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Summary

Background: Milestones refer to points along a continuum of a competency from novice to expert.
Resident and fellow assessment and program evaluation processes adopted by the ACGME include
the mandate that programs report the educational progress of residents and fellows twice annually
utilizing Milestones developed by a specialty specific ACGME working group of experts. Milestones
in clinical training programs are largely unmapped to specific assessment tools. Residents and fel-
lows are mainly assessed using locally derived assessment instruments. These assessments are then
reviewed by the Clinical Competency Committee which assigns and reports trainee ratings using
the specialty specific reporting Milestones.

Methods and Results: The challenge and opportunity facing the nascent specialty of Clinical In-
formatics is how to optimally utilize this framework across a growing number of accredited fellow-
ships. The authors review how a mapped milestone framework, in which each required sub-compet-
ency is mapped to a single milestone assessment grid, can enable the use of milestones for
multiple uses including individualized learning plans, fellow assessments, and program evaluation.
Furthermore, such a mapped strategy will foster the ability to compare fellow progress within and
between Clinical Informatics Fellowships in a structured and reliable fashion. Clinical Informatics
currently has far less variability across programs and thus could easily utilize a more tightly defined
set of milestones with a clear mapping to sub-competencies. This approach would enable greater
standardization of assessment instruments and processes across programs while allowing for varia-
bility in how those sub-competencies are taught.

Conclusions: A mapped strategy for Milestones offers significant advantages for Clinical In-
formatics programs.
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Background and History

Introduction

In 2014, Milestones for the new American Board of Medical Specialties (ABMS) Clinical In-
formatics (CI) subspecialty were developed. This paper outlines how graduate medical education
has evolved from a focus on program resources to the assessment of individual resident performance
outcomes and the birth of Milestones as the primary resident / fellow assessment reporting tool.

It then looks at the development of CI milestones as a case study in developing ACGME com-
pliant fellow assessment tools that are applicable for any CI fellowship program regardless of which
Residency Review Committee provides program accreditation, are internally consistent, and useful
as assessment instruments and for fellow competence reporting.

Background

At the turn of the 19™ century, the idea of rigorous standards for the evaluation of physicians and
other medical practitioners were only a vision by a few far-sighted individuals. Medicine was in a
“Wild West” stage with many individuals believing in the benefit of an unregulated system.

Between 1910 and 1935, formal organizations in medicine, particularly the specialties of ophthal-
mology, otolaryngology, obstetrics and gynecology, and dermatology, began to organize into a sys-
tem that would eventually become the accreditation and certification system we know today. We can
trace back evaluation challenges that exist in organized medicine today to those early organizational
efforts.

In 1897, the professional society for Otolaryngology created the Triological Society and proposed
a prescribed period of postgraduate medical education [1]. The movement toward specialty training
also took hold in other specialties resulting in the creation of the American Boards of Ophthalmol-
ogy (1917), Otolaryngology (1924), Obstetrics and Gynecology (1927), and Dermatology (1932).
The primary motivation for the creation of the original certification boards was the desire to im-
prove the training of residents.

It was specified in the first Booklet of Information of The Board (Dermatology), published in 1932, that one of
the purposes of the Board “is to improve the standards of practice of dermatology and syphilolgy by instruction
in the specialty [2].

The original boards developed standardized curriculum documents [3] and a process to identify
graduate training programs that met the boards’ standards. Improving training and identifying ac-
ceptable training programs were completely integrated into the goals of certification boards and re-
main there to this day. Boards self-identified as agents to attest to the successful completion of a
high-standard training program, not as an end in itself [1].

The evolution of Graduate Medical Education (GME) program accreditation moved from
specialty content development by boards to the public listing of acceptable programs.

In 1933 Dr. Guy Lane (Secretary of the ABD) prepared a list of the fifteen 3-year institutions or hospitals in this
country that were able to provide adequate training in dermatology or syphilology. This list of Opportunities for
Post-Graduate Studies was sent to physicians on request [2].

Subsequently, the boards cooperated informally with the AMA’s Council on Medical Education that
had experience in surveying and reviewing training programs.

Dr. Fox, Chairman of the Board (American Board of Dermatology), noted that, “Several Boards have accepted
the Council's (AMA-CME) offer and it is anticipated that others will follow suit. The Plan of Cooperation includes
the setting of standards for and investigation of approved residencies, fellowships and graduate courses of in-
struction [2].
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In 1955, the Board of Dermatology joined the AMA Council on Medical Education and Hospitals in
forming a Residency Review Committee (RRC) for Dermatology. In 1972 the Liaison Committee on
Graduate Medical Education (LCGME) was established and reorganized in 1981 to become the Ac-
creditation Council for Graduate Medical Education (ACGME). The goal of these organization-
forming processes was to support the goal of the boards to improve graduate medical education
through an efficient and successful program evaluation process.

The Evaluation Environment

The boards focused initially on adherence by graduate medical education programs to curricular
documents published by the boards. These early core content documents aligned the content of the
training programs with the examination matters. This period also saw the first requirements for fa-
cilities and faculty. The structure carried forward to the RRCs for LCGME and ACGME with the as-
sumption that proper resources and curricula would lead to an effective educational experience for
residents and fellows resulting in successful practitioners. The actual assessment of residents and fel-
lows was left to the individual program and resulted in a wide range of assessment methods and ma-
terials. The ACGME did not systematically collect outcome data on individual residents and fellows.

In the late 1980s, a discussion within the major GME organizations arose on the success of the ac-
creditation and certification system in achieving the desired targets. The ABMS debated the mean-
ing of certification and recertification and the proper role of the ABMS member boards in meeting
their obligations to the public through recertification of diplomats in practice. Within the ACGME,
the debate focused on the program framework as the evaluation process target and the accreditation
process itself.

The result was the establishment of Maintenance of Certification (MOC) through a four step pro-
cess to replace the confirmation of licensure and recertification exams of the past. This program
underwent significant revisions and continues to be the subject of major attention by the ABMS
boards and their diplomates.

In 1999, the Accreditation Council for Graduate Medical Education (ACGME) established six
domains of clinical competency to the profession (ACGME competencies):

Patient care

Medical knowledge

Professionalism

Practice-based learning and improvement
Systems-based practice

Interpersonal and communication skills

S

These competencies were subsequently adopted by the ABMS and the Association of American
Medical Colleges. The common set of competencies created a momentum to their adoption and
their incorporation into training.

The 2009 decision by ACGME to begin a multiyear process of restructuring its accreditation sys-
tem - named the Next Accreditation System (NAS) - focused on educational outcomes related to
the six competencies [4]. NAS collected program data annually, visited sites every decade, and estab-
lished a new evaluation element called “milestones” as a measure for individual resident outcomes.

Milestones continue to be developed by a Milestone Working Group co-convened by ACGME
and relevant ABMS specialty board for each specialty. Groups are composed of ABMS specialty
board representatives, program director association members, specialty college members, ACGME
Review Committee members, residents, fellows, and others.

This paper will outline the new evaluation process that has been adopted by the ACGME and
thoughtfully discuss the implementation of the milestone development process in the new subspe-
cialty of Clinical Informatics. It will further address the challenges in their development and imple-
mentation at the subspecialty and program levels. The paper will not address the issues of effectively
and efficiently evaluating individuals in a complex profession such as medicine.
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Core Concepts

Competency

Competency is a term often used to refer to a specific area of performance that can be described and
measured, such as the ACGME competencies that were identified by the Outcomes Project of the
ACGME [5].

For the purposes of this article, the 59 clinical informatics sub-competencies specified in the
Clinical Informatics Fellowship Program Requirements [6] are referred to as “program sub-compe-
tencies”

Milestones

Milestones - as suggested by their name - imitate well known tools in Pediatrics, the developmental
milestones, to aid in the evaluation of trainees and the training program. Developmental milestones
indicate the normal age by which children are expected to reach certain developmental stages. Simi-
lar to a child, trainees are not expected to have achieved all the milestones expected from a “fully-de-
veloped’, trained expert, but are expected to add these skills, behaviors, knowledge, and attributes to
their repertoire over time during their training and beyond through life-long learning.

In the context of residencies and fellowships, milestones refer to points along a continuum of a
competency or sub-competency from novice to expert that characterize expectations for learners at
various stages of developing expertise in that competency [5]. For example, a milestone for Clinical
Informatics could be the level of performance of a fellow on an ACGME sub-competency in Inter-
personal Communication Skills: “Communicate effectively with patients, families, other health pro-
fessionals (interprofessional team members), health related agencies and the public, as appropriate,
across a broad range of socioeconomic and cultural backgrounds.” Fellows are expected to progress
in the complexity and difficulty of the skills and behaviors over time.

Milestone Grids

Milestone grids provide specific behavioral descriptors which allow evaluators to specify more pre-
cisely where that learner is on the continuum of capability for a competency or set of sub-competen-
cies. Taken together, the milestone grids should be collectively exhaustive in that each required sub-
competency is uniquely mapped to one milestone grid and each milestone grid is mapped to at least
one sub-competency. If these two conditions are met, the union of all milestone grids will cover all of
the sub-competencies.
For milestone grids to be practical and useful for resident / fellow assessments, each individual
milestone grid must exhibit “horizontal coherence” by meeting the following criteria:
o The behavioral descriptors for the level of competency increases from novice to master from left
to right and incorporates all competencies represented by that grid.
o Specific behaviors are described which demonstrate level of capability for all competencies
mapped to the grid.

The ACGME further elaborates on the purpose and use of milestones:

ACGME posts reporting Milestones “that each program must use to judge the developmental
progress of its residents/fellows twice per year, and on which each program must submit reports to
the ACGME’s Accreditation Data System.

The reporting Milestones are designed to guide a synthetic judgment of progress roughly twice a
year. Utilizing language from the Milestones may be helpful as part of a mapping exercise to deter-
mine what competencies are best covered in specific rotation and curricular experiences. The
reporting Milestones can also be used for self-assessment by a resident/fellow and in creating indi-
vidual learning plans. Residents and fellows should use the Milestones for self-assessment with input
and feedback from a faculty advisor, mentor, or program director [7].

While programs are required to report milestone data twice a year, there is no requirement that
milestone grids be used as assessment instruments. While this permits great flexibility for individual
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programs to create their own assessment instruments, the variability of approaches raises concerns
about comparability of assessment data within and among programs.

Direct mapping of competencies to milestone grids offers some advantages (»Table 1) however

this remains problematic since milestones were often not written with a view toward such a mapping
and the diversity of existing assessment approaches make a migration toward mapped milestones
difficult. These mapped and unmapped approaches are displayed in »>Figure 1.
As a new subspecialty with a small number of accredited programs, Clinical Informatics may have a
much easier time adopting a mapped assessment strategy. However milestones assessments alone
cannot fully capture the performance of fellows. It is therefore important for faculty to base their rat-
ings on direct observation and for programs to include other “portfolio” elements particularly with
regard to work on longitudinal projects as this is an important requirement of Clinical Informatics
Fellowship programs.

Creating Clinical Informatics Milestones Grids

Individual CI programs can be accredited by any of nine participating ACGME Residency Review
Committees (Anesthesiology, Diagnostic Radiology, Emergency Medicine, Family Medicine, Inter-
nal Medicine, Medical Genetics, Pathology, Pediatrics, or Preventive Medicine). Starting in 2018,
only fellows who graduated from an ACGME accredited fellowship will be eligible to sit for the
Clinical informatics Board Examination administered by the American Board of Preventive Medi-
cine (ABPM) [8]. In order to graduate successfully, the performance of trainees has to be measured
during their time in training and as a result a need was identified to create the Clinical Informatics
Milestones in 2014.

The ACGME created a working group of experts in education in Clinical Informatics, who was
advised by a group of educational experts, who had been involved in Milestone creation for other
specialties. These expert groups joined for a daylong meeting in Chicago to propose the initial Clini-
cal Informatics Milestones. The work of the group was focused along the six ACGME core compe-
tencies with the goal to provide Milestones for each of the core competencies. At the same time, at-
tention was paid to achieve goals for trainees, programs, and the accreditation process (»Table 2).
The milestones developed by this ACGME committee will be the standard for all CI fellowship pro-
grams without reference to their primary sponsor at the institutional level and each of the nine
RRCs which provide program accreditation will use this common set of milestones in its review pro-
cess.

To align the ACGME six core competencies, the existing program requirements for fellowships in
Clinical Informatics were used to identify suitable requirements that aligned with the core compe-
tencies (P> Table 3) [9]. Of importance to note is the fact that not all program requirements were util-
ized, but certain requirements were highlighted not only for their reflection of core competencies
but because of their suitability for measurement in trainees. The final work product of the group was
published on the ACGME web site [10].

The Clinical Informatics Milestones developed by ACGME do not cover all the content outlined
in the Core Content outlines for the Clinical Informatics subspecialty [11], nor do they address the
complete training requirements outlined in the program requirements [5]. It will be left to the pro-
gram directors in the new subspecialty to expand and to enhance the ACGME Milestones to achieve
an even better definition of the requirements for trainees and expectations for training programs.

During the summer of 2014 as the Clinical Informatics fellowship program at the University of
Arizona (UA) composed the ACGME accreditation application for a Clinical Informatics Fellow-
ship, the Clinical Informatics Milestone Project had not yet completed its work on the creation of
Clinical Informatics Milestones. Since UA’s CI fellow assessment processes were built around mile-
stone assessments, UA created its own “local milestones” with the notion that these would be re-
placed by the Clinical Informatics Milestone Project versions when they were available

The creation of local milestones began with a careful review of the 59 program sub-competencies
specified in the ACGME Clinical Informatics Fellowship Program Requirements [6]. To avoid creat-
ing a milestone grid for each clinical informatics sub-competency, within the six major ACGME
competency sections similar sub-competencies were grouped into ‘clusters’ yielding a total of 18
milestone grids which met the criteria described above. Namely,
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1. each sub-competency specified in the Clinical Informatics Fellowship Program Requirements is
mapped 1:1 to only one milestone grid and
2. each milestone grid is mapped to one or more sub-competencies.

> Table 6 depicts a milestone grid which can be used to assess five of the sub-competencies of the
ACGME “Interpersonal Communication Skills” competency. Since UA applied to the Internal
Medicine (IM) RRC for accreditation, whenever possible grids were matched to a specific IM Sub-
specialty Milestone grid. In those instances where no IM Subspecialty Milestone grid matched a
cluster, a grid was created de novo (P>Table 5). As an additional ‘calibration check, Family Practice
and Pediatric national milestones were also reviewed but did not offer significant content beyond
the Internal Medicine milestones. It is important to note that the final Clinical Informatics grids are
designed specifically for the Clinical Informatics subspecialty and as such can be used regardless of
what specialty RRC provides program accreditation for an individual program. Each grid incorpor-
ates detailed descriptions of what behaviors should be observed for that specific sub-competency
‘cluster’ from novice to expert.
For a full listing of these local milestones, see P> supplementary online material.

Using Clinical Informatics Milestone at the Program Level

A properly composed set of Milestone Grids is essential for the assessment of learners in each of the
following areas:

Fellow Self-Assessment

The CI Fellowship Program Requirements specify that one of the core responsibilities of the CI Fel-
lowship Program Director is to “ensure that each fellow’s individualized learning plan includes
documentation of Milestone evaluation (page 7)” [6]. These requirements further state that “Each
fellow must have an individualized learning plan that allows him or her to demonstrate proficiency
in all required competencies within the specified length of the educational program (page 17)” [6].
Using milestone grids, collaborative authoring of an individualized learning plan (ILP) for each
fellow can be done simply and effectively. Upon matriculation into the fellowship, each fellow com-
pletes a self-assessment utilizing all 18 grids which forms the basis for the creation of their individ-
ualized learning plan. Each fellow then completes an ILP worksheet by addressing the questions de-
picted in »-Table 6 which is then reviewed, discussed, and finalized with the Program Director.

Assessment of Fellows on Rotations

Each rotation must have clearly stated learning objectives that ideally are derived directly from the
CI Fellowship sub-competencies ensuring that each sub-competency is assigned to at least one ro-
tation (or other training element, such as didactic conferences) and that each rotation has one or
more sub-competency assigned to it.

Using the above information, a complete list of all learning objectives for rotations can be pro-
duced. The assessment of a fellow on a rotation is composed of the union of milestone grids which
are mapped to the learning objectives for that rotation (since each learning objective is mapped to a
single specific milestone grid). This can be augmented by additional questions regarding strengths,
weaknesses, etc. based on unique features of the training program and culture of the sponsoring in-
stitution. Implementation of this methodology is quite simple within most graduate medical edu-
cation curricular systems which are engineered to convey milestone assessments in this fashion to
those responsible for evaluating fellows.

The ACGME notes that “It is imperative that programs remember that the Milestones are not in-
clusive of the broader curriculum, and limiting assessments to the Milestones could leave many
topics without proper and essential assessment and evaluation” [7]. Milestones thus can serve as one
element of a portfolio of assessments including project reports, reflective writing assignments, con-
ference presentation evaluations, performance in didactic and/or online instruction, etc.
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Semi-Annual and Summative Reviews of Fellows

A core requirement of the CI Fellowship Program Requirements mandates that the faculty Clinical
Competency Committee (CCC) “review all resident evaluations semi-annually and prepare and as-
sure the reporting of Milestones evaluations of each resident semi-annually to ACGME (page 18)”
[6].

Prior to each semi-annual review, each fellow repeats the self-assessment for all milestone grids.
All milestone grid assessments received from assessors across all rotations / activities during the as-
sessment period are summarized using a simple average and standard deviation for each milestone
grid across all assessments received. The CCC reviews all information and issues a final rating for
each grid. During subsequent individual meetings with each fellow, the matriculation, prior semi-
annual, and current ratings provide a detailed snapshot of progress and the ILP can be revised ac-
cordingly.

Additionally core requirements include that “the program director must provide a summative
evaluation” and “the specialty-specific milestones must be used as one of the tools to ensure fellows
are able to practice core professional activities without supervision upon completion of the program
(page 19)” [6]. The final CCC ratings for each grid milestone grid assigned during each of the four
semi-annual reviews are depicted on the semi-annual evaluation, which reflects the competency rat-
ings (including trajectory and velocity) for each milestone grid.

Analysis of National Clinical Informatics Milestone Grids

As noted above, in October of 2014, the Clinical Informatics Milestone Project released a set of
national milestones for Clinical Informatics. To maintain our mapped strategy, a mapping from the
Clinical Informatics Fellowship sub-competencies to the newly published national milestones was
required, but we discovered quickly that this mapping was problematic:

1. For many CI program sub-competencies, the mapping was difficult and ambiguous. For example
our initial mapping by two of the authors (a CI Fellowship Program Director (HS) and a former
Executive Director of the American Board of Emergency Medicine (BM) familiar with Clinical
Informatics) were substantially different with agreement on only 41% of the sub-competency to
milestone grid assignments mappings.

2. Some sub-competencies did not appear to relate to any of the available grids.

3. Many CI program sub-competencies did not map easily onto a specific milestone grid. Some
mapped most clearly to a milestone grid in an ACGME competency category other than that of
the sub-competency (42% for HS and 63% for BM). For example, both authors mapped the Pa-
tient Care sub-competency “Demonstrate skill in fundamental programming, database design,
and user interface design” to the national milestone grid for Medical Knowledge (MK1: Clinical
Informatics Fundamentals and Programming) reflecting either inherent ambiguity or a potential
incorrect categorization of the national milestone.

Discussion

Milestones are a tool to measure and/or report fellow and fellowship performance. The utility of
milestone grids in individual programs beyond simple reporting is directly related to the ability to
provide a clear and unambiguous map from the sub-competencies to the milestone grids. Fur-
thermore, the lack of a clear map will significantly impair the ability to provide meaningful data
across programs, since each program would be likely to have substantially different maps.

In many clinical specialties and particularly in those with multiple subspecialties, the milestone
grids are intentionally written in broad, ambiguous terms to allow for variability across multiple pro-
gram settings and subspecialties (unmapped approach). However, Clinical Informatics has far less
variability across programs and thus could easily utilize a more tightly defined set of milestones with
a clear mapping to sub-competencies (mapped approach) while allowing for variability in how those
sub-competencies are taught across programs. The small number of currently accredited programs
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allows a window of opportunity to revise the milestone to more accurately map the expected out-
comes.

The question facing us is whether CI Fellowships should use a ‘mapped’ or ‘unmapped’ strategy.
CI Fellowships are in the unique position of having time to make such a choice. All of the other
existing specialties may evolve over time to a mapped strategy. The ACGME milestones will evolve
over time with use and experience and raising this question now is a timely step in the evolution of
the new specialty of Clinical Informatics.

Our recommendation is for the Clinical Informatics Program Directors to define and adopt a
mapped strategy and enter into conversations with the ACGME to implement this approach.
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Clinical Relevance Statement

The implication of this paper is to provide specific suggestions for improvement of Clinical In-
formatics Fellowship assessment processes and tools at the local and national level. These improve-
ments would foster a greater accuracy and consistency of assessment data which in turn would
serve to inform improvements in Clinical Informatics Fellowship requirements and fellow assess-
ment tools.
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Fig. 1 Comparison of “unmapped” and “mapped” approaches.

A "Unmapped” Assessment (i.e., sub-competencies not directly tied to specific assessment tools)

B “Mapped” Assessment (i.e., each sub-competency mapped directly to a specific Milestone grid)bis
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Table 1

Pros

Cons

Table 2

Trainees

Training
Programs

Accreditation

process
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Applied Clinical Informatics

Pros and Cons of Unmapped versus Mapped Milestones

Unmapped Milestones

o Allows programs great flexibility in creating as-
sessment methods

o There is no requirement for milestones to be di-
rectly mapped to sub-competencies

o No direct link between required competencies
and learner assessment

o Imposing a mapped approach would be very diffi-
cult to implement given the large number of
training programs,

o Allows great variability in how the Clinical Com-
petency Committee assigns competency ratings
to residents / fellows within and across programs

o Difficult to compile meaningful national statistics
and comparisons

Mapped Milestones

o Forms a tight link between sub-competencies,
learning experiences, and learner assessment

o Facilitates use of milestones for individualized
learning plans

» Standardizes assessment instruments for semi-
annual assessments and summative assess-
ments across programs while leaving flexibility
for inclusion of other local ‘portfolio’ elements

o Requires more "up front’ collaboration among
programs to implement

o Must have a clear and unambiguous mapping
from sub-competencies to milestone grids

Intended effect of Milestones on trainees, training programs, and the accreditation process

Outline and make transparent performance expectations

Enhance the ability to perform self-assessment

Improve self-directed learning

Improve feedback by trainees for programs to facilitate educational experiences directed

towards achieving milestones

gram to aid the competency committee

Provide a detailed description of expectations for trainees based on their length in the pro-

Encourage improved assessment processes (Example: Develop surveys for supervising phys-

ician to include milestones)

Create triggers to identify underperforming trainees

Aid in the development of new learning opportunities and training settings

Improve curricula

Creation and publication of performance measures for training programs

Increase transparency and accountability of training programs

Use in the determination for site visit frequency

uer 2016
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Table 3 Areas of Clinical Informatics competency, skill, and attributes in relationship to the six ACGME core compe-

tencies

Patient Care

Medical Knowledge

Systems-based Practice

Practice-based Learning
and Improvement

Professionalism

Interpersonal and Com-
munication Skills

© Schattauer 2016

Technology Assessment

Clinical Decision Support Systems

Impact of Clinical Informatics on Patient Care

Project Management

Information System Lifecycle

Assessing User Needs

Clinical Informatics Fundamentals and Programming
Leadership and Change Management

Patient Safety and Unintended Consequences
Resource Utilization

Workflow and Data Warehouse/Repository
Recognition of Errors and Discrepancies

Scholarly Activity

Demonstrates honesty, integrity, and ethical behavior
Demonstrates responsibility and follow-through on tasks
Gives and receives feedback

Demonstrates responsiveness and sensitivity to individuals’ distinct character-
istics and needs

Understands and practices information security and privacy
Effective Communications with Interprofessional Teams

Communication with Patients and Families

H. Sliverman, C. Lehmann, B. Munger: Milestones: Critical Elements in Clinical In-
formatics Fellowship Programs



188

([

| Informati

inica

Applied CI

=

State of the Art/Best Practice Pape

‘sjeuoissajoid yyjeay pue suepisAyd Jayio o} 9|01 dAIRRINSUOD B Ul 1Y (1) (P'S' VAl °S

‘dnoib jeuoissajoud Jay10 Jo Wies} a1ed Y[eay e o Japes) o JSquis e Se A[dAIRS YoM (€)' (P'S VAl '

'SUBPIUI pue ‘siojelisiujwpe ‘sjeuolssajoid || Buowe uosiel| e se aAIas 0} Aljige sy} a1essuowap Isnuw smojia4 () (7) (P'S VAl '€
‘sapuabe pajejal yyeay pue sjeuoissajoid yijeay Jayo ‘suepishyd yum Ajanidagye aredunwwod (z) (P's VAl T

‘SpunoJbdeq |einynd pue d1wou030120s Jo abuel peoiq e ssode ‘dierdosdde se D1gnd ay3 pue ‘saijiwey ‘spusned yym AlAdaYe sxedunwwo) (1) (PS VAl L
:(syuswalinbay weiboid 01 32uaIBRI YIM) PaIdA0) sapUdIadWwod-gns sonewoju) [eatul)d

suep
suep|uI pue ‘siojel}  -luip pue ‘siojelsjuiwpe spunoib
-siujwpe ‘sjeuoissajoud || ‘sjeuoissajoud || ‘saljiwe)  -daeq [BUOISS40.d JUBIBHIP
‘saljiwey ‘spusied yum sdiys ‘syusned Huowe uosiel| 4o suosiad yym uonedunw SuepIuI| pue ‘siojesisiuiw
-uofeal aAIAYa Jo Juswdo e se APAIRdaYS pue Apusp -wod u abebus 0} due  -pe ‘syusned buowe uosiel| e se
-[2ASp pue uonedUNWWod  -uadapul uonduny 01 B|qy  -1sIsse 10 aduepinb saiinbay  BuiAIBS USYM SIBUI0 0] SUOESISA
BAIBYD YUM SIBYIO SISISSY spunoJbpeq [euols suepuIp  -uod snonbiguie 1o JNdIYIP S13ja(
spunoibdpeq  -59j0id JUBIIYIP JO SUOS U ‘SI0}RIISIUIWPE ‘S|euols |ngssadns shemje Jou
|euoissajoid as1aAIp Jo suos  -1ad Buipnpul ‘siaquisw  -sajoud ]| ‘saljiwey ‘siusned  SIIng SIQUISW Wea) pue SIaAID sjeuoissajoud yieay
-13d yum sdiysuonejal sAn  wes) pue sisAibaied ‘spusly  Buowe uosiel| e se Buines  -aied ‘syusiied yum sdiysuone@s  Jayo Jo sianlbaled ‘syusiy
-23}43 SaYsi|gelss pue uoied  -ed yym sdiysuoneas Al Jo spadse Jayjo Jo suones  dnnadessyl dojaasp o3 sidweny -ed yum sdiysuoneal
-lunwwod [euolssajoidivul  -daya saysijgeIss ApPIng  -I9Auod snonbiquie Jo 3jnd s9ua  anidnpoiduou ul sabebug
pue |eIn}|nd-Sss0.d S|9POIA suopesianuod 1afoud  -iyyIp ul suoissnasip buiey  -19gaid 3121j0s Aj9Ande Jou saop  Buiyew-uoispap paleys
suonenys buibuajieyd 1o ased usied xajdwod  -|jidey ddue)SIsSe salinbay  Ing ‘way} Aq palayo usym sadud Ul SIaquIBW Wes} 10
pue auinol yloq ui sdiys  ul bupjew-uoisiap paleys SUOI1eSIBAUOD paled  -i9yaid Jaquisw wes) pue siusn  usned abebus Jou saoq
-uonzejas dnadelay} Jo Jusw ul sduassyald Jaqwaw  -1idwodun ui Bupjew-uois -ed syadsas pue suejd 1afoid a1ed jo ue|d Joj SdUBID
-dojansp pue uonedunw wes} Jo/pue jusiied -123p PaJeys Ul SIAQUISW IO 31ed JO SUOISSNISIP Ul siaquiaw -jaud pue indul Joy wes) Jo
-W0J 911D S|pou 3|0y  sarelodiodul pue saiuap]  wea) pue syuaned sabebu3 wes) pue sjuaned ssbebug  jusned 3ynsuod Jou ss0Q
d|qessassy
G [9A9] v 19A91 € [9no1] C [9n91 1 [9A97 J9A JION

sapualadwod-gns weibold solewopu] [edtul]) d1ads anly Bulianod s|jiNs uonediunwiwo?) [euosiadisiul jo LHusiadwod JNDIY Y1 Joj pub auoissjiw sjdwes ajqel

H. Sliverman, C. Lehmann, B. Munger: Milestones: Critical Elements in Clinical In-

© Schattauer 2016

formatics Fellowship Programs



State of the Art/Best Practice Pape

=

189

Applied Clinical Informatics

Table 5 Listing of Milestone Grids Mapped to the Clinical Informatics Program Sub-competencies

Competency

Interpersonal
and Communi-
cation Skills

Medical Know-
ledge

Practice-based
Learning and
Improvement

Patient Care
and Procedural
Skills

Professionalism

Systems-based
Practice

IM Grid*
IMICS 1

IMICS 2
IM MK 1

None

None

None

IM PBLI 1
IM PBLI 2
IM PBLI 3
IMPC1

IM PC 2

IMPC3

IMPC4

None

IM PROF 1

IM PROF 3
IM SBP1

IM SBP2
IM SBP3

Cl Grid**
ICSCI1

ICS Cl 2
MK CI 1
MK Cl 2

MK CI 3

MK Cl 4
PBLI CI 1
PBLI CI 2
PBLI CI 3
PCCI1

PCCl2

PCClI3

PCCl4

PRO CI 1

PRO CI 3

SBP CI'1

SBP Cl 2
SBP ClI 3

Grid Title

Communicate effectively with patients, families, other health pro-
fessionals (interprofessional team members), health related agen-
cies and the public, as appropriate, across a broad range of so-
cioeconomic and cultural backgrounds.

Appropriate utilization and completion of health records.
Possesses clinical informatics knowledge.

Knowledge and application of health care environment, informa-
tion systems management skills and leadership skills.

Impact of information systems and processes on decision making,
risk management, safety and quality.

Clinical information systems impact, adoption and improvement.
Monitors practice with a goal for improvement.

Learns and improves via performance audit.

Learns and improves at the point of care.

Gather and synthesize essential and accurate information to de-
fine clinical informatics problem(s).

Develop and achieve comprehensive management plan for clinical
informatics problem(s).

Manage clinical informatics systems and processes with progress-
ive responsibility and independence.

Skill in the fundamentals of clinical informatics projects, processes
and implementations.

Is sensitive to the impact of information systems on the individu-
al, systems, organizations, and society at-large.

Responds to unique characteristics and needs of each patient or
system user.

Work effectively within an interprofessional team (e.g., with
peers, consultants, nursing, ancillary professionals, and other sup-
port personnel).

Recognizes system error and advocates for system improvement.

Identifies forces that impact the cost of health care, and advo-
cates for and practices cost-effective care.

* IM Grid = Internal Medicine Subspecialty Grid which Clinical Informatics Grid was based. In those instances
where an appropriate grid was not available from the Internal Medicine Subspecialty Grids, “None” is indicated.
** Cl Grid = Clinical Informatics Grid designation

Table 6

Individualized Learning Plan Worksheet Questions

1. What are your long term “SMART" career goals (these should ideally be specific, measureable, achievable,
realistic, time bound)?
2. What learning activities and projects will help you reach your career goals?
3. What obstacles or challenges do you foresee?
4. What additional steps will you take to formalize your career plans?
5. Who can help you achieve your career goals?
6. Please review your milestone self-assessment (attached) and determine:
a.Which competencies (milestone) do you need to focus on for improvement?
b.For each identified competency you wish to improve, what steps will you take to improved?
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