committee members presented the first draft of the domains to
attendees of the InSpire conference in Columbus, Ohio, in June
2016, as part of the session by CAHIIM on accreditation standards
for programs.

Public comment and board approval

By September 2016, the AAC had refined the work of the HIAC
taskforce and established a set of foundational domains and descrip-
tions with accompanying examples of knowledge, skills, and atti-
tudes necessary to succeed as health informatics professionals or
health informaticians. AAC and members of AMIA Leadership pre-
pared the document for dissemination for public comment. Table 1
summarizes the timelines for developing and vetting the AMIA foun-
dational domains document and its insertion into the CAHIIM 2017
accreditation standards. Under the 2017 standards, new programs
seeking accreditation must comply with the officially termed AMIA
2017 Core Competencies for Health Informatics Education at the
Master’s Degree Level that are part of the 2017 Standards for Ac-
creditation of Master’s Degree Programs in Health Informatics."’
All programs either currently accredited by CAHIIM or in the initial
accreditation process must be in compliance by January 1, 2020.

AMIA 2017 CORE COMPETENCIES FOR APPLIED
HEALTH INFORMATICS EDUCATION AT THE
MASTER’S DEGREE LEVEL

The newly refined foundational domains with example statements
of knowledge, skills, and attitudes (key components of competen-
cies) are intended for curriculum development and accreditation
quality assessment for graduate (master’s level) education in applied
health informatics. The application areas of health informatics,
ranging from translational bioinformatics to clinical and public
health informatics, span the spectrum from molecular to population
levels of health and biomedicine. An in-depth discussion of each of
the application areas can be found under The Science of Informatics
at the AMIA website https://www.amia.org/about-amia/science-in-
formatics

For the purposes of the foundational domains, the AAC used the
following definitions:

* Clinical informatics is the application of informatics and infor-
mation technology to deliver healthcare services, including medi-
cal, nursing, pharmacy, and dental informatics.

* DPublic health informatics is the application of informatics in
areas of public health, including population health, surveillance,
prevention, preparedness, and health promotion.

* Consumer health informatics is the field devoted to informatics
from multiple consumer or patient views.

* Translational bioinformatics includes the development of stor-
age, analytic, and interpretive methods to optimize the transfor-
mation of increasingly voluminous biomedical data and genomic
data, into proactive, predictive, preventive, and participatory
health.

¢ Clinical research informatics (CRI) includes the use of informat-
ics in the discovery and management of new knowledge relating
to health and disease. CRI and translational bioinformatics are
the primary informatics domains supporting translational re-
search.

The discipline of health informatics exists at the confluence of 3
major domains: Health, Information Science and Technology, and
Social and Behavioral Science (represented by F1, F2, and F3 in Fig-
ure 1). Graduate students in this discipline are expected to have
working knowledge of these 3 domains, as these domains define and
affect the practice of health informatics. Where 2 foundational
domains intermingle, each affects the other, and the graduate stu-
dent is expected to demonstrate the knowledge, skills, and attitudes
that exist in these co-mingled domains: Health Information Science
and Technology, Human Factors and Socio-technical Systems, and
Social and Behavioral Aspects of Health (F4, F5, and F6). Where all
3 domains intermingle, the graduate student is expected to demon-
strate the knowledge, skills, and attitudes that exist in this most
complex domain: Social, Behavioral, and Information Science and
Technology Applied to Health (F7). As with all other health profes-
sions, the work of health informaticians affects the health, safety,
and effectiveness of those working and being cared for within the
system of health care delivery. Graduate students are also expected
to demonstrate the knowledge, skills, and attitudes reflecting the
domains of Professionalism, Interprofessional Collaborative Prac-
tice, and Leadership (Figure 1).

Table 3 summarizes the 10 foundational domains. Please see the
Appendix for full descriptions of the domains along with their ac-
companying example statements of knowledge, skills, and attitudes,
which can be used to develop program-specific competencies to re-
flect the program’s focus within an AMIA Application Area.

DISCUSSION

These foundational domains and example statements of knowledge,
skills, and attitudes provide a step forward in defining the core com-
petencies for applied health informatics education and practice,
reflecting the expansion of the field as it has evolved since 2012. The
embedding of these domains into the accreditation standards pro-
vides a basis for curriculum development and quality assurance
across a wide variety of health informatics programs by applying the
competency framework to a program’s specific application area of
expertise.

Why change from content to competencies?

Knox and colleagues proposed in 2014 that we can no longer con-
tinue to emphasize only rote performance based on content. Rather,
we should cultivate performance that demonstrates an understand-
ing and application of principles and processes that will prepare
graduates for continuous learning of new skills and techniques as
their futures evolve.”® The endpoint of all curricula—clinical infor-
matics, public health informatics, consumer health informatics,
translational bioinformatics, clinical research informatics—must
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F1. Health

F7. Social,

F4. Health
Information
Science and
Technology

Behavioral, and
Information Science

and Technology
Applied to Health

F3. Social and
Behavioral
Science

F2. Information
Science and
Technology

Figure 1. Foundational domains of applied health informatics. Graphic: Christina Lorenzo, MS in Biomedical Visualization, 2017, Department of Biomedical and

Health Information Sciences, University of lllinois at Chicago.

integrate all 10 domains illustrated in Figure 1; however, the relative
weight of any particular competency will differ depending on the
program focus or purpose, and may be adjusted to reflect the job
market demands.

Transforming curriculum

The AAC envisions the best way to integrate programmatic compe-
tencies reflecting the foundational domains is through competency-
driven curricula. Health informatics education, as proposed, is more
open to interdisciplinary learning and focuses more on problem
solving and critical thinking than on traditional “sit and get” learn-
ing. Moving to a competency-driven educational approach will re-
quire an intensive educational process and multiple assessments
involving all educational and professional stakeholders (Figure 2).
The approach asks programs to rethink outcomes and course
expectations, moving away from rote memory to the incorporation
of essential knowledge, skills, and attitudes and assessed perfor-
mance of defined competencies.

Where do program directors start?

The introduction of the foundational domains within a program
starts with mapping the current curriculum. Program directors
should start at the endpoint of their program and identify those
competencies students are expected to demonstrate at graduation

that align with the foundational domains. Essentially, program
directors should define the program outcomes as competencies that
offer a meaningful reflection of what a graduate “knows” and what
he/she can “do with that knowledge.” Competencies are observable
and can be measured and assessed. The content as taught in the cur-
rent curriculum can be reused and reorganized to address the compe-
tencies defined in the program outcomes, resulting in a more
comprehensive curriculum that integrates the domains and culminates
in the acquisition of the higher level, more complex competencies.

The content of each course in a curriculum should be a stepping
stone to the next one, adhering to the principles of instructional scaf-
folding.?! Instructional scaffolding encompasses iterative and intercon-
nected assessment of the intended learning objectives of each course and
the instructional support and didactic approaches needed to attain the
intended levels of competence. Reflecting its theoretical frameworks of
Activity Theory and Knowledge Integration, instructional scaffolding
facilitates the development of cohesive mental models—in this case, the
scientific foundations of the health informatics.?* Ultimately, the place-
ment and sequence of courses leading to the program outcome compe-
tencies are determined by each individual program.

How do programs assess (measure) performance?
For decades, whether formative or summative, regardless of the
format or type of assessment, all health professions educational
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Table 3. Foundational domain titles and short descriptions

Domain Name Brief Description

F1 Health The background knowledge of the history, goals, methods, and current challenges of the major
health sciences, including human biology, genomics, clinical and translational science, health-
care delivery, personal health, and public health.

F2 Information Science and Technology The background knowledge of the concepts, terminology, methods, and tools of information
science and technology for managing and analyzing data, information, and knowledge.

F3 Social and Behavioral Science The background knowledge of the effects of social, behavioral, legal, psychological, manage-
ment, cognitive, and economic theories, methods, and models applicable to health informatics
from multiple levels including individual, social group, and society.

F4 Health Information Science and The knowledge, skills, and attitudes to use concepts and tools for managing and analyzing bio-

Technology medical and health data, information, and knowledge. Key foci include systems design and de-
velopment, standards, integration, interoperability, and protection of biomedical and health
information.

F5 Human Factors and Socio-technical The knowledge, skills, and attitudes to apply social behavioral theories and human factors engi-
Systems neering to better understand the interaction between users and information technologies

within the organizational, social, and physical contexts of their lives, and apply this under-
standing in information system design.

Fe Social and Behavioral Aspects of The knowledge, skills, and attitudes to use social determinants of health and patient-generated
Health data to analyze problems arising from health or disease, to recognize the implications of these

problems on daily activities, and to recognize and/or develop practical solutions to managing
these problems.

F7 Social, Behavioral, and Information The knowledge, skills, and attitudes to apply the diverse foundational concepts and facets in or-
Science and Technology Applied der to develop integrative approaches to the design, implementation, and evaluation of health
to Health informatics solutions.

F8 Professionalism The conduct that reflects the aims or qualities that characterize a professional person, encom-
passing especially a defined body of knowledge and skills and their lifelong maintenance as
well as adherence to an ethical code.

F9 Interprofessional Collaborative Behavior that reflects the foundations of values/ethics, roles/responsibilities, interprofessional

Practice communication practices, and interprofessional teamwork for team-based practice.
F10 Leadership Behavior that demonstrates the following characteristics: credibility, honesty, competence,
ability to inspire, and ability to formulate and communicate a vision.
Pathway to Competency-Driven Curricula
r
— Objectives + »  Student’s Base Skills

* Didactic Approaches  Activities

Teaching and Learning Aids

Outcome Assessments

Figure 2. Path from content- to competency-driven curriculum.
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programs have assessed students’ attainment of knowledge. Gradu-
ate programs in health informatics, however, have far less experi-
ence in assessing attainment of technical skills and desired attitudes.
Fortunately, the discipline can draw on the experiences of other
health professions that have sought to build conceptual frameworks
for such assessment. Conceptual frameworks for assessment of com-
petence, such as the work of Miller and Cruess et al. in medical edu-
cation, and the work of Lenburg for nursing competence, among
others, can inform the assessment efforts of the discipline as it moves

to a new paradigm of graduate education.**’

CONCLUSION

Ultimately, the value of the competencies that programs develop
will be demonstrated as graduates of health informatics programs
gain employment in this field. They may become teachers or practi-
tioners in any number of industries, based upon their and their
employers’ ability to articulate and apply these skills. AMIA has sur-
veyed and analyzed industries’ view of health informatics, and fos-
ters strong relationships with public and private employers. As a
past Chair of the AMIA Board of Directors stated, “I hope the move
will lend some clarity to employers who seek skills, competencies,
and talent that informatics graduates possess, in the nation’s effort
to proliferate clinical information systems using informatics tools
and techniques.”

Building standards across programs and the change from
content-driven to competency-driven curricula is an evolutionary
process. The definition of core competence is part of any accredita-
tion standard; accreditation is one step in the journey toward profes-
sionalism of a discipline.
contribution to professional education (as opposed to formal gradu-
ate education) is an essential component of a profession.>® This doc-

Professional societies and their

ument will be periodically updated, as part of the responsibility of
the AMIA Accreditation Committee, through continued study, edu-
cation, and surveys of market trends. The active participation of
AMIA within CAHIIM provides a pathway for the member pro-
grams of AMIA to speak in a more unified voice, while respecting
the unique differences and diversity that make informatics such a dy-
namic field.

Finally, the 10 foundational domains emerged from the com-
prehensive review of the field in the 2012 article authored by
Kulikowski and colleagues." These domains define the field.
Competencies are created and anchored to the level of skills ac-
quisition appropriate for the population under consideration.
Competencies can be adapted for different stages of education,
including that of the baccalaureate or, potentially, doctoral pro-
gram, by modifying the level of knowledge, skills, and attitudes
to be expected at the time of graduation of the baccalaureate (or
doctoral) student; other competencies may be required for those
stages. Over time, through the iterative process of building
competency-driven curricula, through national conversations at
the AMIA Academic Forum and its annual Informatics Educators
Forum, and through the work of the AMIA Education Commit-
tee and its subcommittee, the AMIA Accreditation Committee,
insight on the foundational domains and the knowledge, skills,
and attitudes required of informaticians will grow. This has been
the path to the professionalization of every other health profes-
sion and will be the path taken for those in the discipline of
health informatics.
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APPENDIX

AMIA 2017 core competencies for applied health in-
formatics education at the master’s degree level

INTRODUCTION

Competencies describe what a student will be able to do at a point
in time. For the purpose of this document, the point in time is set at
graduation from an applied master of science in health informatics
program. A given competency is built upon an integrated set of
knowledge, skills, and attitudes needed to perform an activity. For
each of the 10 foundational domains presented here, every program
must develop competency statements that reflect the individual
AMIA Application Area that is the focus of the program. For each
domain described below, examples are provided of knowledge,
skills, and attitudes that could be reflected in competencies for those
domains.

As an example, in looking at Foundational Domain F9, Interpro-
fessional Collaborative Practice, a competency reflecting that do-
main from a program focusing on preparing students for an applied
clinical informatics role might be “Collaborate with clinicians and
administrative and technical personnel to implement a communica-
tion plan for a new EHR system.” A competency for a program in
translational bioinformatics from the same domain might be
“Participate with clinical researchers on a team science project.”
Both of these competencies reflect the integration of a knowledge
component that includes the knowledge about different professions,
stakeholders, and team dynamics; a skill component related to
relationship-building and interprofessional communication; and an
attitude component related to mutual respect and shared values. The
example statements of knowledge, skills, and attitudes listed within
each of the domains below can be used to develop the program-
specific competencies that reflect an individual program’s focus
within an AMIA Application Area. Programs may also define com-
petencies within a given foundational domain that are an integration
of other knowledge, skills, and attitudes that are not listed here.

As a final note, the discipline of health informatics exists at the
confluence of 3 major domains: Health, Information Science and
Technology, and Social and Behavioral Science (represented by F1,
F2, and F3), which define and affect the practice of health informat-
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ics. During its deliberations, members of the AAC concluded that
graduate students in this discipline should have working knowledge
of these 3 domains as they enter their graduate work. As a result,
only a statement of knowledge was developed for each of these 3
major domains.

F1. HEALTH

Health refers to the biomedical and health sciences underlying
AMIA’s 5 major informatics areas: translational bioinformatics,
clinical research informatics, clinical informatics, consumer health
informatics, and public health informatics. The biomedical and
health sciences aim to understand and improve human health. To
identify and develop solutions to biomedical informatics problems,
students must understand the history, goals, methods (including
data and information used and produced), and current challenges of
the major health sciences, including human biology, genomics, clini-
cal and translational science, healthcare delivery, personal health,
and public health.

Knowledge
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Describe the history, goals, methods (including data and infor-
mation used and produced), and current challenges of the major
health science fields. These include biology, genomics, clinical
and translational science, healthcare delivery, personal health,
and public health.

F2. INFORMATION SCIENCE AND TECHNOLOGY

Information Science and Technology refers to the key concepts,
methods, and tools for creating, acquiring, storing, representing,
accessing, merging, organizing, processing, transferring, analyzing,
reporting, and visualizing data, information, and knowledge. It also
includes the methods and tools for protection of the data, informa-
tion, and knowledge from unauthorized access. Included are under-
standing how information is used and the ability to assess the
information needs of users. Familiarity is required with basic
computer science terminology and concepts, including terms and
concepts related to information systems and computer programming,
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information retrieval, ontologies, business intelligence, analytics, and
user interface design.

Knowledge

At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....

Identify the applicable information science and technology con-
cepts, methods, and tools, which may be dependent upon the ap-
plication area of the training program, to solve health informatics
problems. These include the concepts, methods, and tools related
to managing data, information, and knowledge, the basic infor-
mation and computer science terms and concepts, the principles
of information security, as well as the methods of assessing users’
information needs.

F3. SOCIAL AND BEHAVIORAL SCIENCE

Social and Behavioral Science refers to basic social, behavioral, psy-
chological, and management theories, methods, and models as well
as the legal and regulatory frameworks that seek to describe human
actions and interactions as well as human behavior in society. It
includes concepts from fields such as sociology, economics, anthro-
pology, political science, law, psychology, and management and
cognitive sciences. It is concerned with the application of social, be-
havioral, psychological, and management theories, methods, and
models to the design, implementation, and evaluation of health in-
formation behaviors at the levels of individual, social group, organi-
zations, and society, which are influenced by laws and regulations.
The purpose is to contribute to decreasing health-damaging behav-
iors and improving health-promoting behaviors and psychosocial
well-being through health informatics perspectives.

Knowledge

At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....

Identify the effects of social, behavioral, legal, psychological,
management, cognitive, and economic theories, methods, and
models applicable to health informatics from multiple levels, in-
cluding individual, social group, and society.

F4. HEALTH INFORMATION SCIENCE AND
TECHNOLOGY

Health Information Science and Technology refers to the array of
health information science and technology methods, tools, and
standards for collecting, organizing, representing, sharing, integrat-
ing, using, governing, and learning from biomedical and health
data, information, and knowledge across the entire spectrum of in-
formatics domains. Systems design and development addresses
standards, integration, interoperability, and protection of informa-
tion. These competencies also address computational thinking,
which includes problem solving, systems design, and understanding
human behavior, as associated with computer science.

Knowledge

At the time of graduation from an applied master of science
in health informatics program, the graduate student should be
able to. ...

Identify possible biomedical and health information science and
technology methods and tools for solving a specific biomedical
and health information problem. Core health information tech-
nology tools may be dependent upon the application area of the
training program.

Skills
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Design a solution to a biomedical or health information problem
by applying computational and systems thinking, information
science, and technology.

Attitudes/abilities
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Demonstrate consideration of the advantages and limitations of
using information science and technology to solve biomedical
and health information problems as well as the needs of the
different stakeholders and context.

F5. HUMAN FACTORS AND SOCIO-TECHNICAL
SYSTEMS

Human Factors and Socio-technical Systems refers to the interac-
tions between human behaviors (physical, social, cognitive, and psy-
chological) and information technologies. People and organizations
are the ultimate users of health information and technologies. This
domain draws on the social, behavioral, cognitive, economic, hu-
man factors engineering, and management and systems sciences in
considering the needs, workflows, and practices of individuals and
organizations in the context of information systems and technology.

Knowledge
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Draw on socio-technical knowledge regarding the social
behavioral sciences and human factors engineering to apply to
the design and implementation of information systems and
technology.

Skills
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Apply social behavioral theories and human factors engineering
to the design and evaluation of information systems and
technology.

Attitudes/abilities
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Demonstrate consideration and respect for the role of users
in the design and application of information systems and
technology.
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F6. SOCIAL AND BEHAVIORAL ASPECTS OF
HEALTH

Social and Behavioral Aspects of Health refers to action(s) taken by
an individual, groups of individuals, or an organization to manage
the health of an individual or population. It entails social determi-
nants and patient-generated data, analyses of problems arising from
health or disease, the implications of these problems on daily activi-
ties, and the practical solutions to managing these problems. Patient
behavior (that may be affected by genotypes and phenotypes), health
literacy, informed decision making, patient engagement, and patient
activation are examples of issues in this domain. Other common
topics in this domain, depending on the program focus, may include
health-behavioral paradigms, such as health and healthcare self-
management, substance abuse, utilization of healthcare services,
characteristics of nutrition, exercise/physical activity habits, organi-
zational network analyses, precision medicine and individualized
care, etc.

Knowledge

At the time of graduation from an applied master of science in health

informatics program, the graduate student should be able to. . ..
Identify theories or models that explain and modify patient or
population behaviors related to health and health outcome.

Skills
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Apply models, which may be dependent upon the application
area of the training program, to address social and behavioral
problems related to health of individuals, populations, and
organizations.

Attitudes/abilities
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Acknowledge the importance of social and behavioral aspects of
health and their contribution to the health of individuals and
populations.

F7. SOCIAL, BEHAVIORAL, AND INFORMATION
SCIENCE AND TECHNOLOGY APPLIED TO
HEALTH

Social, Behavioral, and Information Science and Technology Ap-
plied to Health refers to the integration of social, business, human
factors, behavioral, and information sciences and technology on the
design, implementation, and evaluation of health informatics solu-
tions. The application of health technologies and clinical and/or
business processes can impact individual and community health out-
comes at numerous levels from molecular and biological systems, to
healthcare and organizational protocols, to social systems and pub-

lic health.

Knowledge

At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....

Identify the theories, models, and tools from social, business, hu-
man factors, behavioral, and information sciences and technolo-
gies for designing, implementing, and evaluating health informat-
ics solutions. Theories, models, and tools may be dependent
upon the application area of the training program.

Skills
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Integrate and apply the theories, models, and tools from social,
business, human factors, behavioral, and information sciences
and technologies to design, implement, and evaluate health infor-
matics solutions. Theories, models, and tools may be dependent
upon the application area of the training program.

Attitudes/abilities
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Demonstrate an awareness of the interrelatedness of social, busi-
ness, human factors, behavioral, and information sciences and
technology in the design, implementation, and evaluation of
health informatics solutions.

F8. PROFESSIONALISM

Professionalism refers to the level of excellence or competence that
is expected of a health informatics professional and includes such
concepts as the maintenance and utilization of knowledge and tech-
nical skills, which may be dependent upon the application area of
the training program; commitment to professional ethical principles
including those in AMIA’s Code of Ethics; and maintenance of the
highest standards of excellence in the field including professional de-
velopment. In health informatics, there is a particular emphasis on
preserving the confidentiality, privacy, and security of patient and
other health data and information, and balancing it with appropri-
ate stakeholder access.

Knowledge
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Define and discuss ethical principles and the informaticians’ re-
sponsibilities to the profession, their employers, and ultimately
to the stakeholders of the informatics solutions they create and
maintain.

Skills
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....

Demonstrate professional practices that incorporate ethical prin-
ciples and values of the discipline.

Attitudes/abilities

At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
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Demonstrate awareness of the value of information literacy and
lifelong learning, maintenance of skills, and professional excel-
lence.

F9. INTERPROFESSIONAL COLLABORATIVE
PRACTICE

Interprofessional Collaborative Practice (ICP) refers to the shared,
coordinated work among peers from different professions in order
to achieve a common goal or mission. The work may range from lo-
cal projects to those on a national and international scale, and
should be performed in an ethical manner that involves honesty, in-
tegrity, trust, and respect. Part of this domain is teamwork and team
science, which involves drawing on individual team members’
strengths and expertise and assigning designated roles and methods
to achieve the goals and mission. ICP requires effective communica-
tion skills. In summary, the domain requires mastery of values/
ethics, roles/responsibilities, interprofessional communication, and
team/teamwork.

Knowledge

At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to.. ..

Define and discuss the scope of practice and roles of different
health professionals and stakeholders including patients, as well
as the principles of team science and team dynamics to solve
complex health and health information problems.

Skills
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....

Apply relationship-building skills and the principles of interpro-
fessional communication in a responsive and responsible manner
that supports a team approach to solve complex health and
health information problems.

Attitude/abilities
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Recognize the importance of mutual respect and shared values, as
well as one’s own role, the role of other professions and stakehold-
ers including patients, and the role of teamwork and team science
to solve complex health and health information problems.

F10. LEADERSHIP

Leadership refers to the interactive process for which the output is
vision, guidance, and direction. Essentials of leadership include vi-
sion, communication skills, stewardship, acting as a change agent,
and the developing and renewing of followers and future leaders.
Leaders must envision goals, set priorities, manage change, make
decisions, communicate, serve as a symbol of one who is willing to
take risks and has credible expertise, and guide others by motivating
other leaders as well as those who will follow. The concept of fol-
lowership refers to a role held by certain individuals in an organiza-

tion, team, or group. Specifically, it is the capacity of an individual
to actively follow a leader. For leaders to be successful at leadership,
they must possess the following characteristics: credibility, honesty,
competence, ability to inspire, and the ability to formulate and com-
municate a vision.

Knowledge
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Articulate the methods, concepts, tools, and characteristics of
leading and leadership.

Skills
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Employ leadership and followership methods, concepts, and
tools to motivate others toward accomplishing a health informat-
ics vision.

Attitude/abilities
At the time of graduation from an applied master of science in
health informatics program, the graduate student should be able
to....
Demonstrate leadership behaviors for achieving a vision for
health informatics solutions.
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