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ABSTRACT

Pediatric pulmonology fellowship training programs are required by the Accreditation
Council for Graduate Medical Education to report Pediatric Subspecialty Milestones
biannually to track fellow progress. However, several issues, such as lack of subspecialty-
specific context and ambiguous language, have raised concerns about their validity and
applicability to use for fellow assessment and curriculum development. In this Perspective,
we briefly share the process of the Pediatric Pulmonology Milestones 2.0 Work Group in
creating new specialty-specific Milestones and tailoring information on the Harmonized
Milestones to pediatric pulmonologists, with the goal of improving the Milestones’ utility
for stakeholders, including pulmonology fellows, faculty, program directors, and accredit-
ing bodies. In addition, we created a supplemental guide to better link the Milestones to
pulmonary-specific scenarios to create a shared mental model between stakeholders and
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remove a potential detriment to validity. Through the process, a number of guiding prin-
ciples were clarified, including: 1) every Milestone should be able to be assessed indepen-
dently, without overlap with other Milestones; 2) there should be clear developmental
progression from one Milestone to the next; 3) Milestones should be based on the unique
skills expected of pediatric pulmonologists; and 4) health equity should be a core compo-
nent to highlight as a top priority to all stakeholders. In this Perspective, we describe
these principles that guided formulation of the Pediatric Pulmonary Milestones to help
familiarize the pediatric pulmonary community with the new Milestones. In addition, we
share lessons learned and challenges in our process to inform other specialties that may
soon participate in this process.
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INTRODUCTION

The Accreditation Council for Graduate
Medical Education (ACGME) Milestones
provide a well-established foundation for
trainee assessment in pediatric subspecialty
fellowship programs, including pediatric
pulmonology (1, 2). Although Milestone
scales are the same for all subspecialties
to improve generalizability, this leads to
an assessment system that lacks specificity
for the role of the pediatric subspecialty
fellow (3, 4). Evaluation of subspecialty-
specific medical knowledge and patient
care aspects were noticeably absent,
including performance of bronchoscopy,
application of physiology, and interpreta-
tion of pulmonary function testing.

Such gaps in assessment made the
Pediatric Subspecialty Milestones difficult
to generalize and implement. In addition,
the language of the Milestones could be
somewhat loquacious, lacking clarity and
differentiation or being too complex,
with multiple skills assessed within a
single Milestone, resulting in difficulty in
assigning fellows a specific level within
each subcompetency (3, 5, 6).
Furthermore, methodologies used to
demonstrate fellow developmental

progression were inconsistent across
Milestones (7).

In this Perspective, we briefly describe
the process of creating new Milestones,
including a description of the principles
that guided formulation of the Pediatric
Pulmonary Milestones, to help familiarize
the pediatric pulmonary community. In
addition, we share lessons learned and
challenges in our process to inform other
specialties that may soon participate in
this process.

COMMITTEE PROCESS
AND TIMELINE

To tailor Milestones specifically to
pediatric pulmonary fellows, The Pediatric
Pulmonology Milestones 2.0 Work Group
was formed in January 2022 after a
call for nominations and for volunteers
from the ACGME and other pediatric
subspecialty organizations. The committee
included members with a range of
backgrounds and expertise and included
a pediatric pulmonary fellow, program
leaders, and medical education leaders
(Table 1). The process of the Work Group
is outlined in Figure 1. The group
was tasked with: 1) writing pediatric
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Table 1. Pediatric Pulmonology Milestones 2.0 Work Group members

Name
Role at Time of Group Formation, January

2022

Lara Bishay, M.D., M.P.H. Program Director, Clinical Assistant
Professor of Pediatrics, Children’s
Hospital Los Angeles, Keck School of
Medicine of Southern California, Los
Angeles, CA

Debra Boyer, M.D., M.H.P.E. DIO, Chief Medical Education Officer;
Professor, Pediatric Pulmonology;
Nationwide Children’s Hospital, The Ohio
State University School of Medicine,
Columbus, OH

Laura Chiel, M.D. Fellow, Pediatric Pulmonology, Boston
Children’s Hospital, Harvard Medical
School, Boston, MA

Melanie Sue Collins, M.D. Program Director, Pediatric Pulmonology;
Associate Clinical Professor, Pediatric
Pulmonology; Connecticut Children’s
Hospital, University of Connecticut School
of Medicine, Hartford, CT

Laura Edgar, Ed.D. Vice President, Milestones Development,
ACGME

B. Louise Giles M.D., F.R.C.P.C. Associate Professor, Pediatric Pulmonology,
Comer Children’s Hospital, University of
Chicago School of Medicine, Chicago, IL

Ida Haynes, M.S.H.C. Milestones Project Specialist, ACGME

Sydney McLean, M.H.A. Milestones Project Manager, ACGME

Hiren Muzumdar, M.D., M.B. B.S. Program Director, Pediatric Pulmonology,
Associate Professor of Pediatrics;
Children’s Hospital of Pittsburgh,
University of Pittsburgh School of
Medicine, Pittsburgh, PA

Jennifer Rama M.D., M.Ed. Associate Professor of Pediatrics; Program
Director, Pediatric Pulmonology, Texas
Children’s Hospital, Baylor College of
Medicine, Houston, TX

Erica Stevens, M.D., M.P.H. Associate Program Director, Assistant
Professor, Pediatric Pulmonology, Norton
Children’s Hospital, University of Louisville
School of Medicine, Louisville, KY

Pnina Weiss M.D., M.H.P.E. Professor of Pediatrics, Vice Chair for
Education, Yale New Haven Hospital;
Yale University School of Medicine, New
Haven, CT

Definition of abbreviation: ACGME=Accreditation Council for Graduate Medical Education.
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November—December 2021
• Call for volunteers for Pediatric Pulmonology 

Milestones 2.0 Work Group Membership

January 2022
• Work Group Created

February 2022
• All Pediatric subspecialty work groups convene for 

introductory presentation on the developmental model, 
how to write a milestone, and how to create a 
supplemental guide

March 2022
• Pediatric Pulmonology Milestones 2.0 Work Group Convenes for virtual 

meeting:
• Discussion of strategy regarding developing Pediatric Pulmonary 

Milestones—Combination of creating novel milestones and utilization 
of existing Milestones

• All Pediatric subspecialties will use Harmonized Pediatric Milestones 
(SBP, PBLI, PROF and ICS)

• Review of the Milestones subcompetencies

June 2022
•Work Group convenes for in-person meeting
•Language drafted for pediatric pulmonary specific 
Milestones (PC and MK)

•Supplemental guide examples drafted in small groups

June—August 2022
•Feedback between small groups on supplemental guide
•Examples provided and incorporated

October 2022
•Work Group Convenes for in-person meeting
•Milestones, examples, and supplemental guide reviewed in 
depth by work group

November—December 2022
•Final review of Milestones and Supplemental Guide for 
examples, intent, assessments and notes/abbreviations

February—March 2023
•Work Group addresses Public Comment

Figure 1. Pediatric Pulmonology Milestones 2.0 Work Group process. ICS= Interpersonal and Communication
Skills; MK=medical knowledge; PBLI = Practice-based Learning and Improvement; PC=patient care;
PROF=Professionalism; SBP=Systems-based Practice.
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pulmonary–specific Milestones; and 2)
developing a supplemental guide.
Supplemental guides are a new feature of
Milestones 2.0, in which subspecific
examples and scenarios are provided for
each Milestone, to aid in understanding
and application.

Initially, the Work Group was provided a
Milestones orientation by ACGME
leadership, which included the process of
writing Milestones and of composing a
supplemental guide. The group then
convened over a series of virtual and
in-person meetings to craft the new
Milestones and the supplemental guide.
In particular, the Work Group was tasked
with writing Medical Knowledge (MK)
and Patient Care (PC) Milestones. These
pulmonary-specific Milestones were writ-
ten by group consensus, after reviewing
both the Pediatrics 2.0 Milestones and the
Pulmonary Critical Care Milestones and
their respective supplemental guides.
We were encouraged to borrow and adapt
from existing Milestones developed by the
Pediatrics and the Pulmonary Critical
Care Milestones teams that would be
readily applicable to our specialty (1, 8, 9).
For the Milestones within the other
domains, including Interpersonal and
Communication Skills, Professionalism
(PROF), Practice-based Learning and
Improvement (PBLI), and Systems-based
Practice (SBP), we adopted the Pediatrics
version that was based on the “Harmo-
nized” Milestones. The Harmonized Mile-
stones were developed to be applicable to
all specialties (10). The Pediatric Mile-
stones 2.0 Work Group, the ACGME,
and stakeholders from key pediatric sub-
specialty groups decided that all Pediatric
Subspecialties would be required to keep
the Harmonized Milestones, as is, without
the ability of Pediatric Subspecialty Work
Groups to modify the language, with the

intent of improved uniformity of non-PC
and non-MK evaluation (10).

MILESTONES 2.0 PRODUCT

Our Work Group made significant
changes to the Pediatric Subspecialty
Milestones (1.0) in creating the Pediatric
Pulmonology Milestones (2.0). The
1.0 Milestones consisted of four PC
subcompetencies and one MK
subcompetency, whereas Milestones
(2.0) includes four PC and two MK
subcompetencies. The MK and PC
Milestones were tailored specifically to
evaluate the essential skills and knowledge
required within pediatric pulmonology,
including the creation of a novel
subcompetency, bronchoscopy.

For the remainder of the Milestones, the
Work Group adopted the Harmonized
Milestones and created examples relevant
to pediatric pulmonologists in the
supplemental guide. For example,
PROF3 focuses on
accountability/conscientiousness, with its
overall intent being “to take responsibility
for one’s own actions and the impact on
patients and other members of the health
care team.” This was made specific for
pediatric pulmonology in the supplemental
guide; for example, a trainee at level 5
“designs and implements a checklist for
residents to utilize in the discharge of
patients admitted with status asthmaticus
to ensure: patients receive asthma educa-
tion, medications are delivered to hospital
room, and follow-up is made for pulmo-
nary clinic prior to discharge.” Compari-
son and mapping of the revised (2.0) and
previous (1.0) Pediatrics Subspecialty Mile-
stones is published by the ACGME (data
supplement). We set out to ensure that
each Milestone was written clearly and
concisely to ease interpretation for users.
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GUIDING PRINCIPLES

Together, the Work Group articulated
and refined four key principles.

Every Milestone Should Be Able to Be
Assessed Independently, without
Overlap with Other Milestones

The Work Group sought to ensure that
each Milestone could stand alone (i.e., did
not require the assessment of multiple
competencies), was not redundant to other
Milestones, and was written in a clear
manner to simplify interpretation by end
users. For example, PC2 (“Make informed
diagnostic and therapeutic decisions that
result in optimal clinical judgment”) in
Milestones 1.0 addressed several clinical
components simultaneously, including
history taking, physical exam findings,
clinical reasoning, pathophysiology, overall
assessment, and diagnostic testing and
management. The compound nature of it
left evaluators unable to reliably evaluate
fellows at any given point in time, as
individual fellows may fall into different
levels for the various aspects included in
this single subcompetency. The objectives
of this single subcompetency were
subdivided into four subcompetencies,
PC1–3 and MK2 in Milestones 2.0 (data
supplement), allowing for simplified lan-
guage and separate evaluation of these
clinical entities. PC1 (Clinical Reasoning)
focuses on history taking and synthetiza-
tion of exam findings, together with clini-
cal facts to develop pulmonary differential
diagnoses, whereas PC3 (Diagnostic and
Management Plan) focuses on the ability
to create diagnostic and management
plans, with modification as necessary.
Elements of the original PC3 (Develop
and carry out management plans) were
replaced by PC3, as above, and an addi-
tional subcompetency, PC2 (Organize and
Prioritize Patient Care) was added. MK2
(Physiology and Pathophysiology) provides

evaluation of the physiologic and patho-
physiologic knowledge base as well as inte-
gration of these concepts into diagnosis
and management and was added because
this was believed to be a key area of com-
petency for a pediatric pulmonologist.

The Work Group approached Milestones
2.0 with an eye toward limiting
redundancy. For example, subcompetency
PC1 in the original Milestones (Provide
transfer of care that ensures seamless
transitions) was removed in Milestones
2.0, given that SBP4 (System Navigation
for Patient-centered Care—Transitions in
Care) contains the original elements in a
more concise manner that places an
emphasis on safety and more accurately
provides a target for graduation (level 4).
Additional verbiage was added to denote
the importance of transition to adult care.

There Is a Need for Clear
Developmental Progression from One
Milestone to the Next

The Work Group sought to ensure that
that each Milestone represents stepwise
stages of development to provide program
leadership a clear method to evaluate
fellows. For example, we removed the
Milestones 1.0 MK1 (Locate, appraise,
and assimilate evidence from scientific
studies related to their patients’ health
problems), as this subcompetency failed to
demonstrate a linear progression in fellow
development and lacked brevity. The 2.0
subcompetency PBLI1 (Evidence-based
and Informed Practice) embodies both
the appraisal and application of scientific
evidence. The Milestones MK 1.0
and Milestones 2.0 PBLI1 and its
accompanying supplemental guide are
available in Figure 2. Compared with
Milestones 1.0, this new Milestone has
better readability and sets out a more
typical pathway for advancement for an
individual fellow.
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Figure 2. (A) Comparison of Milestones 1.0: subcompetency Medical Knowledge 1, and Harmonized Milestones 2.0: subcompetency Practice-based Learning and
Improvement 1. Reprinted by permission from References 11 and 12. (B) Supplemental material as published by the Accreditation Council for Graduate Medical
Education: supplemental guide with pediatric pulmonary–specific examples. EBM=evidence-based medicine. Reprinted by permission from Reference 13.
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Figure 2. (Continued).
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Figure 2. (Continued).
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Milestones Should Be Based on the
Unique Skills Expected of Pediatric
Pulmonologists

The Work Group created two novel
subcompetencies to address important
procedural and interpretation skills
within pediatric pulmonary medicine
previously absent from Milestones 1.0.
PC4 (Bronchoscopy) focuses on
skills demonstrated by exemplary
bronchoscopists, including recognition of
indications, alternatives, ability to obtain
informed consent, mitigation of possible
risks, and physically performing the
procedure. MK1 (Diagnostic Evaluation)
assesses varying levels of competency in
interpretation of critical diagnostic testing,
including pulmonary function testing,
chest imaging, genetic testing, and
laboratory testing.

Health Equity Should Be a Core
Component of Our Assessment Systems

The Work Group ensured that health
equity was underscored in Milestones 2.0,
to reflect that this is a priority of our
subspecialty, particularly given specific
racial and/or ethnic populations are
disparately affected by pulmonary disease;
for example, asthma is more prevalent

and causes more morbidity in certain
racial and/or ethnic populations, espe-
cially when associated with lower socio-
economic status (14–16). In part, this was
accomplished through adopting the
Harmonized Milestones (e.g., SBP5 Popu-
lation and Community Health) and creat-
ing pulmonary-specific examples in the
supplemental guide. For example, SBP4
level 4 includes “Collaborates with social
worker in clinic to ensure that all patients
are screened for housing and food insecu-
rity, as well as ensuring access to med-
ications.” In addition, the Work Group
created health equity–focused examples
for the pulmonary-specific Milestones.
The example in the supplemental guide
for level 4 PC3 (Diagnostic and Manage-
ment Plan) is “Realizing a patient’s
mother is unable to read, labels the
patient’s asthma action plan in a way
the mother understands so she can
administer medications correctly, eliciting
teach-back to gauge understanding.”

LESSONS LEARNED/ONGOING
CHALLENGES

Although our Pediatric Pulmonology
Milestones 2.0 Work Group successfully

Figure 2. (Continued).
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created a new, unique set of Pediatric
Pulmonology Milestones, we found the
process challenging because of several
factors and recognize potential difficulties
with implementation. Our group obtained
and addressed commentary from our
colleagues via a public comment survey,
although with only eight survey responses,
this was unlikely a fair representation of
programs across the nation. In the United
States, there are currently 206 fellows
training in 57 ACGME-accredited pediat-
ric pulmonology fellowship programs (with
67.4% of fellowship positions filled in the
2022 National Resident Match [58 of 85
positions] and just over half of these pro-
grams matching in full) (17–19). The pub-
lic comment data highlighted that within
the Milestones, there tends to be a bias
toward assuming that fellows rotate on a
primary pulmonary service, whereas at
many hospitals, pulmonologists and fellows
primarily serve as consultants. Our group
members have differing experiences at
their respective programs of various sizes,
which served as both a benefit and chal-
lenge. This provided our group with dif-
fering perspectives to assess how our
Milestones could be implemented and
interpreted at both larger and smaller pro-
grams. However, it also led to some initial
disagreements in the wording of the subcom-
petencies and how broad or specific each
level should be. We thus learned that it is
important to leave enough ambiguity that
the verbiage is applicable in differing situa-
tions without being imprecise. However,
aligning with concerns of our colleagues on
the public comment survey, and although
we attempted to broaden the Milestones
to be implemented regardless of whether
fellows rotate on a primary pulmonary
service based on the public comment,
we recognize that some differences in imple-
mentation will likely exist between programs

of varying size and setting (academic vs.
community, small vs. large, etc.).

We also became aware that some group
members prioritized simplification by
combining or “lumping” subcompetencies,
whereas others preferred greater
granularity of the Milestones with
“splitting” of the subcompetencies, serving
as another obstacle to overcome. Our
Work Group strived to create concise but
comprehensive Milestones. The Work
Group is aware that with restructuring
there may be some confusion, as certain
Milestones were removed from the PC
and MK Milestones because components
of these subcompetencies were added to
the Harmonized Milestones, as previously
described. The implementation of the
novel Well-being subcompetency, PROF4,
will likely pose challenges to institutions as
well, as this is a new field, which has
not been previously assessed in many
pediatric pulmonary training programs.

The Work Group envisioned a Milestones
set that accurately reflects the
developmental trajectory of a Pediatric
Pulmonology fellow from novice to expert
levels in each of the subcompetencies.
With creation of the PC and MK
Milestones, we strove to depict a linear,
logical progression from one level to the
next. Level 4 is suggested as a goal for
graduating fellows, although not a
requirement, yet level 4 in multiple
SBP subcompetencies would likely be
unattainable by fellows and even attending
physicians. For example, SBP5 Population
and Community Health, level 4 states:
“Adapts practice to provide for the needs
of and reduce health disparities of a
specific population.” It is unlikely that an
individual fellow, or even an attending
physician, would be able to meaningfully
reduce health disparities of a specific
population given the limitation of
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resources. In addition, our colleagues, by
way of public comment, believe that level
5 seemed unrealistic for fellows to attain.
However, in line with other ACGME
Milestones, we intend for level 5 to be
aspirational and that many fellows will
continue to work toward this level beyond
fellowship, in line with principles of
lifelong learning.

It proved challenging to provide a linear
progression in all Milestones. Specifically,
providing examples in the Supplemental
Guide of differing levels of some of
the Harmonized Milestones was
not straightforward, given these
subcompetencies were not written by
the group. At times, the wording of the
subcompetency levels appeared nonlinear
in their progression. Unfortunately, we
were unable to modify this wording.

Finally, subspeciality-specific Milestones
may pose additional challenges in pediat-
ric subspeciality educational research,
given the lack of uniformity of MK
and PC Milestones across subspecialties.
Each subspecialty possesses its own
unique set of skills and, as such, each
Work Group developed distinctive MK
and PC subcompetencies. However, the
use of Harmonized SBP, PROF, PBLI,
and Interpersonal and Communication
Skills Milestones may facilitate study of
these specific developmental Milestones
across pediatric subspecialties.

GOALS OF MILESTONES 2.0/
FUTURE DIRECTIONS

Here we have described the process of the
Milestones 2.0 Work Group in developing
pediatric pulmonary-specific Milestones,
which were implemented in July 2023.
Through the work of multiple stake-
holders, we were able to clarify the priori-
ties in our field and ensure that our
assessment systems reflected those, includ-
ing incorporation of unique principles for
pediatric pulmonary subspecialists as well
as health equity. The Milestones were
designed to be used in conjunction with
the American Board of Pediatrics’ Entrus-
table Professional Activities, which will
become part of the decision-making pro-
cess for initial certification by 2028 (20).
A separate group, including several mem-
bers from the Pediatric Pulmonary Mile-
stones 2.0 Work Group, has been tasked
with mapping Pediatric Pulmonary Mile-
stones (2.0) to both the pulmonary and
common subspecialty Entrustable
Professional Activities. The ultimate goals
of such mapping include ensuring the
interrelationships of both assessment meth-
ods are studied thoroughly, connected sys-
tematically, and used both accurately and
efficiently.

Author disclosures are available with the
text of this article at www.atsjournals.org.
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