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Thesis Mentor: Dr. Roy Phitayakorn Christopher Jaeger, MD
The Pediatric Urology Fellowship Experience with the Surgical Ability Milestones
Abstract

Graduates of surgical training programs may not be prepared for independent practice.
Given significant patient safety concerns, pediatric urologists must understand the surgical
ability of its trainees prior to graduation as well as the programmatic factors that enable the
development of surgical skill proficiency during training.

The surgical ability of pediatric urology fellows training in North America between 2015-
2020 was studied by obtaining the ratings reported to the Accreditation Council for Graduate
Medical Education (ACGME) on the four Surgical Ability Milestones. The proportion of
fellows not meeting graduation targets on the Surgical Ability Milestones was compared to the
self-ratings on the Surgical Ability Milestones submitted by recently graduated fellows via a
survey. An explanatory, sequential mixed-methods study design was then used to determine the
programmatic factors that foster and prevent surgical skill development during fellowship
training. Surveys and semi-structured interviews targeting fellowship program directors and
recently graduated fellows generated qualitative data that was analyzed using a thematic analysis
approach.

Up to 17% of graduating pediatric urology fellows failed to meet the graduation targets in
each of the four Surgical Ability Milestones. Programs report that 26% of fellows did not meet
graduation targets in all four Surgical Ability Milestones. With a survey response rate of 33%,
recently graduated fellows self-reported that 43% did not meet graduation targets in at least one
Surgical Ability Milestone by the end of fellowship. Five distinct program factors were

determined to be essential for surgical skill development during fellowship including (1) learner-
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centered faculty instruction, (2) surgical skills practice with faculty coaching, (3) purposeful
practice variability, (4) tailored learning experiences, and (5) psychologically safe learning
environment. Various solutions to address competency gaps were categorized into 3 themes.
Pediatric urology fellowship graduates did not perceive themselves, nor were they
deemed by their training programs, to have universally met surgical ability graduation targets
prior to entering independent practice. Future efforts to improve surgical training in pediatric
urology can target the programmatic factors deemed to be essential for training by trialing the

solutions offered by its stakeholders.
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1.0 Introduction
1.1 Background and Rationale

Graduate medical education in the United States and Canada has been transitioning to a
competency-based medical education (CBME) framework in recent decades. CBME is an
outcomes-based approach to the design, assessment, and evaluation of medical education
programs, using an outline of competencies.! The Accreditation Council for Graduate Medical
Education (ACGME) began the implementation of CBME at the turn of the century with an
initiative called the Outcome Project, which defined six core competencies of the physician. The
ACGME later introduced the next accreditation system (NAS) in 2012 to better operationalize
these core competencies within individual specialties. The NAS emphasizes milestones that
monitor the progression of individual trainees within the original six core competencies.> These
milestones specifically outline the professional development for each trainee through a pathway
of performance levels, rooted in the Five-Stage Model of Adult Skill Acquisition conceptual
framework developed by Dreyfus.?

Following a directive from the NAS, the American Board of Urology and the ACGME
published the first version of the Pediatric Urology Milestones in July of 2015. This work led by
specialty experts represents the outcome measures used in the assessment of pediatric urology
fellows across 22 sub-competencies within the six core competency domains. Four of the 22
sub-competencies pertaining to surgical ability are labeled as genital reconstructive procedures,
open abdominal/ retroperitoneal procedures, endoscopic and percutaneous procedures, and
laparoscopic/robotic procedures (henceforth referred to as the “Surgical Ability Milestones”).
Performance levels are organized from Level 1 through Level 5. Level 1 corresponds to the

expected performance of an incoming fellow, Level 4 represents the graduation target for the
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fellowship, and Level 5 indicates performance beyond the scope of fellowship (Figure 1). The
graduation target for each Surgical Ability Milestone is roughly defined as the capacity to
perform routine surgical cases independently and moderately complex surgical cases under
supervision. Since the 2015 academic year, fellowship programs have used this assessment
rubric in the semi-annual review of fellow performance during the clinical year of training and
have reported these outcomes to the ACGME. Pediatric urology fellows complete a urology
residency program lasting at least five years prior to a multi-year fellowship that includes at least
12 months of clinical training. Required research training generally occurs before or after the
clinical training but some programs use a hybrid model in which the two components are offered
concurrently. Approximately twenty-eight accredited pediatric urology fellow slots are available
in North America each academic year. For context, around 330 urology resident graduate from

training in the United States each year.

Minimal expectations of incoming fellow

Advancing, but not yet performing at mid-fellowship level

Additional advancement in expertise

Substantially demonstrates expertise targeted for fellowship...
GRADUATION TARGET

D
D
n

1| Advanced beyond performance graduation target

Figure 1. Selection of a level implies that a fellow demonstrates the abilities in that level

as well as those in lower levels.*
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Milestones are an early attempt to introduce a longitudinal, developmental, and criterion-
referenced assessment rubric for residency and fellowship training.> The rollout of the first
iteration of the Milestones has been imperfect. Evidence suggests that programs note the
benefits of the Milestones but cite challenges relating to interpretation of the rubric, lack of
implementation guidance, and limited faculty development resources.® To address this issue, the
ACGME has installed a plan to review and revise the rubric over time applying continuous
quality improvement principles. Many specialties, including pediatric urology, have already
addressed areas of concern with the first iteration of the Milestones to develop the Milestones 2.0
rubrics.” Regardless of its imperfections, the Milestones framework represents a novel, powerful
tool that can provide longitudinal data on trainee outcomes on a national scale. This data can be
used for a number of applications centered on continuous improvement.

Concurrent with pediatric urology’s transition to a CBME framework, there is a growing
body of evidence indicating graduates of surgical training programs may not be universally
prepared for independent practice in the operating room.®° This evidence includes ratings from
faculty evaluators but also trainee self-assessment ratings that together cite unpreparedness for
independent practice. The incorporation of self-assessment is vitally important on this topic
given the emphasis on self-guidance in adult learning theory. Unfortunately, the accuracy of
self-assessment in surgical training varies but oftentimes overestimates actual performance. '’

This evidence indicating that graduates may not be always prepared for independent
practice extends to the specialty of pediatric urology. One study that predated the Milestones
indicates that pediatric urology training programs adequately prepare trainees to perform
procedures graduates “choose to do” in independent practice but that developing proficiency in

certain procedures such as hypospadias repair, laparoscopic/robotic cases, and bladder
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augmentation/Mitrofanoff cases was difficult.'!! A more recent survey study focusing on the
abilities of fellows in laparoscopic/robotic surgery reports that 43% of program directors rated
their fellows as below the graduation target on the Milestones by the conclusion of training.!?
This preliminary literature suggests a proportion of pediatric urology graduates may be
unprepared for independent practice in the operating room similar to reports from other surgical
specialties.

There is likely no single causative factor underlying performance shortcomings in
surgical training programs. Each surgical specialty faces extrinsic forces that could reasonably
affect trainee performance development. Pediatric urology faces unique challenges that could
lead to downstream effects on trainees. Foremost, the quantity and diversity of surgical
procedures performed by the pediatric urology community has declined over time. This
observation can be traced to a waning birth rate in the United States,'? diminishing surgical

1415 and increasing political pressure to restrict some genital surgery prior to the age

indications,
of assent,'¢ among other factors. Additionally, a recent study showed that one training
program’s clinical volume was 85% outpatient general pediatric urology cases and the minority
of cases covered complex reconstruction, minimally invasive surgery, and oncology.!” This
study’s findings highlight the potential difficulty of exposing fellows to all aspects of pediatric
urology with the case volumes present in training programs. There is no evidence of deleterious
competition for cases between urology residents and fellows in pediatric urology training
programs, but this effect is plausible with limited case volumes in the specialty. There is also the
possibility of declining trainee operative autonomy over time in pediatric urology training

programs likely extending from changes to the patient safety culture. The clinical landscape in

pediatric urology could provide context behind many observed gaps in educational outcomes.

13



These gaps imply that the educational value of each operation is now worth even more and must
be fully utilized by the fellows in training.

The multitude of challenges affecting the clinical landscape in pediatric urology signals a
need to comprehensively study surgical education outcomes in pediatric urology. Education
quality improvement efforts could then be specifically targeted to address any identified gaps in
the analysis. The advent of the Milestones as a part of an overarching CBME framework
provides a unique lens to investigate these specialty-defined outcomes across all training
programs. The Milestones also provide a means to measure changes in training over time
following implementation of program-level modifications.

The targeted outcomes outlined in the Pediatric Urology Milestones also may determine
the core programmatic factors that are needed to meet these desired outcomes by each training
program. There have been no published studies to date in the surgical education literature that
explicitly outline the essential curricular components that enable trainees to meet surgical ability
outcomes in a CBME framework. Therefore, the determination of essential programmatic
factors for meeting these graduation targets in surgical training programs operating under a
CBME assessment framework is novel. Insight into these core components of a surgical
curriculum could help training programs deliver and continually assess these essential aspects of
the curriculum in the future. These programmatic factors may also serve as a scaffold for
training programs and sub-specialties to improve surgical education outcomes.

Patients and society as a whole demand that the pediatric urology sub-specialty continues
to prepare its fellows to deliver high-quality surgical care. This study utilizes the Milestones
within the CBME framework to study educational outcomes for an entire population of pediatric

urology trainees. It also seeks to understand the curricular components for successful
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implementation of training and gather solutions that can begin addressing gaps in training
outcomes.
1.2 Theory Informing the Milestones Framework

Becoming a surgeon is complex and occurs over a prolonged period of time through a
developmental process that can be traced longitudinally. To model this developmental path for
learners in medicine, the Five-Stage Model of Adult Skill Acquisition conceptual framework
developed by Dreyfus® has been adapted for all GME trainees as part of the ACGME Outcome
Project.!®!” In this framework, the adult learner progresses through stages labeled novice,
advanced beginner, competence, proficiency, and expertise. This theory informed the
organization of the Pediatric Urology Milestones, with each stage of skill acquisition
corresponding to a level on the Milestones rubric. As previously stated, the graduation target for
all pediatric urology fellows on the Surgical Ability Milestones is Level 4, which links to the
proficiency stage on the Dreyfus framework. This project is entirely grounded on the Milestones

framework, which is informed by the Dreyfus conceptual model.

1.3 Project Purpose

The purpose of the project is to ensure high-quality patient care in pediatric urology. The
goals of the project are to study outcomes in surgical training, determine the core components of
a pediatric urology competency-based surgical training curriculum, and explore strategies for
improvement of surgical training in pediatric urology.
1.4 Project Impact

The review of training outcomes in pediatric urology may help contextualize the
challenges the specialty faces amidst its changing clinical landscape. Identified gaps in training

can serve as an impetus for implementation of quality improvement efforts across the specialty
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as well as other types of surgical training programs. The determination of the programmatic
factors that enable surgical skill development of trainees in a CBME framework will add to the
surgical education literature given its novelty and potential generalizability to other training
programs with similar expectations of graduating trainees. This study is the first to utilize
competency assessment metrics in the pediatric urology or general urology literature and could

spur future investigations from other researchers in the field.

1.5 Research Question
What are the pediatric urology fellows’ experiences with the Surgical Ability Milestones

from an individual and programmatic perspective?

1.6 Specific Aims
Aim #1: How have pediatric urology fellows performed on the Surgical Ability Milestones?

This aim comprehensively assesses performance of pediatric urology fellows on the
Surgical Ability Milestones from the perspective of the training program and former trainee.
The proportion of fellows who have not met graduation targets at the conclusion of the clinical
year of training as reported to the ACGME from 2015-2020 will be identified. The proportion
who did not meet graduation targets on programmatic assessments will be compared to the
proportion of recent fellow graduates from the same cohort who do not perceive themselves as
having met graduation targets prior to graduation from fellowship. Lastly, the proportion of
recent fellow graduates who perceive themselves as having had a surgical ability below
graduation targets at the end of fellowship is compared to the perceptions of surgical ability in
independent practice on each of the Surgical Ability Milestones.

It is hypothesized that a substantial proportion of fellows will not meet graduation targets

on Surgical Ability Milestones. This proportion is hypothesized to be no different between
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program ratings reported to the ACGME and graduate self-ratings. However, it is expected that
the proportion of self-ratings below graduation targets will be higher at the time of graduation
when compared to their skill self-ratings currently in practice.

Aim #2: What are the programmatic factors that enable fellows in meeting graduation targets
on the Surgical Ability Milestones?

This aim seeks to determine programmatic (i.e. curricular) factors that are essential for
the development of surgical skill proficiency from the perspective of the primary stakeholders
which are the fellowship program directors and recently graduated fellows. It is hypothesized
that these factors will include quantity of clinical exposure and opportunities for a high degree of
trainee autonomy.

Aim #3: What are quality improvement solutions that could better enable all fellows to meet
graduation targets on the Surgical Ability Milestones?

This aim compiles solutions that are offered by the primary stakeholders in pediatric
urology to address any gaps identified in the educational outcomes from Aim #1. These
solutions may or may not be related to the important program factors determined in Aim #2. It is
hypothesized that solutions will range from local efforts within training programs to national

efforts in specialty organizations and accrediting bodies.

2.0 Materials and Methods

An explanatory, sequential mixed-methods approach?® is being applied to address the
specific aims of the study (see Figure 2). The study utilizes milestone outcomes data historically
reported to the ACGME as well as survey and interview data collected from recently graduated
fellows and current program directors. The specific details of the methods are included in the

following sections.
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Quantitative Qualitative
Data Collection Follow up with Data Collection ——>( Interpretation
and Analysis and Analysis

Figure 2. Diagram depicting the flow of data collection and analysis in an explanatory,

sequential mixed-methods study design.?!

2.1 Study Populations

The study engages two distinct populations: recently graduated pediatric urology fellows
and current fellowship program directors. All former pediatric urology fellows who trained at
accredited ACGME fellowships following the implementation of the ACGME Milestones in the
2015 through the 2020 academic year (n=122) were eligible for inclusion in this study.
Additionally, fellowship program directors at an ACGME accredited fellowship in the 2021
academic year (n=27) are eligible. Contact information for these two study populations was
obtained from the Societies for Pediatric Urology Committee of Program Directors and the
American Urological Association membership directory.
2.2 Data collection

This study uses three different datasets encompassing quantitative and qualitative data

types. Details on the collection of each dataset are described below.

2.2.1 Milestones

ACGME accredited training programs, including all pediatric urology fellowships, are
obligated to report outcomes for each trainee on the Milestones rubric biannually to the
accrediting body. The data is collected, analyzed, and annually reported by specialty in
aggregate by the ACGME. This de-identified Milestone data can also be used for third-party

research purposes following a proposal application with revisions and signed data use agreement
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from the ACGME’s Senior Vice President of Milestone Development and Evaluation, Dr. Eric
Holmboe.

The primary researcher (CJ) submitted a proposal to the ACGME in the fall of 2021.
After proposal review and incorporation of minor revisions requested by the ACGME, a data use
agreement was signed on January 26, 2022 between both parties. All pediatric urology milestone
data was then securely sent to the research team for analysis. The dataset included all milestone
outcomes for each of the 22 sub-competencies, including the Surgical Ability Milestones. Of
note, the 2019 academic year outcomes data was intentionally withheld from the transfer per
ACGME policy that limits the use of data collected by the ACGME during the early stages of the
COVID-19 pandemic. This is due to a lack of data stemming from the temporary policy shift
allowing programs to optionally submit year-end Milestones data in the 2019 academic year.

The implications of this missing data are discussed further in the limitations.

The Surgical Ability Milestones fall under the Patient Care competency. The expectation
associated with Level 4 in the Surgical Ability Milestones is oftentimes described as the
“capacity to perform routine pediatric urologic surgical procedures independently and performs
moderately complex cases with supervision.” In addition to this coalescing expectation, each
Surgical Ability Milestone has additional behaviors expected for learners to be assigned a Level
4. The additional expectations as well as the list of cases included in the Surgical Ability

Milestones rubric are detailed in Table 1.
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Table 1. Graduation target (Level 4) expectations alongside cited types of cases fellows are
expected to have capacity to perform as an independent surgeon and under supervision.

Surgical Ability
Milestone
Genital
reconstructive
procedures

Open abdominal/
retroperitoneal
procedures

Endoscopic
procedures of the
upper and lower
urinary tract

Laparoscopic/
robotics
procedures

2.2.2 Surveys

Other Level 4.0 Achievement Expectations

(1) Plans, creates, and closes surgical wounds for
moderately complex urologic procedures

(2) Manipulates and repairs structures, with appropriate
instrument selection, for a majority of urologic procedures
(1) Plans, creates, and closes surgical wounds for
moderately complex pediatric urologic procedures

(2) Manipulates and repairs structures, with appropriate
instrument selection, for a majority of urologic procedures
(1) Performs moderately complex transurethral,
Ureteroscopic, and percutaneous procedures

(2) Judiciously selects endoscopic equipment to avoid
waste

(1) Recognizes and manages unforeseen events during
laparoscopic procedures

(2) Capably directs bedside assistant on robotic-assisted
cases

Routine cases as an
independent surgeon
(1) Inguinal orchiopexy
(2) Distal hypospadias
(3) Laparoscopic
varicocele repair

(1) Pyeloplasty <2y
(2) Megaureter repair
(3) Uretero-ureterostomy

(1) Ureteroscopy for UPJ
stone

(2) Transurethral resection
of posterior urethral valves
(3) Transurethral incision
of urethral stricture

(1) Orchiopexy

(2) Nephrectomy

Moderately complex
cases under supervision

(1) Proximal hypospadias
(2) Abdominal orchiopexy
(3) Microscopic varicocele
(4) corporal grafting for
chordee
(1) Ureterocele excision
(2) Augmentation
cystoplasty
(3) MACE
(4) Mitrofanoff
(1) PCNL for a partial
staghorn calculus
(2) Endoscopic of
catheterizable channel
(3) Endoscopic puncture of
ectopic ureterocele
(1) Pyeloplasty/
ureteroureterostomy
(2) Heminephrectomy
(3) Ureteral reimplantation

Two surveys targeting each of the study populations (one survey for pediatric urology

fellows and one survey for pediatric urology program directors) were developed according to

best practices for education research questionnaires.?? A literature review was performed prior to

interviews being conducted with multiple stakeholders from the ACGME and pediatric urology

to collect potential items for both instruments. Following synthesis of this information, survey

items were developed to address the overall research questions and specific aims of this study.

The drafted survey instruments underwent an expert validation review by two medical education

researchers (RP and KD). After multiple revisions, the instruments underwent cognitive

reviewing and pre-testing with four current pediatric urology fellows and one medical education

researcher (KD). Further revisions were made prior to publishing the electronic survey

(Qualtrics, Provo, UT) for later dissemination.

In terms of content, both surveys included items relating to demographics, perceptions of

performance on the Milestones, and program elements that potentially factor in meeting

graduation targets including the appraisal of case volume encountered within training programs.
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Program elements that could potentially impact surgical skill development were adapted from the
ACGME Resident/Fellow Survey Content Areas framework. This framework serves as the
outline of constructs used in the development of the ACGME instrument that evaluates each
training program’s compliance with the ACGME Common Program Requirements. The
ACGME Resident/Fellow Survey has been shown to be a reliable, valid, and useful tool for
evaluating training programs.>® Each construct within the framework was used to generate a list
of program factors that could feasibly impact surgical skill development in a pediatric urology
fellowship (see Figure 3). Respondents from both study populations were asked to rate the level
of importance each factor has on enabling fellows to meet or exceed graduation targets on a five-

point Likert scale.
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Program Factors

ACGME Resident/Fellow Survey Content Areas
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patient care
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in adverse
event
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concerns about
surgical training
without fear

Figure 3. Program factors that could feasibly impact surgical skills development, adapted from the ACGME Resident/Fellow

Survey Content Areas.?*
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The survey developed for recently graduated fellows also included items asking
respondents to rate their own perceived progression on the Surgical Ability Milestones at two
points in time: “at graduation from fellowship” and “today in independent practice.” Each
Surgical Ability Milestone was assessed with two prompts detailing the linked observable
behaviors attributed to a specific level on the original ACGME Milestones rubric. This
connection was utilized due to the multitude of behaviors that define each level on the first
version of the Milestones. Figure 4 illustrates how linked observable behaviors were used to
generate survey items for the genital reconstructive procedures sub-competency. Each survey
item only included levels in which it would be conceivable for a fellow to achieve by the end of
fellowship. Therefore, all Level 1 descriptions and many Level 2 descriptions were omitted if
they were deemed too basic for a graduating pediatric urology fellow by the primary researcher

(CJ).
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Genital Reconstructive Procedures — Patient Care 4

Level 1

Level 2

Level 3

Level 4

Level 5

Handles genital skin with
care

Closes incision without

undue tension on sutures

Opens, dissects and
closes common pediatric
urology wounds (e.g.,
performs dissection of
the inguinal canal and
identifies landmarks)

Independently performs
basic pediatric urological
dissections (e.g., can safely
dissect the processus
vaginalis off the vas and

vessels in a two-year-old)

Plans, creates, and closes
surgical wounds for routine
urologic procedures (e.g.,
inguinal orchidopexy,

distal hypospadias, laparoscopic

varicocele repair)

Plans, creates, and closes
surgical wounds for
moderately complex urologic
procedures

Plans, creates, and closes

surgical wounds for the most
complex urologic procedures

Manipulates, repairs, and
excises (as necessary) internal
structures with appropriate
instrument selection and
technique for routine urologic
procedures (e.g., correction of
skin chordee or hidden penis)

Manipulates and repairs
structures, with appropriate
instrument selection, for a
majority of urologic
procedures

Manipulates and repairs,
structures with appropriate
instrument selection, for the
most complex urologic

procedures

Demonstrates capacity to

Performs skin dissection of distal
hypospadias and identifies
neuroanatomical landmarks

Demonstrates capacity to
perform routine pediatric
urologic surgical procedures
independently, and
performs moderately
complex cases with
supervision (e.g., proximal

Demonstrates capacity to
perform routine pediatric
urologic surgical procedures

with supervision

hypospadias, abdominal
orchidopexy, microscopic
varicocele, corporal grafting

for chordee)

perform moderately
complex surgical procedures
independently, and
performs the most complex
cases with supervision (e.g.,
perineal hypospadias,
Feminizing genitoplasty,
epispadias repair,

exstrophy closure)

o OO O O

J

) O

J

J

Comments:

Not yet achieved Level 1 D

Figure 4. Linked behaviors detailed in the genital reconstructive procedures sub-competency.*

Behaviors highlighted in red were used to develop a single survey item, whereas, those

highlighted in green were used to a separate survey item.

Multiple factors were optimized according to best practices to maximize the response rate

for each survey.? For example, the length of each survey was restricted due to evidence

suggesting response is associated with shorter questionnaires. The electronic survey was tested

to ensure it was visible and easy to complete on various interfaces, such as a cell phone and

computer. A random drawing of a single iPad (Apple, Cupertino, CA) was installed with

regulatory approval to incentivize participation. There was considerable effort to clearly

establish that survey responses were anonymous, which theoretically limits the psychological

cost of participants. Lastly, multiple reminders were sent to eligible participants with a link to

the survey following the initial invitation, which is a practice shown to increase questionnaire
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response rates.>> Both study populations were sent email invitations to complete their unique
survey on November 30, 2021. The surveys were closed on January 14%, 2022. See Appendices
to view the survey instruments.
2.2.3 Semi-structured interviews

Semi-structured interviews were employed to generate qualitative data from participants
in both study populations. A criterion-based, purposeful sampling strategy was used to generate
a thorough qualitative dataset and to allow for the generalization of the conclusions of the
study.?® The main criterion was broad representation of fellowship programs according to its
AUA geographic section assignment. Recently graduated fellows were ascribed to their former
training program’s section, whereas program directors were assigned to the section of their
current training program at which they serve. This criterion was chosen due to the perception
that the clinical educational experience offered in training programs can feasibly vary by
geographic region. For example, it is known that circumcision rates can vary dramatically
depending on geographic region of the United States.?” This phenomenon seen with
circumcision likely extends to other pediatric urological conditions, such as bladder exstrophy,
spina bifida, and colorectal malformations. A secondary criteria used in the purposeful sampling
strategy was the legacy of the fellowship program and the graduation year of recent fellows
defined by the year the training program was founded.

Based on the survey results, two interview guides were developed for each study
population . This process followed a connecting procedure,?’ in which the quantitative data
analysis of both the Milestones and survey responses informed the development of the

qualitative research materials. Each guide included questions and probes targeting the research
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questions outlined in Aims #2 and #3. Preliminary interview guides were revised after pilot
interviews with a current pediatric urology program director and pediatric Urology fellow.

Interview subjects were initially selected from a list of survey respondents who indicated
interest in undergoing a follow-up interview. To effectively apply the purposeful sampling
strategy described above, some interview subjects who met eligibility requirements were
specifically asked to participate in an interview despite not having previously expressed interest
following the survey. Interviews were conducted by the primary researcher (CJ) using video
conferencing software (Zoom, San Jose, CA) between February and March of 2022. All
interviews were recorded as audio files that were later transcribed by a medical transcription
service (Hoffman Transcription, Boston, MA). Each transcript was then reviewed for quality in
part to ensure all personal and program identifiers were removed to preserve anonymity.
Additionally, transcripts were sent to interview subjects to allow for statement corrections prior
to analysis.
2.3 Data analysis

Each specific aim incorporates different data analyses to best address each research
question. All quantitative data was analyzed using STATA (College Station, TX) in consultation
with a biostatistician (AK). Dedoose™ (Hermosa Beach, CA) was used to facilitate qualitative
data management during the coding process. Further details on the data analysis are described
below by each research aim.
2.3.1 Aim #1 — Performance on the Surgical Ability Milestones

Surgical Ability Milestone ratings reported to the ACGME, self-ratings of recent fellow
graduates on the Surgical Ability Milestones, and overall perceptions of performance on the

Surgical Ability Milestones were analyzed in Aim #1. Multiple items on each survey assessed
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the relative perceptions around performance on the Surgical Ability Milestones. Descriptive
statistics were calculated for each of these items.

Program ratings on the Surgical Ability Milestones were reported on a scale of 1-9 to
account for the five distinct ability levels and four intermediary (1.5, 2.5, 3.5, and 4.5) levels
contained on the Milestones rubric. If multiple year-end ratings were discovered for an
individual trainee indicating a hybrid model or individualized learning plan, the last
chronological rating was used in the analysis. Descriptive statistics were performed for each
Surgical Ability Milestone. A rating > 7 was required for the fellow to be categorized as
meeting the graduation threshold. Based on the dichotomous coding, the proportion of fellows
not meeting graduation targets per surgical ability Milestone was calculated.

The self-ratings of recent fellow graduates on the Surgical Ability Milestones at the two
time points described above (see section 2.2.2) were collected from survey responses and
reported on a scale from 1-9 to match the Milestones rubric. Item non-response resulting in
missing data was managed with the multiple imputation by chained equations method to generate
a complete dataset.’® This method does not assume a normal distribution but instead uses a
separate conditional distribution for each imputed variable.?® The completed dataset was then
analyzed to generate descriptive statistics for each surgical ability Milestone. It was also
analyzed to calculate a proportion of respondents who did not perceive themselves to have had
met graduation targets at the end of fellowship and currently in practice. Given that each
Surgical Ability Milestone was assessed with two prompts on the survey, the lowest rating of the
two prompts was used in the dichotomous coding as having met or exceeded Level 4 on the

Milestones rubric.
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Several inference tests were performed to fully understand the performance of pediatric
urology fellows on the Surgical Ability Milestones. The proportion of fellows who did not meet
these graduation were compared to the proportion of former fellows who did not perceive
themselves to have met the same graduation targets using a Chi-squared t-test. Additionally, the
proportion who did not meet graduation targets and those who did not perceive themselves to
have met targets was compared over time using a Fischer’s exact test. Lastly, the perceptions of
recent graduates were compared at the two different time points assessed on the survey using a

Fischer’s exact test. An alpha level of < 0.05 defined statistical significance.

2.3.2 Aim #2 — Program Factors that Enable Fellows in Meeting Graduation Targets

Missing survey data was managed per the multiple imputation methodology applied in
Aim #1 to generate a complete dataset. Responses on the 5-point Likert scale of importance was
dichotomized for each of the 13 program factors that were adapted from the ACGME Survey
Content Areas. If a respondent perceived a factor to be “very important” or “fairly important,”
the response was coded as 1, suggesting high importance. Otherwise, the response was coded as
0, signifying low importance. The proportion of program directors who perceived each factor to
be of high importance was compared to the same proportion of recent graduates using a Fischer’s
exact test. Program factors receiving the top proportions of high importance ratings between the
two study populations were identified. These program factors informed the creation of the
interview guides, described in section 2.2.3 above.

An inductive, thematic analysis was conducted to analyze the qualitative data following a
commonly applied Six-Step framework.? Data analysis began after the first eight interviews and
ended once thematic saturation was reached after 14 interviews when no additional codes were

being found in the data. Two primary coders (CJ and LP) with qualitative methods training
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familiarized themselves with the data. The first two transcripts were analyzed to create a
preliminary code list. Preliminary codes were compared and discrepancies were reconciled by
the coders. A refined codebook was developed following immersive reading of the first give
interview transcripts representing a range of programs and both study populations. The
codebook consisting of 24 codes was entered into Dedoose™ and then applied to all 14
interviews. Three additional codes were identified in the coding process.

Following independent coding, coded excerpts were reviewed. The two coders discussed
recurring patterns in the data and clustered codes that when combined worked together to tell an
analytic story. Each theme was interpreted to be an essential program factor that meaningfully
enables fellows to develop surgical skill proficiency. The coders then independently reviewed

the coded data within each theme to ensure consistency and to isolate illustrative quotations.

2.3.3 Aim #3 — Solutions to Improve Performance on Surgical Ability Milestones

The analysis within this aim occurs as an extension of the inductive, thematic analysis
performed in Aim #2 as detailed above. A portion of each interview guide was devoted to
seeking solutions to the performance outcomes identified in Aim #1. Data analysis also began
after the first eight interviews and ended with thematic saturation after 14 interviews. The two
coders developed a separate codebook consisting of 13 codes for this aim using the same
approach as described in Aim #2. Two additional codes were added during the coding process.
After the independent coding process was complete, the two coders again discussed recurring
patterns to cluster codes and then merge the cluster codes into themes. Themes were defined as
categories of discrete solutions that could meaningfully improve performance of fellows on the

Surgical Ability Milestones.
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3.0 Results
3.1 Aim #1 — Performance on the Surgical Ability Milestones

3.1.1 Results from Final Program Ratings on the Surgical Ability Milestones

The final year-end ratings on the Surgical Ability Milestones included 27 training
programs and 109 fellows. The number of fellows rated in each academic year is shown in Table
2. There is a noted decline in the number of fellows in accredited programs during this period
from ranging from a high of 25 trainees in 2015 to a low of 18 trainees in the 2020 academic
year.

Table 2. Fellows Rated on Milestones by Academic Year (n=109)

Academic Year n (%)
2015 25 (23)
2016 23 (21)
2017 23 (21)
2018 20 (18)
2020 18 (17)

*2019 academic year omitted due to the limits on reporting at the height of the COVID-19 pandemic

The majority of fellows were rated as Level 4 or higher. However, a proportion of
fellows did not meet the graduation target in each of the Surgical Ability Milestones (Table 3).
Many of the fellows not meeting the target Level 4 were rated just below at Level 3.5. The

aggregate proportions of all fellows who did not reach Level 4 on their final program rating was
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17% in genital reconstructive procedures, 14% in open abdominal/ retroperitoneal procedures,
5% in endoscopic procedures, and 17% in laparoscopic/ robotic procedures. Twenty-eight (26%)
fellows since the 2015 academic year did not met at least one graduation target in the Surgical
Ability Milestones. There was no significant difference in the proportion of fellows failing to

meet graduation targets between academic years of training (p=0.71).

Table 3. Distribution of final program ratings on the Surgical Ability Milestones from
2015-2020 (n=109)

Genital Open Endoscopic Laparoscopic/
reconstructive abdominal/ procedures, robotic
procedures, retroperitoneal n (%) procedures,
n (%) procedures, n (%)
n (%)
Level 2 1(1) 1(1) 0 (0) 1(1)
Level 2.5 1 (1) 1 (1) 0 (0) 1 (1)
Level 3 5(5) 303) 2(2) 303)
Level 3.5 12 (11) 10 (9) 33) 13 (12)
Level 4 53 (49) 51 (47) 55 (50) 51 (47)
Level 4.5 17 (16) 23 (21) 29 (27) 24 (22)
Level 5 20 (18) 20 (18) 20 (18) 16 (15)

* Red indicates levels below graduation target

3.1.2 Results from Recent Fellow Graduates Survey

The survey targeting recent fellow graduates was emailed to 122 eligible participants .
Forty former fellows responded to the electronic survey, equaling a response rate of 33%. The
demographics of survey respondents are shown in Table 4. Each graduating class is represented
in the survey sample. There are roughly equal proportions of respondents who completed the
clinical year of fellowship prior to and after research time, with only three respondents (8%)
stating that they trained in a hybrid model. This distribution of clinical year orientation within
programs approximately represents the distribution present within the population of training

programs.
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Table 4. Demographics of survey respondents from recent fellow graduate cohort

(n=40)

Graduation Year n (%)
2016 9(23)

2017 3(8)

2018 6 (15)

2019 7 (18)

2020 9 (23)

2021 6 (15)

Clinical year orientation n (%)
Before research time 19 (48)
After research time 18 (48)

Hybrid 3(8)

The distribution of self-ratings on the Surgical Ability Milestones at the time of
graduation from fellowship is shown in Table 5. The aggregate proportions of fellows who rate
their own skill below Level 4 at the time of graduation are 20% in genital reconstructive
procedures, 20% in open abdominal/ retroperitoneal procedures, 23% in endoscopic procedures,
and 25% 1n laparoscopic/ robotic procedures. Nearly half of survey respondents (n=17, 43%)
felt they did not achieve Level 4 ability in at least one Surgical Ability Milestone at the time of
graduation from fellowship. However, only 27% of respondents stated that they were at least
“somewhat concerned” about reaching graduation targets during training. There was no
significant difference in the proportion of fellow self-ratings below Level 4 between graduation

years (p=0.96).
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Table 5. Distribution of self-ratings on the Surgical Ability Milestones at graduation
from fellowship from 2016-2021 (n=40)

Genital Open Endoscopic Laparoscopic/
reconstructive abdominal/ procedures, robotic
procedures, retroperitoneal n (%) procedures,
n (%) procedures, n (%)
n (%)
Level 2 2(5) 1(3) 0 (0) 0 (0)
Level 2.5 1(3) 1(3) 0 (0) 2(5)
Level 3 1(3) 4 (10) 2(5) 3(8)
Level 3.5 4 (10) 2(5) 7 (18) 5(13)
Level 4 16 (40) 17 (43) 23 (58) 21 (53)
Level 4.5 13 (33) 12 (30) 3(8) 6 (15)
Level 5 3(8) 3(8) 5(13) 3(8)

* Red indicates levels below graduation target

Not surprisingly, most recently graduated fellows aggregately reported a higher degree of
skill on the Surgical Ability Milestones in independent practice than at the time of fellowship
graduation. However, up to 18% of recently graduated fellows (n=7) perceived their skills in
independent practice to be less than the graduation target set for fellowship in a Surgical Ability
Milestone. Table 6 compares the proportion of recent fellow graduates who rated themselves
below Level 4 at the two defined time points assessed on the survey. The proportion of ratings
below Level 4 in independent practice was significantly lower than the proportion at graduation
on all of the Surgical Ability Milestones, except for genital reconstructive procedures (p=0.10).

Table 6. Number of self-ratings on the Surgical Ability Milestones below Level 4 at 2 time
points (n=40)

At Graduation, n (%) Today in Independent  p-value
Practice, n (%)

Genital reconstructive 8 (20) 3(8) 0.10
procedures

Open abdominal/ 8 (20) 5(13) 0.04
retroperitoneal procedures

Endoscopic procedures 9(23) 7 (18) 0.03
Laparoscopic/ robotic 10 (25) 6 (15) 0.03
procedures

* Proportions compared using Chi-squared test of independence
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The proportion of final program ratings below Level 4 is lower than the proportion of
self-evaluated final ratings below Level 4 on each of the 4 Surgical Ability Milestones. This
difference is statistically significant for the endoscopic procedures sub-competency where the
percentage of those not meeting the graduation target on self-assessment is over 4x the rate cited

by training programs (p=0.001).

LaparoscopiC/ rObOtiC procedures % p=024

= &
Endoscopic procedures ﬁ_ p=0.001

Open abdominal/retroperitoneal procedures % p=0.35
p=0.72
Genital reconstructive procedures

M Self-Ratings (n=40)  ®Program Ratings (n=109)

Figure 5. Comparison of the proportion of ratings below graduation targets at the end of

fellowship training from the perspective of training programs and learner self-assessment.

3.1.3 Results from Program Director Survey

The fellowship program director survey was emailed to 27 eligible participants. Twelve
program directors responded to the electronic survey, equaling a response rate of 44%.
Respondents have a median of 15.5 years [IQR 11.5, 22] clinical practice experience following
fellowship and have spent a median of 5.5 years [IQR 2, 7] as a fellowship program director. All
respondents are at least “moderately aware” of the skills needed to meet graduation targets on the
Surgical Ability Milestones. Seventy-two percent of respondents noted that incoming fellows

“frequently” or “always” possess adequate baseline surgical skills needed to eventually meet
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graduation targets. The remainder of respondents believed that incoming fellows either “never”
(n=2) or “occasionally” (n=1) possess adequate baseline surgical skills. The majority of
respondents noted that had minimal or no concern that their fellows would be unable to meet
graduation targets. However, 27% of respondents were at least “somewhat concerned” about
prior fellows meeting graduation targets. All respondents mentioned that at least 75% of their
training program’s fellows have met all Surgical Ability Milestone graduation targets since they
have been serving as a program director.

3.2 Aim #2 — Program Factors that Enable Fellows in Meeting Graduation Targets

3.2.1 Quantitative Data Collection and Analysis

The effect of program factors on enabling fellows to meet graduation targets on the
Surgical Ability Milestones was assessed in both study populations. The proportion of both
surveyed cohorts rating each factor as “fairly important” or “very important” is shown in Table
7.All 13 program factors included in the surveys were deemed of high importance by some
proportion of survey respondents in both cohorts. Nearly all respondents from both cohorts rate
“graduated operative autonomy,” “diverse surgical case mix,” and “quality teaching by faculty”
of high importance. There were no significant rating differences between responses from recent

fellow graduates or fellowship program directors for any of the factors.
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Table 7. Proportions of recent fellow graduates (n=40) and fellowship program directors (n=12) rating various program
factors as “fairly important” or “very important” for enabling fellows in meeting graduation targets on the Surgical

Ability Milestones.
ACGME Survey Recent P.r ogram Combined
Factors Content Area Graduates, Directors, p-value Ranking
n (%) n (%)
Graduated operative autonomy Faculty Teaching 39 (98) 12 (100) 1.00 1
and Supervision
Diverse surgical case mix Educational 39 (98) 12 (100) 1.00 1
Content
Quality teaching by faculty Faculty Teaching 38 (95) 12 (100) 1.00 3
and Supervision
Adequate surgical case volume Educational 36 (90) 11(92) 1.00 4
Content
Ability to comfortably raise concerns Professionalism 32 (80) 12 (100) 0.17 5
about surgical training without fear
Frequent feedback by faculty Evaluation 36 (90) 10 (83) 0.61 6
Commitment to an inclusive work Diversity and 29 (73) 8 (67) 0.73 7
environment Inclusion
Operating with other learners Resources 23 (58) 9 (75) 0.33 8
Participation in adverse event Patient Safety and 24 (60) 8 (67) 0.75 9
analysis Teamwork
Balance between education and Resources 25 (65) 6 (50) 0.35 10
patient care responsibilities
Surgical skills training during Resources 14 (35) 2(17) 0.30 11
research time
Duty hour rules Clinical Experience 7 (18) 2(17) 1.00 12
and Education
Access to surgical simulation Resources 6 (15) 2(17) 1.00 13

resources
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To identify the preliminary list of program factors that are central for meeting graduation
targets, each factor was ranked according to the mean proportional rating from each cohort.
Each of the top six program factors were rated as highly important in over 75% of responses
from both sampled cohorts. This list of factors was selected to inform the development of the
two semi-structured interview guides (see Appendices) in a connecting approach consistent with
the explanatory, sequential mixed methods design as outlined in the Methods section above
(Section 2.2.3).

3.2.2 Qualitative Data Collection and Thematic Analysis

Ten recent fellow graduates and four current program directors representing eleven
different training programs were interviewed. The purposeful sampling approach yielded broad
representation of participants according to AUA section membership and program legacy. The
only AUA section without representation was the Southeastern section, which fifteen percent
accredited programs in pediatric urology. The interview cohort also included at least one
representative from each fellowship graduating class included in the study. A full summary of
the interview participants is shown in Table 8. Interviews ranged from 36 to 69 minutes in
duration. The majority of interviews lasted approximately 60 minutes and there was minimal

noted differences in quality of responses between interviews.
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Table 8. Description of Interview Participants

AUA Section Program Membership
Mid-Atlantic

New England

New York

Northeastern

North Central

South Central

Southeastern

Western

Fellowship Program History
Established before the year 2000
Establish after the year 2000
Interviewee Role

Program Director

Recent Fellow Graduates
Graduation Year of Recent Fellow Participants
2016

2017

2018

2019

2020

2021

supporting these themes are described below.

Theme #1: Learner-Centered Faculty Instruction

be helpful for the developmental process.

26

No. of Subjects
1

SN — — N

2

No. of Subjects
7
7

No. of Subjects
4
10

No. of Subjects

N = = W) —

Five themes were identified in the analysis performed to determine the programmatic
factors that enable fellows to meet graduation targets on the Surgical Ability Milestones. Those
factors include (1) Learner-centered faculty instruction, (2) Surgical skills practice with faculty
coaching, (3) Practice variability, (4) Tailored learning experiences, and (5) Psychologically safe
learning environment. Program directors and recently graduated fellows described similar

experiences to generate each of the themes. Theme descriptions and illustrative quotes

The teaching provided within training programs should be individualized to the fellow.

As described in quote #1, adapting the curriculum to each fellow’s learning style was thought to



Hlustrative quote #1 from Program Director

1 ask interviewees this, actually, sometimes, "Are you a visual learner? Do you learn by
reading? Do you learn by drawing? Do you learn by...?" you know, that kind of thing, so that's
just an example of what I mean, fine-tuning everything we do to the learning style of a particular
individual can only be helpful. (Interview 13)

The abilities of each fellow should be well understood by program faculty and discussed
openly within the program. This transparency allows each individual fellow to grasp their
strengths and weaknesses for efficient performance improvement. In this transparent setting,
fellows are also permitted to learn at their own pace, as mentioned in the following quote from a
recently graduated fellow.

Hlustrative quote #2 from Fellow

1 think it's important for the faculty member that's very interested in education to try to take a
step back and observe where the learner, the trainee, is at, strengths and weaknesses, and talk to
them about what they're perceiving to be strengths and weaknesses. If you have a whole year
with somebody, you don't have to fix everything at one time but you can be intentional and give
the trainee little things that they can focus on that one day.” (Interview 14)

Clear expectations should be set for fellow skill attainment in the operating room. These
plans incorporate a logical, sequential path for the development of surgical skill that also account
for the cognitive load experienced by the trainee, as highlighted in this quote from a fellow.

Hlustrative quote #3 from Fellow

The amount of decision making and thought process into every single procedure is pretty high. 1
don’t know that the exact number is, but if you focus on four or five of these steps for each and

get better and better at them, I do think that is a better way to learn overall then to try focus on
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all twenty or twenty-five of them at once. It gives you a chance really to practice it and mentally
practice and to do all the other things... (Interview 11)
Program faculty should apply systematic approaches to assessment in order to support
and monitor the development of each fellow over time. These approaches center on identifying
areas for improvement that can be used to redirect the curriculum, as discussed in quote #4.

Hlustrative quote #4 from Program Director

We meet with the fellow quarterly to just kind of review how things are going with the fellowship,
so that's part of our fellowship structure, and so that's a formal means of feedback. We're
obviously doing the milestones twice a year. All of the faculty meet together once a month to
discuss a lot of different issues, but we frequently also address how the fellow is doing, and in
those meetings, we're able to point out things to each other. You know, the fellow may be
struggling with this particular thing and I haven't noticed that, but several of the others have,
and so then I can be in tune to looking for things that we think the fellow needs more help on.
(Interview 5)
Theme #2: Surgical Skills Practice with Faculty Coaching
Meaningful performance gains require mindful, repeated involvement in particular case
types with active faculty involvement. Repeated involvement in particular case types is
perceived to correlate with cumulative case volume experienced during fellowship. Skill
development then occurs through repetitive mental and physical exercise under the guidance of
experienced faculty, as highlighted in quote #1.

Hlustrative quote #1 from Fellow

1 don’t think skill is kind of inherent with any pediatric urologist or surgeon, I think it just takes

work, and it takes repetition, and you'll get better and better after not just physically doing it but
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being exposed and having to mentally work through the steps that you need to successfully get
the desired result, I guess. And that’s what your attending or your mentor is there for, is to try to
go through that with you, to kind of hold your hand, so to speak. (Interview 1)

In combination with repeated practice, faculty employ coaching strategies such as
immediate feedback in the operating room to reinforce positive actions and correct negative
behaviors without delay. This coaching strategy may stimulate the trainee to reflect on their
personal performance, as discussed in quote #2.

Hlustrative quote #2 from Fellow

Regular constant feedback is helpful... almost like how they talk about... you read in the
literature... like a surgical “coach”. I think that’s really helpful because it breeds confidence in
the learner but it also... “beats it into you” like kind of ways that you're doing well, and ways
that you can improve, so that you can consult your thinking about it... (Interview 1)

Surgical coaching should occur before, during, and after cases and not just within the
intraoperative setting. The coaching should incorporate establishing specific learning objectives
with the learner and ensuring those objectives are addressed during the educational experience
(quote #3).

Hlustrative quote #3 from Fellow

1 think it's preop, intra-op, and postop debriefing basically. It's something they use in the
military and in flight training, so the immediate goal-setting before a case and then
intraoperatively discussing whatever goals you wanted to reach, like how are we doing this, and
sort of approaching that together, and then afterwards saying, "How do you think that went?”

(Interview 3)
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When opportunities arise, faculty should routinely communicate their expertise for the
benefit of the fellow. For example, faculty could describe their nuanced reasoning for
performing critical aspects of an operation in a certain way. This reasoning stems from grasping
the root causes for prior failures and complications. Effective faculty are also able to relate to
fellows’ experience as a learner and curtail their expertise to the developmental stage of the
fellow (quote #4).

Hlustrative quote #4 from Fellow

1 think talking through things as you're doing them is also something that's really important or
talking through your thought process. As opposed to saying, "No, I just want you to cut here or
hold this here,” say, "I want you to hold this here because it shows me this tissue plane that 1
need to cut in this direction to free this up," or "here's my reasoning behind why I'm doing this.
You may not understand why I'm doing this, but this is my reasoning behind it." That's one of the
things 1 find effective. (Interview 2)
Theme #3: Purposeful Practice Variability
A fellow’s surgical skill can be improved by varying the educational experiences within
the operating room. This variation is introduced through the natural mixing of different cases
encompassing a range of complexity levels. Practice variability can also be presented through
different pathologies within a particular case type or fluctuating treatment approaches for a
particular case type. Respondents felt that it was equally important for fellows to be involved in
the complex cases as it is the routine cases that are likely to comprise the majority of clinical
practices following graduation. The result of a diverse educational experience is a more well-
rounded surgeon who can effectively problem solve when put in the role of independent surgeon

(quotes #1 and 2).
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Hlustrative quote #1 from Fellow

In terms of diversity of cases, I think it helps you sort of cross-train in the sense of if you see
something that you haven't seen before, having a more diverse range of experiences to draw on
can help you problem solve through those difficult cases. (Interview 2)

Hlustrative quote #2 from Fellow

You want as many tools in your tool belt as possible, and I think the only way you get those tools
or skills is by learning the breadth of different cases that you'll be exposed to, and that’s not just
the different types of cases, but the different variations on the same case. That’s the real world,
is that they don’t always present in a similar fashion, and so you have to learn how to use... the
more tools you get the more equipped you will be for all the variations that show up on your
doorstep. (Interview 1)

Programs can proactively introduce diversity by exposing fellows to various operative
approaches by having the fellow work with multiple faculty from different training backgrounds
or have individual faculty vary their treatment approaches, as described in quote #3. This
variability can stimulate fellows to develop their own approach that can also be applied for future
problem solving as an independent surgeon.

Hlustrative quote #3 from Program Director

“I [faculty] will sometimes do things differently, not because I think my colleagues are doing
them wrong or incorrectly but because I want to show the fellows and the residents that there's
multiple ways of doing things. So one good example in our program is that two of us do dorsal

lumbotomies for open pyeloplasties, and I do a flank incision, and so does one of my other
partners, and I made a conscious decision — you know, my partner said, "Hey, you should do it

this way. We really like the dorsal lumbotomy. We've done it a long time. We think it's a great
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skill." And I kind of intentionally said, "You're right. That's great. I did some of those in

fellowship, but I'm going to do them through a flank incision because I don't want the fellows to

just see dorsal lumbotomies. I want them to see that you can do it through a really small flank

incision also."” (Interview 5)
Theme #4: Tailored Learning Experiences
Learning through real life experiences facilitates development of competencies. Fellows

and program directors both cited the vitally important role of increasing the trainee’s role during
surgical cases in congruence with their skill level. Participants thought that this process was no
different than learning other skills outside of medicine, as described in quote #1.

Hlustrative quote #1 from Program Director

It doesn't feel natural or logical to say, you know, here's your training, and your training's done,
and then black and white, you're on your own. That just doesn't sound logical to me. You take
driving lessons. The teacher's there. They let you do more and more. (Interview 13)

Fellows were perceived to learn best in settings that closely model their future role in
practice. Importantly, these experiences must be flexible to accommodate faculty input to
address specific learner needs, as discussed in quote #2.

Hlustrative quote #2 from Program Director

The fellow trainee is now learning about independence and learning about decision making the
way they would be doing when they're staff. There are teachable moments there, and even
though they can get through from beginning to end if I'm not there, that's not the point. The
point is to actually now exploit and not miss many of these teachable moments even in their

transition to independence-type scenarios, so I'm there. (Interview 13)
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Tailored learning experiences that model real practice are likely to engage fellows in their
own learning. Fellows must discover their own weaknesses when occupying greater roles in
surgical cases, especially when teaching other learners, as described in quote #3.

Hlustrative quote #3 from Fellow

You learn what you really know, not only after doing it independently, but after trying to teach it
to someone afterward. You really know how confident you are, and how competent you are
when you're at that third level of, “I’'m not just doing this by myself, but I'm teaching someone
else how to do it by themselves,” and it’s really fulfilling. (Interview 1)

However, if the fellow is never given the opportunity to occupy a role in the operation
that models real practice, the limits of fellow surgical abilities may never be fully grasped by the
faculty until after training is complete. This can stall the development of the fellow below the
level of required proficiency (quote #4).

Hlustrative quote #4 from a Fellow

There were certain parts of the case that the attendings always wanted to do because either they
thought it was most important or they didn't think that like it was something that I needed to
know, and so I realized coming out like creating a Mitrofanoff, like I'd never done that, like I had
always — I mean I helped. You know, I was there when those things happened, but I never got a
chance to be the one who was like the lead surgeon on all that stuff, and so the first Mitrofanoff |
did as an attending was terrifying. Even small things like, you know, which direction do I flip
this, like I've never had to think through that process before. You know, do you put the tail end
in the bladder or the tail end in the skin, and, you know, how is that going to affect the blood

supply. (Interview 2)
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All tailored learning experiences do not have to involve a high degree of trainee
autonomy. Participants thought that trainees should occupy roles of varying degrees of
autonomy as they develop. With greater skill, fellows can extract more insight from observing
experts that they can apply when in the lead surgeon role (quote #5).

Hlustrative quote #5 from Fellow

1 think that the optimal program organically kind of puts you back and forth between the lead
surgeon role and the assistant kind of seamlessly so that you can... I don’t like using that phrase,
the “see one, do one, teach one”, but I think that after you've done something a few times, and
kind of realize the complexity or intricacies of that step, then watching someone else do it...
there’s some richness to that. (Interview 1)

Planning learning experiences for fellows ensures that they benefit from its educational
impact. Programs plan by setting expectations for the role fellows occupy in the operating at
various points in the academic year (quote #6).

Hlustrative quote #6 from Program Director

I would say setting clear guidelines about, setting clear guidelines and really milestones from the
standpoint of that operative autonomy and what expectations are at the beginning, middle, and
end of fellowship. I think having those clear guidelines up front can be very beneficial. I think
also having the ability to have more junior trainees participate in that training process and if
there is a formal kind of education process for the fellows training the residents or the medical
students to incorporate that in as well. (Interview 7)

Theme #5: Psychologically Safe Learning Environment
There was a shared belief that training programs should possess safe interpersonal

communication between faculty and fellows to enables surgical skill development in trainees. In
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psychologically safe programs, fellows should be respected and have access to faculty support.
Programs should be committed to creating a positive learning environment for fellows knowing
that fellows cannot learn effectively in negative settings (quote #1).

Hlustrative quote #1 from Program Director

I cannot over-emphasize how important I think that setting the tone for this time as a fellow is a
time for them to learn and so that they feel safe and comfortable to do that is just so important. |
think you can have all the volume in the world and if it is not put together in the right setting it
can be worthless. (Interview 7)

Having an open line of communication between faculty and fellows is an important
element of the positive learning environment. Open communication is associated with honest,
direct feedback that can improve the focus of training and the effectiveness of teaching, as
described in quote #2.

Hlustrative quote #2 from Fellow

1 think that you have to have open lines of communication between the, for this purpose, we'll
Jjust say teacher and trainee where the trainee feels comfortable bringing up concerns or asking
questions in a safe space without a feeling of being ridiculed because I think that it allows the
teacher to sort of figure out what the trainee doesn't know and then to be able to teach more
effectively. (Interview 2)

Traditional approaches to surgical teaching may cause a high-degree of stress in the
learner that can lead to fatigue, ultimately impacting performance. Fellows in settings that avoid

these techniques can optimize their individual performance over the course of training (quote

#3).
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Hlustrative quote #3 from Program Director

One of the key ingredients in psychological safety is that you perform best when you feel like
you're in an environment that is safe and you're not constantly in that hyped up adrenaline
surged area of like all my senses are on. That just fatigues people, but I think we have all been
through or know people who have been through surgical training where that is norm you know
where you're never able to kind of be fully comfortable. You are being pimped or you are being
yelled at potentially whatnot. I just don't think that leads to good performance over the long

haul. (Interview 7)
3.3 Aim #3 - Solutions to Improve Performance on Surgical Ability Milestones

A separate thematic analysis was performed for Aim #3 on an extension of the same
qualitative dataset collected and analyzed in Aim #2. Three themes were identified that may
allow future fellows to meet all of the graduation targets on the Surgical Ability Milestones.
Those solutions include (1) Reassess outcomes competencies as a specialty, (2) Trial novel
approaches, and (3) Embrace competency-based medical education principles. Theme
descriptions and illustrative quotes supporting these themes are described below.

Theme #1: Reassess Outcome Competencies as a Specialty

Many respondents propose that the set of competencies, the targets defined within the
competencies, or the verbiage contained within the Milestones rubric should be periodically
reassessed. This periodic reassessment would ensure that realistic expectations are set for
fellows in an ever-changing specialty. Importantly, this reassessment would engage all key
stakeholders, as described in quote #1 below. It would also consider current forces that limit

clinical volume within fellowship programs, such as political action movements potentially
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affecting genital reconstruction volume as described in quote #2. The reassessment is not
described as lowering standards, but rather shifting the focus to the needs of society and patients.

Hlustrative quote #1 from Fellow

Other than changing the requirements, not necessarily lowering the bar just so everyone meets
it, but I don't know how often they're reassessed but getting input from trainees and faculty on
what the requirements are and are they realistic and what the expectations are or what they
should be and do they line up. (Interview 3)

Hlustrative quote #2 from Program Director

I would say that endoscopic, minimally invasive, and open abdominal things we do pretty well
based on just the number of procedures we have available, but certainly the genital
reconstruction, let's say DSD procedures. You know the indications for those and even the
medical legal implications are such that those cases are being done less often than they were in
the past and so I guess we have to rethink whether that is still something that each fellow needs
to have experience to graduate. (Interview 8)

Theme #2: Trial Novel Approaches

Various solutions were proposed by respondents that were aimed at difficulties
experienced within training programs on topics such as case volume, operative assessment,
trainee autonomy, and faculty development. Each of these topics were perceived by respondents
to influence performance on the Surgical Ability Milestones. Multiple respondents describe the
creation of a surgical video library with curated content for fellow education. This video library
could serve as a way for trainees to engage in mental preparation prior to cases in a familiar,

multimedia format. Videos could also be utilized to maximize the value of a limited case
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volume in particular case types or a remediation tactic for struggling fellows, as mentioned in
quote #1 below.

Hlustrative quote #1 from Fellow

[A faculty member] liked to video tape all his cases and then put together these videos. That was
really helpful, it still is to me to this day honestly. On our shared drive, on our hard drive, we
have 15-20 videos that he’s made. There are some robotic videos in there now, so over the years
we 've been accumulating all these cases and those are really good to watch and, again, you see
those techniques. I think if your fellow is struggling with a specific case, maybe have the fellow
Jjust watch these videos over and over again. Again, mental practice and just looking at videos.
(Interview 11)

Some respondents discussed ambitious efforts to maintain high standards for the surgical
competency of graduating fellows. This translated to the consideration of auditing programs
based on past fellow performance on the Milestones or instituting a system designed to allow
fellows to have clinical experiences at multiple training programs, as mentioned quote #2 below.
This sharing strategy could help address deficiencies in the clinical experiences embodied within
any single training program and permit each fellow to explore other opportunities for personal
growth. Although logistics is commonly mentioned as a barrier, sharing cases across programs
is regarded as possible given the already established relationships between programs,
exemplified by the Pediatric Urology Midwest Alliance and the Multi-Institutional Bladder
Exstrophy Program.

Hlustrative quote #2 from Fellow

“I don't know exactly how the accreditation works, but really looking critically at the programs

that are not meeting those milestones and considering a reduction in the number of programs or
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facilitating rotations or kind of traveling fellows to go to other institutions within the ACGME

accredited programs and having something, I mean this is a big ask, but having some kind of

system where there is the ability to freely move to a certain extent between programs for those
rare cases.” (Interview 10)

Other novel strategies concerning faculty development (quote #3) and an independent
faculty evaluator of fellow surgical skill (quote #4). Faculty development on best practices in
surgical education from perceived experts could help define a standard approach to graduated
autonomy in the operating room across all fellowships. Similarly, having an external reviewer of
fellow surgical performance and the training experience could eliminate any bias and
complacency that may exist in some fellowship programs today.

Hlustrative quote #3 from Fellow

1 think identifying either people within the program or the field who are seen as good teachers,
and I would hope that most of them work on graduated autonomy, but just having them — I don't
know how to say this — sort of spread whatever they do to other programs and identifying, you
know, having them speak to other people within our field about graduated autonomy and, you
know, the risks and benefits of that from their standpoint and how they deal with that as
attendings might be helpful. (Interview 2)

Hlustrative quote #4 from Fellow

This would require a lot of like again time and money, but it would be really interesting to have
an attending from a second program come and evaluate the fellow independent of the faculty and
say, "These are the things that this person needs to work on." Obviously the faculty that are at
your program have an incentive to graduate you and to pass you along because it makes them

look bad if there's issues otherwise, and they may also feel uncomfortable telling you hard or
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critical truths, but I think if you had somebody come in from an outside program who was just
sort of watching and observing your work, they could give feedback both to you and the program
of like, "Here's the things that this person needs to work on," or, you know, "I can't believe
you're not letting them do X, Y, and Z. They need to be able to do those while they're out."
(Interview 2)
Theme #3: Embrace Competency-Based Medical Education Principles
The vast majority of solutions related to fellowship programs embracing the core
components of CBME in practice. One solution described in quote #1 is to organize the
sequence of skill development on any procedure into markers linked with targets on the
academic calendar. This would support the progression of the fellow by narrowing the
expectations over time to allow for them to get the most out of every educational experience at
their level.

Hlustrative quote #1 from Fellow

1 think it comes back to the expectation of where you stand and where you need to be at each
kind of level of your milestones. So making sure that every case therefore is a meaningful,
educational opportunity because you know that between August and September you need to be at
this level, between October and November you need to be at this level and that really upped the
procedure in such a way and the steps of the procedure in such a way that you can progress in a
stepwise fashion. Because it's so stepwise and focused it can really kind of give you the
opportunity to develop and focus on that certain scale. And that gets to the cumulative aspect of
surgical repetition and surgical volume in a way that maybe we acknowledge. (Interview 6)
Remediation reflects a learner-centered approach to training that is foundational to

CBME. However, the remediation process is relatively infrequent and many training programs
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may be unfamiliar with the steps required for effective remediation and may be forced to develop
a system following an internal review. Effective remediation programs require repeated
documentation of developmental acquisition in order to be able to recognize that a trainee may
be underperforming. This highlights the importance of having data to inform decision-making
on trainee progression in any program.

Hlustrative quote #2 from Program Director

Remediation, how does that work? We don't actually know because who's going to remediate?
There's nobody else in the health system in any program that could remediate when you're
talking about a subspecialty like this. It's you yourselves that would do that, so we thought about
that a little bit that there might need to be specific short-term goals set up to try and address
specific things. That takes work, and it also takes recognizing it by having more than — it takes
two points to make a line to see a trend. That's what I say to people when I talk about serial
ultrasound in hydronephrosis, and it takes, you know, at least two points or more to make a
learning trend line for a particular trainee, and if you haven't done that, you don't see the line.
(Interview 13)
Frequent formative feedback is a core component to CBME. Respondents reflected that
programs could start employing evidence-based operative feedback mechanisms developed to
improve the frequency and quality of operative feedback for trainees.

Hlustrative quote #3 from Fellow

There are some methods in which we can improve, you know, setting goals for a case while
you're at the scrub sink, you know, "What do you want to work on in this case?" and then talking

about it intraoperatively and then afterwards saying, you know, "How did that go?" That has
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never happened for me. I don't know if that's happening elsewhere, but I highly doubt it, and |
think that that can be incorporated into the normal workflow... (Interview 3)

Hlustrative quote #4 from Program Director

1 really look forward to working more with the SIMPL platform and providing more structured
feedback to see if we feel like that provides some benefit. I think one of the struggles with
fellowship programs, and it's not just ours, I think pediatric urology programs in general is that
we take one fellow every other year, and we have them for two years, and then you start over
again with a new fellow, and even if you're taking one fellow every year, you're N is so small and
over such a long period of time that it's really hard to see if you implemented this SIMPL
program how many fellows going through our program would it take to see a difference or a

change. (Interview 5)

4.0 Discussion

4.1 Aim #1 — Performance on the Surgical Ability Milestones

This study focuses on a narrow set of pediatric urology surgical ability sub-competencies
that describe the specialty’s fundamental case types and the corresponding abilities along a path
of skill acquisition. Given that pediatric urology is a terminal sub-specialty with no established
training remediation for underperforming trainees, it is reasonable to expect that fellows meet the
established targets in order to be deemed ready for independent practice. However, this inferred
notion has never been formally stated by the field.

In a national cohort, this study found that the majority (74%) of pediatric urology fellows
have met or surpassed the graduation targets in all surgical ability Milestones. This indicates that
most graduating fellows possesses at least a proficiency level of surgical ability that likely

correlates with readiness for independent practice. However, this study also highlights that 1 in
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4 fellows training within accredited programs do not meet graduation targets in at least one
Surgical Ability Milestone. Although it is encouraging that very few ratings were below the
level of “competency” (i.e. Level 3), a substantial proportion of fellows are not deemed
“proficient” in the foundational surgical skills of a Pediatric Urologist. This finding could be
secondary to a multitude of factors such as curricular experiences during training, relative
complexity of the skill or case type, residency training, or other factors that were outside the
scope of this study. Trainees failing to meet graduation targets on the Milestones has been
shown to occur in other medical specialties. The rate of nonachievement of graduation targets on
the Systems-Based Practice and Practice-Based Learning and Improvement sub-competencies
occurs at a rate of 13.1-25.4% among Vascular Surgery fellows®° In another study, 67% of
Pediatric Emergency Medicine fellows did not meet graduation targets on one or more of the 23
sub-competencies defined for their specialty 3! However, this study is the first in the literature to
focus on a surgical specialty and Surgical Ability Milestones outcomes.

This study surveyed the same cohort of fellows evaluated on the Milestones, who are
now in independent clinical practice, to self-assess their fellowship training. Respondents
surprisingly self-reported lower aggregate surgical ability on each sub-competency at graduation
than the training programs reported at the end of the clinical year of training. These results are
the opposite of traditional surgical education research positing that learners typically
overestimate their surgical ability relative to evaluators.!® This contrast between ratings could be
a result of survey response bias, but also could indicate an overestimation of the actual abilities
of fellows that was reported by programs. The reasons for possible overestimation of fellow
ability could be due to several factors. If the Milestones ratings were not informed by direct

observations or valid assessment strategies, the possibility of inadvertent overestimation of
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fellow surgical ability is plausible. There is also the possibility that training programs may feel
conflicted to accurately rate their fellow’s surgical ability to ensure good standing with the
ACGME. Possible solutions to these issues could include standardized fellow milestone
assessment instruments and non-punitive ACGME reporting mechanisms and workflows.

This study also found that surgical ability is generally perceived to improve in the early
career practices of Pediatric Urologists. Aggregate improvements are found in all surgical ability
Milestones between graduation and survey respondents’ current status as an independent
Pediatric Urologist. This finding shows that gaps in training can be made up in early career
practice, but this could be occurring under minimal to no supervision, with resulting patient
errors or suboptimal patient outcomes. Despite on-going improvements, up to 18% of
respondents cited they had either still not achieved graduation targets or have regressed in their
abilities on the Milestones since training. This finding suggests that the Milestones may need to
be recalibrated as they may not reflect the realities of early pediatric urology clinical practice.
The finding also highlights the potential importance of continued mentoring of early career
Pediatric Urologists by senior staff to ensure patients receive the best possible surgical care.

This set of findings fit within the larger narrative that graduates of surgical training
programs are not universally ready for an independent surgical practice. This potentially has
negative patient care implications and puts immense pressure on early career Pediatric Urologists
to continue to develop skills after training in mentorship models or through other mechanisms.
This information should focus the specialty of pediatric urology on findings ways to adapt and

refine its approach of preparing fellows to meet outcome abilities it sets going forward.
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4.2 Aim #2 — Program Factors that Enable Fellows in Meeting Graduation Targets

Development of surgical skill proficiency is dependent on factors relating to both the
individual trainee and the sponsoring training program. In general surgery residency programs,
the literature has demonstrated a strong correlation between trainee autonomy and surgical
performance with increased resident physician autonomy associated with higher resident
performance.?*3* The impact of intraoperative feedback delivered to trainees has also been
found to be associated with an improvement in performance.>* Additionally, there is a high level
of evidence correlating case volume and surgeon performance in regard to patient outcomes
across multiple specialties,® but these studies describe the learning curve of the practicing
surgeon rather than the surgeon-in-training. This study demonstrated that the essential program
factors were linked to different dimensions of the curriculum beyond traditionally cited program
traits such as case volume. These program factors are closely aligned to learning theories such as
growth mindset, deliberate practice, contextual interference, self-determination theory, and
psychological safety.

One supportive program factor from this study was learner-centered faculty instruction.
Teaching described as individualized and intentional in this theme suggests that pediatric urology
stakeholders believe that surgical skill development occurs on a trajectory. This closely aligns
with the principles of Dr. Carol Dweck’s Growth Mindset,*® which states that individuals view
intelligence or abilities as either fixed or changeable. Those who embrace a growth mindset
believe that abilities and skills are malleable and are constantly seeking new challenges as a way
to improve performance on the road to mastery. Programs that endorse CBME frameworks
have begun to embrace the growth mindset as an appropriate framework to model their approach

to instruction. For example, program leadership could work with learners to identify and
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monitor their progress and reinforce the view that mastery is a process, not a single event that
every learner experiences the same way.*’

Another supportive program factor was surgical skills practice with faculty coaching.
Pediatric urology fellows believed that their performance improved through repeated
involvement in particular case types with faculty providing specific, timely feedback through
various mechanisms. This concept closely aligns with Dr. Anders Ericsson’s concept of
deliberate practice,*® which characterizes learning as a structured activity that is focused on
improving learner performance in a specific domain. This repetitive practice must be coupled
with targeted skills assessment and feedback from a coach to sustain continued improvement.*

Similarly, another supportive program factor from this thesis was purposeful practice
variability. Pediatric urology fellow respondents benefited from a variety experiences in the
operating room across multiple dimensions. This variety helps the fellow effectively problem
solve when placed in the role of independent surgeon later during training and is supported by
the contextual interference effect. This effect refers to the impact on learning caused by high-
interference practice conditions such as random presentation of tasks and contrasts with low
interference conditions such as blocked presentations of tasks.>® Although occasionally difficult
for learners and initially detrimental to skill acquisition, contextual interference results in better
learning on delayed tests of retention and transfer when compared to blocked practice.*? It is
important to note that this effect may be more pronounced and appropriate for cases with lower
complexity so may not be appropriate for a majority of pediatric urology operations.*!

Another supportive program factor identified in this study were tailored learning
experiences that similarly emphasizes the importance of allowing fellows to train in an

autonomy-supportive environment that models real practice. This practice is found to engage
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fellows in their own learning and leads directly to performance gains as supported by Self-
Determination Theory. This theory states that human beings tend to develop autonomous
regulation of behavior and are intrinsically motivated to learn by taking on challenges.*?
Autonomy-supportive teaching stimulates the development of intrinsic motivation, which has
been shown to be positively associated with performance.*

The last supportive program factor identified in this study was the need for programmatic
and individual psychological safety. The concept of psychological safety was elucidated by Dr.
Amy Edmondson and has its origins in management science.** The applications of the construct
to the medical education context have been demonstrated to empower interpersonal risk taking in
team environments which results in individual and team performance improvement.* Creating
psychological safety occurs by maximizing beneficial behaviors and eliminating harmful
activities. Program directors and recently graduated fellows cite evidence of the necessity to
eliminate negative features of surgical training. But stakeholders also reaffirm the importance of
enhancing psychological safety through various means. This can occur by establishing a culture
of respect for the fellows and setting expectations for by-directional feedback on surgical
training. These efforts help create a psychologically safe learning environment where fellows can
optimally develop surgical skills.

4.3 Aim #3 — Solutions to Improve Performance on Surgical Ability Milestones

This thesis also identified potential solutions to address performance gaps in the Surgical
Ability Milestones that were multi-faceted. The first solution was to periodically reassess
specialty outcomes competencies as part of a continuous improvement effort. This process was
set to occur every few years by the ACGME and the pediatric urology working group published

the second version of the Milestones last year. This version of the Milestones includes similar
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Surgical Ability Milestones as the first version on a comparatively simplified rubric. The CBME
framework in general requires continual reassessment of society’s needs so that patients may be
always receive the optimal care to ensure that trainees have all of the skills necessary to provide
up-to-date standards of care. Interestingly, respondents in this study recommended that the
working group incorporate trainee or recently graduated voices when formulating outcomes. It is
not clear if this inclusion was done to a meaningful degree for the 2021 update and should be
considered for the next update. Respondents also advised considering the ongoing changes to
the specialty’s clinical landscape in order to create realistic expectations for trainees in North
America. These solutions could represent a way in which the pediatric urology can ensure its
defined competency outcomes represent the needs of society and are realistic for fellows to
obtain during training.

The second solution advocated trying novel educational approaches and discussed
various innovations in surgical education that could reasonably improve competency outcomes
for fellows if implemented such as the creation of a high-quality fellow surgical video library.
These videos could be used for mental practice prior to cases or part of a remediation learning
plan for struggling learners. This innovation may expedite the learning curve and improve

4647 Current video

retention in struggling learners as illustrated in other surgical specialties.
libraries are of low-quality so there exists a tremendous opportunity for high-quality surgical
videos in pediatric urology.*®

Other educational innovations that were discussed in this study include auditing training
programs, sharing cases between programs, distributing faculty development resources, and

using independent evaluators to assess fellows. These innovations are each likely to be

logistically challenging and to encounter obstacles with adoption. However, they all possess
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merit for consideration by the specialty as they could lead to improved outcomes if enacted. For
example, auditing the surgical training outcomes for individual training programs could unveil
local training deficiencies that can inform targeted improvement efforts narrowly focused on
making gains in fellow competency at particular programs in need. Sharing cases between
programs would theoretically allow each fellow to advance in skill from increased clinical
exposure to cases. This increased exposure could promote the factor of “purposeful practice
variability” but would likely still need to be tailored to the fellow to make the experience
meaningful. Development and distribution of high-yield faculty development resources could
influence the quality of surgical training from a top-down perspective. This innovation could
lead to better surgical training and competency gains if the best-practice resources are applied in
practice. Lastly, the incorporation of independent evaluators could allow for an un-biased,
objective assessment of fellow surgical skill that could inform individualized learning plans for
the remainder of training. The logistics of this innovation could incorporate methods previously
developed in pediatric urology like crowdsourcing.*’

Finally, respondents in this study advocated that pediatric urology fellowship programs
should fully embrace competency-based medical education principles by linking the academic
calendar to markers for surgical skill development. Although not truly time-independent, this is
an example of a roadmap of milestones that provides a transparent path for trainees to achieve
competencies, falling under one of the principles of CBME called, “promoting greater learner-
centredness.”! Programs could realistically incorporate this strategy into curriculums as an
educational trial to see if it helps improve Fellow training. In addition, respondents believed that
pediatric urology programs should adopt evidence-based feedback strategies as a way to improve

competency outcomes as a specialty. One scalable example of an operative feedback strategy
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currently being used is the briefing, intraoperative teaching, and debriefing model for teaching.
This teaching method has been shown to feasible and effective at providing high-quality
feedback to surgical trainees.>® This method could realistically be adopted by many pediatric
urology training programs without any significant resources or investment by the specialty.
Another quoted example of a feedback strategy involves the use of operative assessment tools
like SIMPL (Society for Improving Medical Professional Learning) or O-SCORE (Ottawa
Surgical Competency Operating Room Evaluation). Both tools are referred to as workplace-
based assessments and have considerable validity evidence supporting their utility in surgical
education.’>3! These tools provide trainees the frequent feedback they desire but they also equip
programs with valid information on performance needed to make informed decisions on
progression or remediation. It would be entirely feasible for all pediatric urology training
programs to work to adopt a workplace-based assessment tool as part of an effort to fully
embrace CBME principles.
4.4 Limitations

This study has several limitations. For example, Milestones ratings submitted by
programs do not always capture the abilities of trainees at the conclusion of training. Given that
surgical training is allowed to continue outside of the ACGME accredited clinical year in some
training programs, the final Milestone rating does not necessarily reflect the surgical ability upon
graduation from fellowship for select trainees. This likely only affects a small number of
participants in this study but must be addressed when comparing outcomes across programs with
varying structures and self-rating comparisons at the time of graduation if this study is repeated.
Similarly, the Milestones ratings in this study did not include the 2019 academic year

complicated by the COVID pandemic. This could have underestimated the proportion of
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graduates who did not meet graduation targets on the Surgical Ability Milestones given the
moratorium on elective surgical cases during the early months of the pandemic. Surgical cases,
in particular elective cases, are the primary learning opportunities for pediatric urology fellows to
develop surgical competency. Additionally, the Milestones ratings are only as accurate as the
assessment strategies that were employed by each training program to inform the evaluation.

The Milestones framework itself may have validity evidence, but the reported results on the
rubric may lack reliability if there was poor implementation of workplace-based assessments
assessing performance via direct observation.

Another limitation is that the response rate was low for both surveys despite the use of
evidence-based, controllable factors to maximize survey response rate. There could be multiple
reasons why eligible participants did not respond including survey fatigue, the primary
researcher’s program affiliation, collaboration with the ACGME, and the topic of surgical
training in fellowship programs. The low response rates increase the possibility of non-response
bias on each of the survey instruments, which could impact the final interpretation of the data.
Item non-response due to skipped questions on the survey instruments is also a limitation of the
study. This is likely secondary to the length of each survey. A multiple imputation
computational approach was applied to address this limitation by producing complete datasets
for the analysis. Finally, the qualitative component of this study utilized a multi-faceted,
purposeful sampling approach based on geographic and program legacy differences to achieve a
representative sample of stakeholders. There may be other sampling approaches to best
represent institutional differences on this topic and it is possible that opinions on surgical training

in pediatric urology could change if the data is collected longitudinally. Future research could
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focus on other stakeholders including other program faculty, current fellows, and other surgical

education experts in the field.

5.0 Conclusions

Pediatric urology fellowship graduates do not perceive themselves, nor were they deemed
by their training programs, to have universally met surgical ability graduation targets prior to
entering independent practice. This study shows that a substantial proportion of graduates may
not be adequately prepared for an independent surgical practice and could have patient care
implications that should be addressed using the potential solutions identified in this study.
Learner-focused faculty instruction, surgical skills practice with faculty coaching, purposeful
practice variability, tailored learning experiences, and psychologically safe learning environment
were all identified as essential programmatic factors that enable surgical skill development
during fellowship training. Pediatric urology training programs can also consider implementing
the solutions offered by its stakeholders to better enable fellows to meet training targets. These
solutions concentrate on reassessing outcome competencies as a specialty, trialing novel
approaches, or embracing CBME principles.
5.1 Future Research

There are many future research applications potentially stemming from the work
described in this project. Publication of the second version of the Milestones in 2021 provides a
convenient opportunity to follow-up the outcomes review in this study with a similar outcomes
study in the near future. Future work could also incorporate learning analytics through the
generation of predictive probability values stemming from mid-year Milestones ratings and
residency Milestones ratings pertaining to each individual fellow. The impact of variables such

as demographics, cumulative case volume, case diversity, case complexity, and trainee role
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recorded in workplace-based assessments on overall Milestone performance could be assessed.
Eventually, future work with the Milestones could be linked to early career clinical practice data
to identify what level of skill constitutes readiness for independent practice as defined by various
metrics such as complication rate, patient satisfaction, or case logs.

In addition, each essential programmatic factor determined in this study could be further
explored and refined in the specialty of pediatric urology. Future research using program
evaluation principles could reveal reasons for gaps in training outcomes as well as opportunities
for faculty development and program quality improvement. The framework of programmatic
factors could also be studied for relevance and adapted in other surgical specialties, such as
general Urology.

Lastly, the implementation of solutions offered to improve training outcomes could be
studied on their feasibility and effectiveness in improving outcomes. These studies could lead to

other work all in the service of improving patient care for all pediatric urology patients.
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7.0 Appendices

7.1 Abbreviations

CBME - competency-based medical education

ACGME - Accreditation Council for Graduate Medical Education

NAS - Next Accreditation System

7.2 Survey of Recently Graduated Pediatric Urology Fellows

Q1 You are being asked to take part in a research study.

This research is being conducted to learn about the Pediatric Urology fellow experience with the
Accreditation Council for Graduate Medical Education (ACGME) Pediatric Urology Milestones.
Specifically, we are interested in learning about the performance of Pediatric Urology fellows on
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the Milestones that relate to surgical ability, the factors that influence fellows’ ability to meet
graduation targets, and programmatic improvements that could better enable all fellows to meet
surgical ability graduation targets on the Milestones. You are being asked to participate in this
research because you were identified as a former Pediatric Urology fellow or a Pediatric Urology
fellowship program director of an ACGME accredited program following the introduction of the
Milestones in July of 2015.

Your participation in this study is voluntary and you may withdraw your participation at any
time for any reason.

If you take part in this study, you will be asked to complete a 10-minute survey and may also be
asked to take part in a 45-minute interview. All survey participants will be eligible to enter into a
random drawing for an Apple iPad. You will be asked a number of questions about your
experience with the Milestones and the influence of various aspects of training on the
development of surgical competency. If you opt to participate in the interview and are invited by
the study team, the interview will be audio and video recorded for research purposes. The
possible risks of participating in this study include breach of confidentiality and answering
uncomfortable questions. The survey is entirely anonymous as no identifiers will be collected.
The interview recordings will only be reviewed by the research team and all potential identifiers
will be removed from the transcriptions prior to analysis. All data will be deleted following
conclusion of the research study.

There are no direct benefits to you from your taking part in this research. Possible benefits
include importance of knowledge to be gained for the collection of Pediatric Urology fellowship
programs and the specialty at large.

You can decline to participate in any part of this study for any reason and can end your
participation at any time. If you have any questions about this study, you can contact Christopher
Jaeger, MD at (248) 842-3827 or via email at cjaeger@hms.harvard.edu. Thank you again for
your time and participation.

Q2 This survey will ask about your experiences as a former fellow with the ACGME Pediatric
Urology Milestones pertaining to surgical ability that were published in July of 2015.

For reference, the surgical ability Milestones cover genital reconstructive procedures, open
abdominal/ retroperitoneal procedures, endoscopic and percutaneous procedures of the upper and
lower urinary tract, and laparoscopic/ robotic procedures. Level 4 on the Milestones equates to
proficiency and represents the graduation target for all Pediatric Urology fellows.

All responses are anonymous and will be part of a comprehensive study looking at surgical
training across Pediatric Urology fellowships.

Q3 What year did you graduate from your Pediatric Urology fellowship?
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2016

2017

2018

2019

2020

2021

Other

Q4 When did you complete your clinical year of training?
Before protected research time
After protected research time

Other

QS5 Do you recall discussing your Urology Milestones from residency with your Pediatric
Urology fellowship program director?

Yes
No

I was never evaluated on the Milestones during residency
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Q6 What was your awareness of the skills needed to meet graduation targets on the surgical
ability Milestones?

Not at all aware
Slightly aware
Somewhat aware
Moderately aware

Very aware
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Q7 Among the skills in genital reconstructive surgery detailed below, how would you rate

your Milestone level?
* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially

demonstrated all skills in lower levels and some skills in higher levels.

Level 4:
Level 3: Performs Level 5:
Level 2: Performs moderately Performs
Performs routine complex the most
basic pediatric pediatric complex
pediatric cases with cases with cases with
dissections Leve supervision, Leve supervision, Leve supervision,
,e.g. 12.5 e.g. distal 13.5 e.g. 14.5 e.g. perineal
processes hypospadias proximal hypospadias
vaginalis , iInguinal hypospadias , epispadias
off the vas orchiopexy, , abdominal repair,
deferens chordee orchiopexy, feminizing
correction microscopic genitoplasty
varicocele
At
graduation
from
fellowship
Today in
independen
t practice
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Q8 Among the additional skills in genital reconstructive surgery detailed below, how would

you rate your Milestone level?

* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially
demonstrated all skills in lower levels and some skills in higher levels.

Level 3:
Manipulates,
repairs, and
excises
internal
structures
with
appropriate
instrument
selection for
routine
urologic
cases (e.g.
correction of
chordee or
hidden penis)

At graduation
from
fellowship

Today in
independent
practice

Level 4:
Manipulates
and repairs
structures
with
appropriate
instrument
selection for
the majority
of urologic
cases

Level 3.5
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Level 5:
Manipulates
and repairs
structures
with
appropriate
instrument
selection for
the most
complex
urologic
cases

Level 4.5



Q9 Among the skills in open abdominal/retroperitoneal surgery detailed below, how would
you rate your Milestone level?
* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially
demonstrated all skills in lower levels and some skills in higher levels.

At
graduation
from
fellowship

Today in
independen
t practice

Level 2:
Performs
parts of
moderatel
y complex
open
pediatric
urologic
cases, €.g.
dissecting
ureter in
reimplant

Leve
12.5

Level 3.
Performs
routine
pediatric
urologic

cases with  Leve

supervision
,€.8.
pyeloplasty
in <2yr,
megaureter
repair, U-U
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13.5

Level 4:
Performs
moderately
complex
cases with
supervision,
e.g.
ureterocele
excision,
augmentatio
n
cystoplasty,
Mitrofanoff

Level 5:
Performs the
most
complex
cases with
supervision,
e.g. partial
nephrectomy
for Wilm's
tumor,
bladder neck
reconstructio
n

Leve
14.5



Q10 Among the additional skills in open abdominal/retroperitoneal surgery detailed below,
how would you rate your Milestone level?
* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially
demonstrated all skills in lower levels and some skills in higher levels.

Level 3:
Manipulates,
repairs, and
excises
internal
structures
with
appropriate
instrument
selection for
routine
pediatric
urologic
cases.

At graduation
from
fellowship

Today in
independent
practice

Level 3.5

64

Level 4:
Manipulates
and repairs
structures
with
appropriate
instrument
selection for
a majority of
pediatric
urologic
cases

Level 4.5

Level 5:
Repairs the
most
complex
urologic
anomalies
and re-do
operations



Q11 Among the skills in endoscopic surgery detailed below, how would you rate your

Milestone level?

* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially
demonstrated all skills in lower levels and some skills in higher levels.

Level 2:
Obtains
transurethra
I access and
performs
examinatio
n of the
bladder in
children for
routine
cases, €.g.
cystoscopy
for 1-2 yr
old
At
graduation
from
fellowship
Today in
independen
t practice

Leve
12.5

Level 3:
Performs
more
complex
transurethra
1 cases, e.g.
resection of
posterior
urethral
valves,
exam of
UG sinus

65

Leve
13.5

Level 4:
Performs
moderately
complex
transurethral,
ureteroscopi
¢, and
percutaneous
cases, €.g.
endoscopic
puncture of
ureterocele

Leve
14.5

Level 5:
Performs the
most
complex
transurethral,
ureteroscopi
¢, and
percutaneous
cases, €.g.
access for
PCNL under
fluoroscopic
guidance



Q12 Among the additional skills in endoscopic surgery detailed below, how would you rate

your Milestone level?

* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially
demonstrated all skills in lower levels and some skills in higher levels.

Level 2:
Manipulate
S
endoscopic
equipment
for routine
cases, €.g.
ureteroscop
y for renal
calculus

At
graduation
from
fellowship

Today in
independen
t practice

Leve
12.5

Level 3:
Manipulates
endoscopic
equipment

for
ureteroscopi
c&
percutaneou
s cases, e.g.
ureteroscop
y for UPJ
stone

66

Leve
13.5

Level 4:
Performs
moderately
complex
cases with
supervision
,€.8.
PCNL for
a partial
staghorn

Leve
14.5

Level 5:
Performs the
most
complex
transurethral,
ureteroscopic
, &
percutaneous
cases with
supervision,
e.g.
endoscopic
dilation of
calyceal
diverticulum



Q13 Among the skills in laparoscopic/robotic surgery detailed below, how would you rate your

Milestone level?

* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially
demonstrated all skills in lower levels and some skills in higher levels.

Level 2:
Acquire
S access
n
children
,e.g.
Veress
and
Hassan

At
graduation
from
fellowship

Today in
independen
t practice

Leve
12.5

Level 3:
Acquires
access in
complex
situations
, .8
access in
infants
and
obese
children

Level 4:
Performs
moderately
complex MIS
cases with
minimal
supervision, €.g.
pyeloplasty/ U-U,
heminephrectom
y, ureteral
reimplant

Leve
13.5

67

Leve

14.5

Level 5:
Performs the
most
complex MIS
cases with
mastery, €.g.
RPLND,
reconstructio
n for
neurogenic
bladder



Q14 Among the additional skills in laparescopic/robotic surgery detailed below, how would
you rate your Milestone level?
* Selecting a response in between levels, e.g. Level 3.5, indicates that you have substantially
demonstrated all skills in lower levels and some skills in higher levels.

At
graduation
from
fellowship

Today in
independen
t practice

Level 2:
Performs
basic MIS
maneuvers
in a young
child, e.g.
mobilizes

colon

during
pyeloplast
yina2yo

Level 3:
Performs
routine MIS
cases with
attention to
tissue handling
and equipment
selection/safety
,€.8.
orchiopexy,
nephrectomy

Leve
12.5

68

Level 4.
Identifies
and
manages
unforesee
n events
during
MIS

Leve
13.5

cases, €.g2.

bowel or
vascular

injury

Level 5:
Performs
the most
complex
MIS cases
with
supervision
, €.g. redo
pyeloplasty

Leve
14.5



Q15 Rate the level of importance the following program factors have on enabling Pediatric
Urology fellows to meet or exceed graduation targets on the surgical ability Milestones. If
applicable, qualify your selection in the comment boxes provided.

Not at all Slightly Fairly Very
important important Important important important

Quality
teaching by
faculty

Graduated
operative
autonomy

Frequent
feedback
from faculty

Access to
surgical
simulation
resources

Adequate
surgical case
volume

Diverse
surgical case
mix

Surgical
skills training
during
research time
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Q16 (Continued from previous screen) Rate the level of importance the following program
factors have on enabling Pediatric Urology fellows to meet or exceed graduation targets on the
surgical ability Milestones.

If applicable, qualify your selection in the comment boxes provided.

Balance
between
education and
patient care
responsibilities

Operating with
other learners

Duty hour
rules

Participation
in adverse
event analysis

Ability to
comfortably
raise concerns
about surgical
training
without fear

Commitment
to an inclusive
work
environment

Other [insert
other program
factor here if

not previously
listed]

Not at all Slightly
important important

Fairly Very

I . .
mportant important important
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Q17 How concerned were you about meeting graduation targets on all of the surgical ability
Milestones?

) Not at all concerned
) Slightly concerned

) Somewhat concerned
) Moderately concerned

) Very concerned

Display This Question:

If Q17 = Slightly concerned
Or Q17 = Somewhat concerned

Or Q17 = Moderately concerned

- Q17 = Very concerned

Q18 Why were you concerned about meeting graduation targets on the surgical ability
Milestones?

Display This Question:

If Q17 = Not at all concerned

Q19 Why were you not concerned about meeting graduation targets on all of the surgical ability
Milestones?
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Q20 Did your fellowship program have a case volume that was sufficient for you to meet or
exceed graduation targets on all of the surgical ability Milestones?

Definitely not
Probably not
Might or might not
Probably yes
Definitely yes

Display This Question:
If 020 = Definitely not

Or Q20 = Probably not
Or Q20 = Might or might not
- 020 = Probably yes

Q21 Which of the following surgical ability Milestones did have a sufficient case volume for you
to meet or exceed graduation targets in your program? Please select all that apply.

Genital reconstructive procedures

Open abdominal/ retroperitoneal procedures

Endoscopic and procedures of the upper and lower urinary tract

Laparoscopic/ robotic procedures

Q22 Thank you for filling out the survey. Are you interested in participating in a follow-up 1-
on-1 interview to discuss your experience with the surgical ability Milestones?

Yes

No
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Display This Question:
If 022 = Yes

Q23 Thank you for your interest. Please follow the link to provide your name to be considered
for a follow-up interview. Your responses to this survey will be remain anonymous.

Display This Question:
If Q22 = No

Q24 All survey participants are eligible to enter a random drawing for a free Apple iPad. If you
would like to enter the drawing, please follow the link HERE to provide your name. Your
responses to this survey will remain anonymous.

7.3 Survey of Current ACGME Pediatric Urology Fellowship Program Directors
QI You are being asked to take part in a research study.

This research is being conducted to learn about the Pediatric Urology fellow experience with the
Accreditation Council for Graduate Medical Education (ACGME) Pediatric Urology Milestones.
Specifically, we are interested in learning about the performance of Pediatric Urology fellows on
the Milestones that relate to surgical ability, the factors that influence fellows’ ability to meet
graduation targets, and programmatic improvements that could better enable all fellows to meet
surgical ability graduation targets on the Milestones. You are being asked to participate in this
research because you were identified as a former Pediatric Urology fellow or a Pediatric Urology
fellowship program director of an ACGME accredited program following the introduction of the
Milestones in July of 2015.

Your participation in this study is voluntary and you may withdraw your participation at any
time for any reason.

If you take part in this study, you will be asked to complete a 10-minute survey and may also be
asked to take part in a 45-minute interview. All survey participants will be eligible to enter into a
random drawing for an Apple iPad. You will be asked a number of questions about your
experience with the Milestones and the influence of various aspects of training on the
development of surgical competency. If you opt to participate in the interview and are invited by
the study team, the interview will be audio and video recorded for research purposes. The
possible risks of participating in this study include breach of confidentiality and answering
uncomfortable questions. The survey is entirely anonymous as no identifiers will be collected.
The interview recordings will only be reviewed by the research team and all potential identifiers
will be removed from the transcriptions prior to analysis. All data will be deleted following
conclusion of the research study.

There are no direct benefits to you from your taking part in this research. Possible benefits
include importance of knowledge to be gained for the collection of Pediatric Urology fellowship

programs and the specialty at large.
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You can decline to participate in any part of this study for any reason and can end your
participation at any time. If you have any questions about this study, you can contact Christopher
Jaeger, MD at (248) 842-3827 or via email at cjaeger@hms.harvard.edu. Thank you again for
your time and participation.

Q2 This survey will ask about your experiences as a program director with the ACGME
Pediatric Urology Milestones pertaining to surgical ability that were published in July of 2015.

For reference, the surgical ability Milestones cover genital reconstructive procedures, open
abdominal/ retroperitoneal procedures, endoscopic and percutaneous procedures of the upper and
lower urinary tract, and laparoscopic/ robotic procedures. Level 4 on the Milestones equates to
proficiency and represents the graduation target for all Pediatric Urology fellows.

All responses are anonymous and will be part of a comprehensive study looking at surgical
training across Pediatric Urology fellowships.

All survey respondents who complete the survey will have the option to enter into a random
drawing for a free Apple iPad. Thank you for your participation.

Q3 Which of the following academic years have you served as the Pediatric Urology fellowship
program director for an active clinical fellow? Please select all that apply.

2015-2016

2016-2017

2017-2018

2018-2019

2019-2020

2020-2021

2021-2022
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Q4 How many years have you spent in independent clinical practice?

Q5 How many years have you spent as a fellowship program director?

Q6 What is your awareness of the skills needed to meet graduation targets on the surgical ability
Milestones?

Not at all aware
Slightly aware
Somewhat aware
Moderately aware
Very aware

Q7 What proportion of graduates from your program have met graduation targets on all surgical
ability Milestones since you have been the program director?

Less than 25%
25% to < 50%
50% to <75%
Greater than 75%

I have never had a fellow rated on the Milestones
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Q8 Do you use your fellow's Urology Milestones from residency to help design a learning plan
for their training during fellowship?

) I did not know this was an option

") Yes
) No

Display This Question:

If Do you use your fellow's Urology Milestones from residency to help design a learning n for the... = No

Q9 Why do you choose not to use your fellow's Urology Milestones from residency?

Display This Question:

If Do you use your fellow's Urology Milestones from residency to help design a learning

Q10 Why do you use your fellow's Urology Milestones from residency?

76



Q11 Rate the level of importance the following program factors have on enabling Pediatric
Urology fellows to meet or exceed graduation targets on the surgical ability Milestones.
If applicable, qualify your selection in the comment boxes provided.

Not at all Slightly Fairly Very
important important Important important important

Quality
teaching by
faculty

Graduated
operative
autonomy

Frequent
feedback
from faculty

Access to
surgical
simulation
resources

Adequate
surgical case
volume

Diverse
surgical case
mix

Surgical
skills training
during
research time
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Q12 (Continued from previous screen) Rate the level of importance the following program
factors have on enabling Pediatric Urology fellows to meet or exceed graduation targets on the
surgical ability Milestones.

If applicable, qualify your selection in the comment boxes provided.

Balance
between
education and
patient care
responsibilities

Operating with
other learners

Duty hour
rules

Participation
in adverse
event analysis

Ability to
comfortably
raise concerns
about surgical
training
without fear

Commitment
to an inclusive
work
environment

Other [insert
other program
factor here if

not previously
listed]

Not at all Slightly
important important

Fairly Very

I . .
mportant important important
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Q13 How often do incoming fellows possess an adequate baseline surgical ability needed to meet
or exceed graduation targets on the surgical ability Milestones during fellowship?

Never

Rarely

Occasionally

Frequently

Always
Q14 What is your current level of concern for fellows meeting graduation targets on all of the
surgical ability Milestones during fellowship?

Not at all concerned

Slightly concerned

Somewhat concerned

Moderately concerned

Extremely concerned
Q15 Does your fellowship program have a case volume that is sufficient for fellows to meet or
exceed graduation targets on all of the surgical ability Milestones?

Definitely not

Probably not

Might or might not

Probably yes

Definitely yes
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Display This Question:

If Does your fellowship program have a case volume that is sufficient for fellows to meet or exceed... =
Definitely not

Or Does your fellowship program have a case volume that is sufficient for fellows to meet or exceed... =
Probably not

Or Does your fellowship program have a case volume that is sufficient for fellows to meet or exceed... = Might

Q16 Which of the following surgical ability Milestones do have a sufficient case volume for
fellows to meet or exceed surgical ability graduation targets in your program? Please select all

that apply.

D Genital reconstructive procedures
D Open abdominal/ retroperitoneal procedures
D Endoscopic and procedures of the upper and lower urinary tract

D Laparoscopic/ robotic procedures

Q17 Has your program experienced a noticeable decline in surgical case volume for any index
case categories since the Milestones were published in 2015?

") Yes
) No

Display This Question:

If Has your program experienced a noticeable decline in surgical case volume for any index case cate... = Yes

Q18 Name up to 3 procedures in index categories that have declined in volume at your program
since 2015.
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Display This Question:

If Has your program experienced a noticeable decline in surgical case volume for any index case cate... = Yes

Q19 How has the decline in case volume for the procedure(s) you cited impacted the
development of surgical ability in Pediatric Urology fellows?

) Very negative impact
) Negative impact

) No impact

) Positive impact

) Very positive impact

Q20 Does your program use a workplace-based assessment tool to evaluate operative
performance?

") Yes
) No

Display This Question:

If Does your program use a workplace-based assessment tool to evaluate operative performance? = Yes
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Q21 Which workplace-based assessment tool does your program use to evaluate operative
performance?

myTIPreport

SIMPL (Society for Improving Medical Professional Learning)
OSATS (Objective Structured Assessment of Technical Skills)
O-SCORE (Ottawa Surgical Competency Operating Room Evaluation)
OPRS (Operative Performance Rating System)

Other

Q22 Thank you for filling out the survey and for all that you do for the education of Pediatric
Urology fellows. Are you interested in participating in a follow-up 1-on-1 interview to discuss
your experience with the surgical ability Milestones?

Yes

No

Display This Question:

If Thank you for filling out the survey and for all that you do for the education of Pediatric Urolo... = Yes

Q23 Thank you for your interest. Please follow the link HERE to provide your name to be
considered for a follow-up interview. Your responses to this survey will be remain anonymous.

Display This Question:

If Thank you for filling out the survey and for all that you do for the education of Pediatric Urolo... = No

Q24 All survey participants are eligible to enter a random drawing for a free Apple iPad. If you
would like to enter the drawing, please follow the link HERE to provide your name. Your
responses to this survey will remain anonymous.

7.4 Recent graduate interview guide with probes

Introduction:
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Hello [participant name]. My name is Chris Jaeger, a student in the master’s in medical
education program at the Harvard Medical School and a current Pediatric Urology fellow at
Boston Children’s Hospital. Thank you for agreeing to participate in this study.

The goal of this study is to learn about Pediatric Urology’s experience with the ACGME
Milestones that relate to surgical ability. The overarching mission of the work is to ultimately
improve surgical training within Pediatric Urology training programs for the benefit of the
patients the specialty serves.

Using the Milestones as a guiding framework, this interview seeks to determine the
programmatic factors that promote fellow surgical skill development and explore ways to better
enable all fellows to meet competency targets during training.

There are no right or wrong answers to these questions and you can stop the interview at any
time. We are interested in your candid thoughts and ideas. Your responses as a recent graduate
of a Pediatric Urology fellowship are invaluable to this study. Before we get started, I want to
remind you that this interview will be recorded and transcribed thereafter. Any identifiable
information will be removed following transcription to ensure anonymity. The transcript from
this interview will be sent to you within one business week to allow for you to correct any
statements prior to its analysis. Do you have any questions before we get started?

Anchor:

To begin, the competencies we are referring to in this interview map directly to 4 sub-
competencies on the ACGME Pediatric Urology Milestones project. These include genital
reconstructive procedures, open abdominal/ retroperitoneal procedures, endoscopic procedures,
and minimally invasive procedures. The ability to perform complex cases independently within

each sub-competency has been set as a graduation target for every fellow.
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Questions:

Introductory questions:
1. Can you tell me about your surgical training during fellowship?
Probes:
e What were the strengths of surgical training in your program?
e What were the weaknesses of surgical training in your program?
2. How was your surgical performance as a fellow assessed by program faculty?
Probes:
e Please tell me more about the system or process.
e How often were you assessed on your operative performance?
e How did the program share results of your performance assessment with you?
e How did reviewing your performance results impact your skill development?
3. Can you tell me about your personal expectations for surgical training during
fellowship?
Probes:
e Did you set goals for yourself? If so, what were they?
e How were your expectations for surgical training different from your program’s
expectations?
e Were your expectations different from those established by the Milestones? If so, how?
e Did these goals change over time? If so, why, and how did they change?
4. Can you describe your level of preparedness for operating independently after
fellowship?

Probes:
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If unprepared, elaborate on if this was due to inadequate skill, lack of confidence, or
some other factor.
If fully prepared, what do you attribute your preparedness to?

Can you describe the surgical ability learning curve after graduation from fellowship?

Aim 2 Questions:

We now ask you to reflect on aspects of fellowship training programs that are deemed essential

for the development of trainee’s surgical skills.

5. What do you think makes for quality teaching by faculty?

Can you provide an example of how a model faculty member in your fellowship taught in
the operating room?

How does quality teaching impact fellow surgical skill development?

Did the relative importance of quality teaching by faculty change over the course of your
clinical year? If so, how?

What is the role of quality teaching outside of the operating room on surgical skill
development?

How often did your program’s faculty embody your definition of quality teaching?

Is quality teaching in fellowship different than quality teaching in residency? If so, how?
. Can you describe why graduated operative autonomy is important for the

development of surgical skill as a trainee?

What does graduated operative autonomy look like in an ideal fellowship training

program? How does this compare to your experience as a fellow?
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e How was an appropriate amount of graduated operative autonomy modeled well during
your fellowship?

o What factors negatively affected operative autonomy for trainees in your fellowship
program?

e What processes or communications promote appropriate trainee operative autonomy?

7. What kind of feedback on surgical performance do you think is most helpful to
fellows for surgical skill development?

Probes:

e Why is frequent feedback from faculty important?

How frequent should feedback from faculty be given to fellows? How did that compare

to your experience as a fellow?

Can you describe a style of feedback that was useful for your skill development?

Specifically, how did your program offer you feedback on your operative performance?
8. How does case volume factor in the development of surgical skill as a trainee?
Probes:
e How does cumulative case volume compare to a diverse case mix as far as importance for
skill development?
e For lower volume cases, was your surgical skill training prioritized by faculty? If not,
why?
e (Can you describe what a diverse surgical case mix is to you?

e How did case complexity due to patient factors influence the importance of case volume?
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9. The ability to comfortably raise concerns about surgical training without fear was
cited as a very important factor for the development of surgical skill in fellows.
Why do you think this factor is so important for Pediatric Urology fellows?
Probes:
e How did your program allow you as a fellow to raise concerns about your surgical
training? What systems or processes were in place?
e Did you ever raise concerns about your surgical training during fellowship? If so, what
was changed in your curriculum as a result?
10. Are there are any other programmatic factors that are important for surgical skill
development that we have not discussed?
Probes:
e Why is this factor important?

e How important is it relative to the other factors discussed?

Aim 3 Questions:
Upon review of actual competency outcomes reported to the ACGME, a proportion of graduates
do not meet graduation targets in each sub-competency since reporting began in 2016.
Specifically, 17% fellows did not meet graduation targets for genital reconstructive procedures;
14% for open abdominal/ retroperitoneal procedures; 5% for endoscopic procedures, and 17%
for minimally invasive procedures. Therefore, we are interested in exploring solutions that
could better enable all future fellows to consistently meet graduation targets for surgical ability.
11. What could your training program have done with no additional resources to

improve upon your surgical skill development during fellowship?
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Probes:

e Was this intervention or change ever recommended? If not, why was it not trialed or
implemented?

e Were there barriers to changing or improving surgical education in your training
program? If so, what were they and how did they affect your surgical ability
development?

12. What can the community of training programs or the Societies for Pediatric
Urology do to improve upon the surgical ability outcomes for trainees?

Probes:

e Provide specific examples.

e s there a role for a change to the structure of the fellowship?

e Is there a role for rotating fellows between centers within a geographical region?

e Is there a role for expansion of surgical training workshops at regional/ national

workshops?

Conclusion:

Is there anything that you came here wanting to share on the topic of the Milestones, but you did
not get a chance to say?

This concludes the interview. Thank you again for your participation. As a reminder, the
transcript from this interview will be sent to you via email within one business week to allow for
you to correct any statements prior to its analysis. Please feel free to contact me with questions
or concerns.

7.5 Program director interview guide with probes

Introduction:
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Hello [participant name]. My name is Chris Jaeger, a student in the master’s in medical
education program at the Harvard Medical School and a current Pediatric Urology fellow at
Boston Children’s Hospital. Thank you for agreeing to participate in this study.

The goal of this study is to learn about Pediatric Urology’s experience with the ACGME
Milestones that relate to surgical ability. The overarching mission of the work is to ultimately
improve surgical training within Pediatric Urology training programs for the benefit of the

patients.

Using the Milestones as a guiding framework, this interview seeks to determine the
programmatic factors that promote fellow surgical skill development and explore ways to better
enable all fellows to meet competency targets during training.

There are no right or wrong answers to these questions and you can stop the interview at any
time. We are interested in your candid thoughts and ideas. Your responses as a current program
director of a Pediatric Urology fellowship are invaluable to this study. Before we get started, |
want to remind you that this interview will be recorded and transcribed thereafter. Any
identifiable information will be removed following transcription to ensure anonymity. The
transcript from this interview will be sent to you within one business week to allow for you to
correct any statements prior to its analysis. Do you have any questions before we get started?
Anchor:

To begin, the competencies we are referring to in this interview map directly to 4 sub-
competencies on the ACGME Pediatric Urology Milestones project. These include genital
reconstructive procedures, open abdominal/ retroperitoneal procedures, endoscopic procedures,

and minimally invasive procedures. The ability to perform routine cases independently and
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moderately complex cases under supervision within each sub-competency has been set as a

graduation target for every fellow.

Questions:

Introductory questions:
1. Can you tell me about the surgical training provided to your Pediatric Urology
fellows at your program?
Probes:
e What are the strengths of your surgical training program?
e What are the weaknesses of your surgical training program?
2. How does your program assess fellow surgical performance?
Probes:
e Please tell me more about the system or process.
e How often are fellows assessed on their operative performance?
e How often does the program share performance assessment results with fellows?
e How does the review of operative performance impact future operative skill development
for fellows?
3. Can you describe your personal expectations for surgical training of fellows prior to
their graduation?
Probes:
e How are your personal expectations influenced by your own fellowship training?
e How do your expectations compare to graduation targets established on the Milestones?

e Have your expectations for surgical training of fellows changed over time? If so, how?
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4. How would you describe the level of preparedness fellows have for operating
independently upon graduation?
Probes:
e If unprepared, what is your reaction to this? Elaborate on if this was due to inadequate
skill, lack of confidence, or some other factor.
e [f fully prepared, what do you attribute your preparedness to?
e (Can you describe the surgical ability learning curve after graduation from fellowship for

today’s graduates?

Aim 2 Questions:
We now ask you to reflect on aspects of fellowship training programs that are deemed essential
for the development of trainee’s surgical skills.
5. What do you think makes for quality teaching by faculty?
Probes:
e (Can you provide an example of how a model faculty member teaches in the operating
room?
e How does quality teaching impact surgical skill development? Provide examples.
e Does the relative importance of quality teaching by faculty change over the course of
your clinical year? If so, how?
e What is the role of quality teaching outside of the operating room on surgical skill
development?
e How often do your program’s faculty embody your definition of quality teaching?

e [s quality teaching in fellowship different than quality teaching in residency? If so, how?
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6. Can you describe why graduated operative autonomy is important for the

Probes:

Probes:

development of surgical skill as a trainee?

What does graduated operative autonomy look like in an ideal fellowship training
program? How does this compare to the experience your fellows have had in the past 7
academic years?

Can you describe how graduated operative autonomy is best applied for the benefit of the
fellow?

What other factors negatively affect operative autonomy for trainees in your fellowship
program?

What processes or communications promote appropriate trainee operative autonomy?
What kind of feedback on surgical performance do you think is most helpful to

fellows for surgical skill development?

Why is frequent feedback from faculty important?

Ideally, how frequent should fellows receive feedback on operative performance from
faculty? How frequently does your program offer feedback to fellows? If different than
ideal — why is this the case?

Ideally, how frequently would you have fellows receive feedback on their surgical
performance?

How does case volume factor in the development of fellow surgical skill?
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Probes:

e How does cumulative case volume compare to a diverse case mix as far as importance for
skill development?

e For lower volume cases, how is surgical skill training and development prioritized
differently by faculty? If not, why?

e (an you describe what a diverse surgical case mix is to you?

e How does case complexity due to patient factors influence case volume?

e Does high case volume mask other surgical training deficiencies?

9. The ability to comfortably raise concerns about surgical training without fear was
cited as a very important factor for the development of surgical skill in fellows.
Why do you think this factor is so important for Pediatric Urology fellows?

Probes:

e In what ways does your program make it comfortable for fellows to raise concerns about
your surgical training? What systems or processes are in place? What works and what
does not work?

e Have you heard concerns about fellow’s surgical training before? If so, what was
changed in your curriculum as a result?

10. Are there are any other programmatic factors that are important for surgical skill
development that we have not discussed?

Probes:
e  Why is this factor important?

e How important is it relative to the other factors discussed?
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Aim 3 Questions:

Upon review of actual competency outcomes reported to the ACGME, a proportion of graduates
do not meet graduation targets in each sub-competency since reporting began in 2016.
Specifically, 17% of fellows do not meet graduation targets for genital reconstructive
procedures; 14% for open abdominal/ retroperitoneal procedures; 5% for endoscopic
procedures, and 17% for minimally invasive procedures. We are interested in exploring
solutions that could better enable all future fellows to consistently meet graduation targets for
surgical ability.

11. What could your training program do right now with no additional resources to
improve upon fellow surgical skill development during fellowship?

Probes:

e Was this intervention or change ever recommended in the past? If not, why was it not
trialed or implemented?

e Have you encountered barriers to changing or improving surgical education in your
training program? If so, what were they and how have these barriers affected the surgical
training of fellows?

12. What can the community of training programs or the Societies for Pediatric
Urology do to improve upon the surgical ability outcomes for trainees?

Probes:
e Provide specific examples.
e [s there a role for a change to the structure of the fellowship?

e Is there a role for rotating fellows between centers within a geographical region?
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e Is there a role for expansion of surgical training workshops at regional/ national

workshops?

Conclusion:

Is there anything that you came here wanting to share on the topic of the Milestones, but you did

not get a chance to say?

This concludes the interview. Thank you again for your participation. As a reminder, the

transcript from this interview will be sent to you via email within one business week to allow for

you to correct any statements prior to its analysis. Please feel free to contact me with questions

or concerns.

7.6 Aim 2 Codebook

Code

Definition

Faculty knowledge of fellow skills

Faculty perception of cases
Diversity of case type

Same case variation

Exposure to various approaches
Case repetition

Expertise sharing
Fellows leading surgery

Fellows teaching other learners

Immediate feedback and correction
Formal feedback

Melding case volume with autonomy
Maximizing value of rare cases
Identifying weaknesses

Independent study approach

Planning for autonomy

Open line of communication
Briefing before case
Debriefing after the case

Sprinkling in routine cases

Positive learning environment

Information faculty have about prior training of fellows influences the learning experiences
afforded
Faculty's outlook on each case influences the fellow educational experience

A wide range of case types and complexities

Different pathologies within a particular case type

Learning different methods to approach a case from various faculty
Repeated involvement in a particular case type

The act of faculty disseminating his or her reasons for performing steps of an operation their
way, citing details and prior failures

Fellows are granted chance to independently perform and/or be the primary decision-maker
for critical parts of an operation under supervision

Fellows act as a lead surgeon while teaching another learner

Verbal and non-structured feedback on surgical performance during a case that can be
positive reinforcement or corrective

Structured, periodic feedback organized by the training program where comprehensive
evaluations are discussed

The combination of case volume and increasing level of fellow independence

Harnessing the education opportunity for infrequent cases
Discovery of areas for improvement allows the fellow and faculty to address the issue
Fellow is able to choose educational experiences

The program establishes a goal for fellow surgical independence within a procedure to occur
at some point during the clinical year
The fellow and faculty can freely discuss concerns or ask questions in a safe space

Learning objectives and expectations are set prior to each case
Reviewing learning points immediately following conclusion of the case

Periodic shifting of focus to routine cases that are more common for the general pediatric
urologist

Respect is felt between faculty and fellow allowing productive, bilateral exchange of
feedback
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Faculty commitment to education

Junior attending during training
Mindful observation
Encouraging life long learning
Skills to manage OR

Progressive sequence

7.7 Aim 3 Codebook

Code

The impression that faculty care deeply about the performance of the fellow

Fellows are given the ability to act as a junior attending during training

Fellows actively observing surgical skills of faculty

Practicing the refinement of skills as an independent operator during fellowship

Teaching how to think as a surgeon including troubleshooting, next steps in the operation.

Skills are learned in a deliberate, planned order to allow the learner to continue to be
challenged.

Definition

Feedback
Stick to high standards

Track fellow autonomy

Junior attending during training
Address barriers to change

Disseminate teaching strategies

Extending surgical training
Education culture
Independent faculty evaluators
Sharing of cases

Adjusting expectations

Focus on weaknesses
Changing program structure
Optimizing Milestones

Surgical videos

Improve the quality and/or quantity of informal, personalized feedback
Accrediting and specialty organizations set and enforce expectations for fellowship programs

Incorporate a method to monitor the amount of autonomy a fellow is receiving in the
operating room
Expand opportunities for fellows to function as a junior attending while in training

Confront various resistances to change at the program level

Identify quality surgical educators and give them a platform to share their strategies and
ideas
Continuing surgical training during allotted research time

Prioritizing education within the training program
Use of an non-affiliated faculty member to evaluate the surgical performance of a fellow
Cases are shared between training programs to maximize experience of fellows

Expectations for graduating fellows need to be better defined or changed depending on the
needs of the specialty
The deliberate identification and targeting of weaknesses of trainees

Altering rotations or altering the structure to improve outcomes
Redefining the expectations of fellows for types of cases and skill abilities

The use of multi-media to showcase operations of all types for the benefit of education

96



