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Background: Several models have been introduced to improve and restructure surgical training, but
continued barriers exist. Residents are uniquely positioned to offer perspective on practical challenges
and needs of reformatting surgical education. This study aimed to establish a nationwide, Delphi
consensus statement on the perceptions of Canadian residents regarding the future of general surgery
training.
Methods: Canadian general surgery residents participated in a moderated focus group using the Nominal
Group Technique to discuss early subspecialization, competency-based medical education, and transition
to practice. Qualitative verbal data were transcribed, categorized into themes, and synthesized into
recommendation statements. During an iterative Delphi survey, resident leaders ranked each statement
on a 5-point Likert scale of agreement. The survey was terminated once consensus was achieved (>2
survey rounds and Cronbach’s o > 0.80).
Results: A total of 66 statements were synthesized by 16 members of the Canadian Association of General
Surgeons Resident Committee. A total of 49 residents participated in the Delphi consensus, which was
achieved after 2 voting rounds (Cronbach’s o = 0.93). Participants agreed that (1) residency should focus
on achieving standardized competencies and milestones based on resident ability to meet specific
measurable metrics, (2) early streaming should be offered after “core” milestones and competencies have
been achieved, and (3) an explicit period should allow transition-to-independent practice with tailored
rotations, greater autonomy, and resident-run clinics. We identified 10 barriers to competency-based
medical education implementation.
Conclusion: A nationwide consensus regarding the future of surgical training was established among
current residents. These findings can inform and help implement guidelines and national curricula that
meet the needs of the trainee and address the many challenges they face during their training.

© 2019 Elsevier Inc. All rights reserved.
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Delivery of surgical care has evolved considerably over the past
few decades, with a greater emphasis on patient safety, speciali-
zation, patient outcomes, clinical auditing, value-driven care,
accountability, and transparency in the operating room, as well as
the introduction of novel technologies."? In light of these changes,
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surgical training programs have been forced to adapt to this new
learning environment. Recent challenges include work-hour re-
strictions, decreased trainee autonomy, an expectation of more
focused training, and increasing reliance on simulation-based
training and performance assessments to meet standards of com-
petency.> > There has been a trend toward graduating the chief
residents, finishing training with decreased case volumes, greater
reliance on additional postresidency training (eg, clinical fellow-
ship), and a decreased sense of autonomy for patient care, bringing
into question overall resident preparedness for independent
practice.®’

Much effort has been made during the past 2 decades to
restructure surgical training to address some of these emerging
concerns. Among the various recommendations, 3 general themes
have gained increasing popularity and momentum in Canada and
elsewhere: (1) earlier subspecialization (“streaming”) with training
tailored to the intended career path of the individual trainee, (2)
training based on the achievement of standardized milestones and
competencies, and (3) implementation of a dedicated period of
mentorship and graded responsibilities to transition into clinical
practice.” Despite their generalized acceptance, the recommenda-
tions remain highly polarizing topics of debate within the surgical
community and substantial obstacles remain related to their
method of implementation, timing, and acceptance by training
programs and administrators.

Competency-based medical education (CBME) has already been
implemented for many years in orthopedics surgery at the Uni-
versity of Toronto (ON, Canada), and recent studies revealed that
the use of competencies are a compelling tool to increase efficiency
in the delivery of education.® After many pilot periods, the CBME
model has also been officially launched for more than a year in
several subspecialties across Canada, including otolaryngology and
anesthesiology.”' Beginning in 2019, the Royal College of Physi-
cians and Surgeons of Canada will be implementing competency by
design for surgery trainees to be fully functional by 2020.!! In 2016,
the American Board of Surgery released a statement supporting a
competency-based framework to restructure the general surgery
training, including evaluation of specific competencies and early
subspecialization.'”” A large academic institution recently con-
ducted a pilot study to evaluate entrustable professional activities
in two common general surgery disease groups (breast and biliary),
revealing various possible methods to evaluate residents, but this
approach also raised concerns about the challenge of implementing
competency by design itself. These concerns included defining
diseases most amenable to competency-based education, relevant
training milestones, and a fair and standardized method of evalu-
ation.® Before implementing national guidelines and revising
surgical curricula, it is critical to explore and elicit the opinions
from the residents who will be at the core of these initiatives, to
ensure a successful transition that meets their needs and addresses
the practical challenges of reformatting surgical residency.

The purpose of this mixed-methods study is to establish a
nationwide, Delphi consensus statement on the opinions and per-
ceptions of Canadian general surgery residents regarding the future
of general surgery training.

Methods
Study design

A two-part, mixed-methods study was performed that included
a qualitative phase (Nominal Group Technique [NGT]) to explore
and elicit the opinions and perceptions of general surgery residents
followed by a quantitative phase (modified Delphi survey

Table I
Template of questions used during the semistructured focus group

Early subspecialization (“streaming”)

e What are some advantages of early subspecialization?

e What are some disadvantages of early subspecialization?

e What is early subspecialization to you, and how should it be integrated into

training?

What are some of the barriers to implementing early subspecialization?

What is the role of clinical fellowship when implementing early

subspecialization?

Transition-to-practice (TTP)

e What elements should be incorporated into a TTP period?

e How should a TTP period be implemented?

e What are some of the barriers to implementing a TTP period into residency
training?

Competency-based medical education (CBME)

e What does competence mean to you?

e What is CBME to you?

e What are some advantages of a training program that is based on CBME
model?

What are some disadvantages of a training program that is based on CBME
model?

How do you define various competencies for surgical training?

How do you evaluate the achievement of competencies? What are the
milestones? What assessment tools with validity evidence would you use?
How do you integrate assessment tools into training (eg, for formative
feedback and summative evaluations)?

How should programs track the achievement of competencies? Is there a role
for electronic portfolios or mobile tracking systems?

technique) to develop a consensus statement. This study protocol
was approved by the institutional review board obtained at McGill
University ([Montreal, QC, Canada] Study Number A07-B42-15B)
and conforms to the Canadian Tri-Council Policy Statement of
Ethical Conduct.

Qualitative phase: Nominal group technique

At the Resident Committee retreat during the annual meeting of
the Canadian Association of General Surgeons in February 2015,
representatives from each general surgery residency program in
Canada discussed current and future issues related to the training
of general surgery residents. Participants included voted resident
leaders tasked with representing the interests of their constituents
at their respective institutions on a national level.

NGT was applied to structure the process of ideation
throughout this session. NGT is a qualitative methodology
used to derive an aggregation of the views of individual group
members. Ideas are generated individually, deliberately, and
without influential bias from other members and discussed
subsequently as a group to prioritize and aggregate the ideas.'*
The session was moderated by two members (A.M. and N.W.C.)
with experience in qualitative methodology. When appro-
priate, definitions for terminology were provided to panelists
(eg, “competency-based medical education,” “streaming,”
“validity evidence”). Using a semistructured focus group, par-
ticipants of the task force were asked to discuss issues related
to general surgery training across three domains: early sub-
specialization, transition to practice (TTP), and CBME. A list of
predetermined questions was used to guide the focus group
(Table I). Closed-ended, dichotomous questions and interrup-
tion of dialogue by the moderators were minimized to avoid
bias or leading questions and to encourage discussion. A rank-
ordered list was finalized by participants through the combi-
nation of similar and redundant items and the exclusion of
irrelevant ones.
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The focus group was audio recorded and transcribed verbatim.
The two investigators (A.M. and N.W.C.) coded the transcriptions
independently according to the three general themes. After data
extraction, inductive thematic analysis was used to compare,
match, merge, and refine additional items that may have emerged
through the discussion but had not been identified formally by the
focus group through the NGT. The final output from this phase of
the study included a comprehensive list of items that served as the
basis of the modified Delphi survey.

Quantitative phase: Delphi consensus

The list of items generated from the qualitative phase was then
subjected to a Delphi process for external validation and to achieve
consensus. This methodology is an iterative and anonymous survey
used to establish consensus among members of a panel after
several voting rounds under predefined conditions for consensus
have been met.'* Throughout each round, feedback is presented on
the results of the previous round, giving participants the oppor-
tunity to change their opinion based on the influence of the group
but avoiding the risk of bias from influential group members
incurred during live group discussions.'*

Canadian general surgery residents with more than 1 year of
postgraduate training who at any time during their residency held a
leadership position were invited to participate in a voluntary and
anonymous Delphi survey. A leadership position was defined as an
active membership within a student body committee, residency
program committee, surgery curriculum committee, or any other
resident representation (voted or appointed otherwise) at an
institutional, provincial, national, or international level. Each round
was administered online (http://fluidsurveys.com, Ottawa, Canada)
for 4 weeks. Participants were asked to complete a demographic
questionnaire and to rank each item according to their level of
agreement, using a Likert scale of 1 (strong disagreement) to 5
(strong agreement). A free text, comment box also provided pan-
elists the opportunity to comment on any item or to list additional
items that, in their opinion, were not included in each round of the
survey. Results from previous rounds were recirculated for each
item, using the mean value of the agreement scale.

Statistical analysis

Consensus was predefined as a minimum of two survey rounds
and internal consistency (Cronbach’s o > 0.80), a frequently used
measurement in Delphi technique to reflect “homogeneity of
opinion.”"® After consensus was achieved, final responses were
evaluated to assess for either “positive,” “negative,” or “no” agree-
ment with each item. An absolute minimum of two-thirds (67%)
majority vote was used as the cutoff to characterize each item as
“positive agreement” (>67% of respondents ranking the item as
either 4 or 5, out of 5), or “negative agreement” (>67% of re-
spondents ranking the item as either 1 or 2, out of 5). Items for
which neither positive agreement or negative agreement criteria
were achieved were deemed controversial and classified as “no
agreement.” Quantitative data are reported as n (%), mean (stan-
dard deviation), and median.

Results
Qualitative results

A total of 16 members of the Resident Committee of the Cana-
dian Association of General Surgeons, including 1 from each gen-

eral surgery residency program in Canada participated in a
semistructured focus group that lasted 2 h. All were general surgery

residents (median age: 30 y [28—31 y], male: 8 [50%]) in post-
graduate year (PGY) 1 (6%), PGY 2 (6%), PGY 3 (44%), PGY 4 (31%),
and PGY 5 (13%) level of training.

Through the NGT and focus group, a total of 66 items were
synthesized and categorized into the 3 themes: early sub-
specialization (n = 20), CBME (n = 26), and TTP (n = 20). These
were included in the subsequent Delphi process.

Quantitative results

A total of 94 general surgery resident leaders were invited to
complete each round of the Delphi survey. Participating were 49
respondents (52% response rate) and 42 respondents (45% response
rate) from 15 training programs throughout the country in the first
and second rounds of the Delphi process, respectively. De-
mographic data were similar among panelists in both rounds of the
survey (Table II). Consensus was achieved after 2 voting rounds
(round 1: Cronbach’s o = 0.92; round 2: Cronbach’s & = 0.93) and
summarized for each domain (Table III, Table 1V, and Table V).

Most residents agreed that, although early streaming should not
be discouraged, it should be offered to those in their last clinical
years as a bridge to one’s intended career path, but after “core”
general surgery milestones and competencies have been achieved
(Table III). Important considerations before changing current

Table II
Baseline characteristics of the focus group participants and Delphi
survey participants for each round

Focus group Delphi Delphi
(n=16) round 1 round 2
(n=49) (n=42)
Age (y) 30 [29—-31] 30[28-31] 30 [29-31]
Male/female 8 (50%)/ 26 (53%)] 25 (60%)/
8 (50%) 23 (47%) 17 (40%)
Postgraduate year
1 1(6%) 0 (0%) 0 (0%)
2 1(6%) 7 (14%) 6 (14%)
3 7 (44%) 11 (22%) 9(21%)
4 5(31%) 11(22%) 10 (24%)
5 2 (13%) 10 (20%) 9(21%)
6 0 (0%) 8 (16%) 6 (14%)
7 0 (0%) 2 (4%) 2 (5%)
Program
University of British 1 (6%) 3 (6%) 3 (7%)
Columbia
University of Alberta 1 (6%) 1(2%) 1(2%)
University of Calgary 1 (6%) 2 (4%) 2 (5%)
University of 1(6%) 1(2%) 2 (5%)

Saskatchewan
University of Manitoba 1 (6%)

Northern Ontario 1 (6%) 1(2%) 1(2%)
School of Medicine
McMaster University 1 (6%) 3 (6%) 1(2%)
University of Toronto 2 (13%) 15(31%) 12 (29%)
Queen’s University 1 (6%) 6 (12%) 5(12%)
University of Ottawa 1 (6%) 2 (4%) 1(2%)
Université de 1(6%) 1(2%) 2 (5%)
Sherbrooke

Université Laval 1(6%) 1(2%) 1(2%)
McGill University 1(6%) 7 (14%) 5 (12%)
Dalhousie University 1 (6%) 1(2%) 2 (5%)
Memorial University 1 (6%) 1(2%) 1(2%)

Intentions to pursue 11 (81%) 41 (84%) 33 (79%)
additional
postresidency training
(eg, fellowship)

Planned practice
Academic centre 10 (63%) 38 (78%) 32 (76%)
Community hospital 5(31%) 12 (24%) 11 (26%)
Rural hospital 4 (25%) 8 (16%) 10 (24%)

NOTE: Results are presented as n (%) or median [interquartile range].
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Table III
Delphi consensus results for items related to early subspecialization (“streaming”)

Item Round 1 (n = 49) Round 2 (n = 42) Final consensus”
5or4 3 2or1 5or4 3 2orl

General surgery training should be redesigned by introducing 26 (53%) 11 (22%) 12 (24%) 23 (55%) 16 (38%) 3(7%) No consensus
“streaming” in addition to foundational training?

Early subspecialization and branching during residency into “streams” should be:

e Optional 29 (59%) 12 (24%) 8 (16%) 24 (57%) 10 (24%) 8 (19%) No consensus

e Offered during the PGY-3 11 (22%) 13 (27%) 23 (47%) 6 (14%) 19 (45%) 17 (40%) No consensus

o Offered during the PGY-4 25 (51%) 15 (31%) 8 (16%) 28 (67%) 8 (19%) 6 (14%) Positive

e Offered during the PGY-5 as a bridge to one’s intended career 38 (78%) 5(10%) 5 (10%) 34 (81%) 2 (5%) 6 (14%) Positive
path (eg, job or fellowship)

o Offered only after all “core” general surgery competencies have 34 (69%) 12 (24%) 3 (6%) 40 (95%) 2 (5%) 0 (0%) Positive
been achieved

e Offered to residents intending to become community or rural 23 (47%) 16 (33%) 8 (16%) 20 (48%) 15 (36%) 7 (17%) No consensus
general surgeons

e Offered to residents intending to pursue additional 34 (69%) 10 (20%) 4 (8%) 34 (81%) 6 (14%) 2 (5%) Positive
postresidency fellowship training

e Discouraged 5 (10%) 10 (20%) 33 (67%) 8 (19%) 5 (12%) 29 (69%) Negative

Postgeneral surgery training (eg, fellowships) should be flexible 34 (69%) 11 (22%) 2 (4%) 33 (79%) 9(21%) 0 (0%) Positive
and adaptable to complement streams, to meet the needs of the
trainee and community?

Barriers to changing current general surgery training to one that is based on early subspecialization and streaming include:

e Providing appropriate resident coverage for services that are 35 (71%) 10 (20%) 2 (4%) 35 (83%) 6 (14%) 1(2%) Positive
not part of particular stream

e Defining “core” training that is essential to all general surgeons 39 (80%) 7 (14%) 3 (6%) 34 (81%) 7 (17%) 1(2%) Positive

e Prioritizing and ensuring core competencies are achieved 30 (61%) 13 (27%) 3 (6%) 33 (79%) 6 (14%) 2 (5%) Positive
before taking additional rotations tailored to their chosen
career

e Providing flexibility to residents who may not have committed 28 (57%) 19 (39%) 1(2%) 30 (71%) 8 (19%) 4 (10%) Positive
themselves to a particular stream

e Providing flexibility to residents who have committed 29 (59%) 16 (33%) 3 (6%) 33 (79%) 9(21%) 0 (0%) Positive
themselves too early in residency and are considering
changing stream

o Fair distribution of rotations to all residents, regardless of which 37 (76%) 9(18%) 1(2%) 34 (81%) 2 (5%) 6 (14%) Positive
stream they wish to pursue

e Ensuring that a stream does not overlap with further training 23 (47%) 16 (33%) 10 (20%) 16 (38%) 16 (38%) 9(21%) No consensus
that will be obtained after residency (eg, “mini-fellowship”)

e Changing the training paradigm and hospital culture for a 28 (57%) 14 (29%) 6 (12%) 25 (60%) 14 (33%) 3 (7%) No consensus
smooth transition

e Ensuring that streams are designed to meet the needs of the 31 (63%) 10 (20%) 7 (14%) 26 (62%) 13 (31%) 3(7%) No consensus
workforce and community

e Ensuring transparent and effective communication between 31 (63%) 14 (29%) 4 (8%) 25 (60%) 15 (36%) 2 (5%) No consensus

training programs offering streams and postgeneral surgery
training programs (eg, fellowship)

NOTE: Items were ranked according to level of importance to avoid morbidity on a Likert scale of 1 to 5 (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly
agree). Ratings reported as n (%).
PGY, postgraduate year.

" Consensus characterized as “positive agreement” (>67% rank 4 or 5), “negative agreement” (>67% rank 1 or 2), or “no agreement” (>67% rank 3 or neither positive or
negative agreement criteria achieved).

training to one that is based on early subspecialization included the
following: providing appropriate resident coverage for services that
are not part of a particular stream, defining “core” training that is
essential to all general surgeons, prioritizing and ensuring that
residents achieve these core competencies before allowing them to
take additional rotations that are tailored to their intended career
path, and providing adequate flexibility to residents who may have
either committed themselves too early and are considering a career
change or who have not committed themselves to a particular
career path. Furthermore, respondents agreed that it is funda-
mental for rotations to be distributed fairly to all residents,
regardless of which stream they wish to pursue.

Most respondents agreed that general surgery residency should
incorporate an explicit period of training, at the end of which al-
lows residents to make the transition from residency to indepen-
dent practice (Table IV). They further agreed that this period of
training should be designed to provide chief residents the option to
take additional rotations tailored to their intended career path with
greater autonomy and patient ownership and with opportunities to
develop skills related to managing and running a practice (eg,

coding/billing, time management, contract negotiation, etc). There
was also an overwhelming agreement that a TTP period should
incorporate “resident clinics,” whereby trainees manage patients
longitudinally, with adequate supervision from attending surgeons,
and with respect to all preoperative workup, operative in-
terventions, postoperative management, and outpatient follow-up
of the same patients by the same resident. Nevertheless, there
was no agreement regarding the optimal timing of general surgery
licensing examinations (eg, Royal College of Physicians and Sur-
geons of Canada general surgery specialty examination, American
Board of Surgery qualifying and certifying examinations) to
accommodate a TTP period at the end of residency.

The panelists agreed that general surgery residency should be
restructured to incorporate a model that focuses on the achieve-
ment of standardized competencies and milestones throughout
various levels of training. The residency should be based on the
ability of the resident to meet specific and measurable metrics
(Table V). Despite the fact that such a model was believed to pro-
vide trainees with increased clarity of expectations and help
address and remediate deficiencies early and effectively, many
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Table IV
Delphi consensus results for items related to establishing a “transition to practice” period

Item Round 1 (n = 49) Round 2 (n = 42) Final consensus’
5or4 3 2orl 5or4 3 2or1
General surgery training should incorporate an explicit period 39 (80%) 7 (14%) 2 (4%) 36 (86%) 3(7%) 3 (7%) Positive
of training at the end of residency that allows residents to
make the transition from training to independent practice?
A “transition to practice” period should be:
e Mandatory for all residents 28 (57%) 10 (20%) 10 (20%) 25 (60%) 8 (19%) 9 (21%) No consensus
e Optional 17 (35%) 5 (10%) 25 (51%) 13 (31%) 14 (33%) 15 (36%) No consensus
o Standardized 26 (53%) 10 (20%) 10 (20%) 23 (55%) 10 (24%) 9 (21%) No consensus
e Designed to provide the option to take additional rotations 47 (96%) 2 (4%) 0 (0%) 42 (100%) 0 (0%) 0 (0%) Positive
tailored to one’s intended career path
A “transition to practice” period should be designed to provide chief residents with:
e Greater autonomy and patient ownership 46 (94%) 3 (6%) 0 (0%) 39 (93%) 2 (5%) 1(2%) Positive
e Opportunities for “shadow-billing” 44 (90%) 3 (6%) 2 (4%) 41 (98%) 0 (0%) 1(2%) Positive
o Opportunities to run general surgery “resident clinics”' 48 (98%) 0 (0%) 1(2%) 40 (95%) 1(2%) 1(2%) Positive
An explicit “transition to practice” period should provide trainees with exposure to the following practice management areas:
e Coding and billing 47 (96%) 2 (4%) 0 (0%) 40 (95%) 1(2%) 1(2%) Positive
o Finding a job 46 (94%) 2 (4%) 1(2%) 39 (93%) 2 (5%) 1(2%) Positive
e Developing a network for referring physicians 34 (69%) 10 (20%) 5 (10%) 31 (74%) 9(21%) 2 (5%) Positive
e Scheduling operations 34 (69%) 12 (24%) 3 (6%) 32 (76%) 8 (19%) 2 (5%) Positive
o Hiring administrative staff 25 (51%) 15 (31%) 9 (18%) 25 (60%) 11 (26%) 6 (14%) No consensus
e Recruiting patients 21 (43%) 16 (33%) 12 (24%) 11 (26%) 27 (64%) 4 (10%) No consensus
e Issues pertaining to insurance 36 (73%) 12 (24%) 1(2%) 31 (74%) 11 (26%) 0 (0%) Positive
e Time management 31 (63%) 16 (33%) 2 (4%) 29 (69%) 11 (26%) 2 (5%) Positive
o Negotiating a contract 41 (84%) 5(10%) 3 (6%) 30 (71%) 8 (19%) 4 (10%) Positive
e Managing a practice 45 (92%) 3 (6%) 1(2%) 39 (93%) 2 (5%) 1(2%) Positive
e Improving one’s marketability for being hired as an attending 41 (84%) 6 (12%) 2 (4%) 30 (71%) 5 (12%) 7 (17%) Positive

To accommodate a “transition to practice” period at the end of residency, the general surgery licensing examination should be:"

e At the end of the PGY-4 13 (27%) 13 (31%) No consensus
o At the beginning of the PGY-5 13 (27%) 10 (24%)

o In the middle of the PGY-5 11 (22%) 8 (19%)

e Maintained in its current form at the end of the PGY-5 12 (24%) 11 (26%)

NOTE: Items were ranked according to level of importance to avoid morbidity on a Likert scale of 1 to 5 (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly

agree). Ratings reported as n (%).
PGY, postgraduate year.

" Consensus characterized as “positive agreement” (>67% rank 4 or 5), “negative agreement” (>67% rank 1 or 2), or “no agreement” (>67% rank 3 or neither positive or

negative agreement criteria achieved).

 Surgery “resident clinics,” longitudinal management of patients including all preoperative workup, operative interventions, postoperative management, and outpatient
follow-up of the same patients by the same resident, with appropriate supervision from attending surgeon.

¥ Item was rated using a single-response multiple choice format.

barriers were also identified to prevent the successful imple-
mentation of such a system (Table V). Furthermore, most re-
spondents believe that performance-based assessments should be
used to evaluate the level of competence of the graduating chief
residents.

Discussion

Surgical care has changed considerably during the past 3 de-
cades and this has placed substantial pressure on training programs
to improve the efficiency and effectiveness of training and to ensure
that graduates who enter the workforce have met the basic stan-
dards deemed necessary for patient safety."” The implementation
of work-hour restrictions, CBME curricula, various simulation-
based curricula for learning, and assessment are just a few of the
many examples reflecting these changes.*'® Within this context,
there are increasing concerns that many graduating chief residents
are finishing residency training with a decreased overall pre-
paredness for independent practice.®” Despite the commitment of
surgical educators, program directors, administrators, accredita-
tions bodies, and surgical societies to overcome these issues, many
obstacles remain. As surgical training changes, it is essential to
develop guidelines that take into account the needs of trainees who
are at the frontline of these changes and have valuable perspectives
to help guide these efforts. This study established a nationwide
resident consensus in Canada with regard to three major themes:

early subspecialization (“streaming”), establishment of a training
program based on the achievement of standardized milestones and
competencies, and the implementation of a dedicated period of
mentorship and graded responsibilities to transition into clinical
practice.

Early subspecialization refers to providing a curriculum that
allows tailoring within surgical training to the intended career
path of the trainees. The current practice and case mix of general
surgeons remain heterogenous and quite diversified, encour-
aging a surgical training that is broad in regard to technical and
operative skills.”” Specialization related to surgical outcomes has
been the subject of much debate, and many studies and sys-
tematic reviews from various subspecialties suggest that an
increased volume of practice does confer an outcome benefit in
the fields of colorectal, endocrine, hepatobiliary, pancreatic,
thoracic, and bariatric surgery.'® =27 One specific study reviewed
data on the volume-outcome relationships of surgeons, with all
operations combined, and acknowledged this positive correlation
as well.?® A great proportion of residents believe that the pursuit
of fellowships is necessary to meet their career goals.” Further
professional and technical skills development, access to jobs,
surgical autonomy, networking, and future practice management
are among the reasons some of our graduates pursue additional
training.” In Canada, the perceived paucity of the general sur-
gery job market has been cited as another factor leading trainees
to pursue fellowships and subspecializations during the past



C. Huynh et al. / Surgery 166 (2019) 726—734

Table V
Delphi consensus results for items related to “competency-based training”

731

Item Round 1 (n = 49) Round 2 (n = 42) Final consensus”
5or4 3 2or1l 5or4 3 2or1

General surgery training should be restructured to incorporate 36 (73%) 9(18%) 4 (8%) 36 (86%) 5(12%) 1(2%) Positive
some degree of a competency-based training

Graduating chief general surgery residents’ level of 37 (76%) 8 (16%) 4 (8%) 30 (71%) 4 (10%) 8 (19%) Positive
“competence” should be evaluated using performance-based
assessments (in the operating room or in a simulated
environment) in addition to the final licensing examinations
(oral and written)?

Competency-based training for general surgery training would:

e Bridge the training gaps between residency programs across 17 (35%) 23 (47%) 9 (18%) 19 (45%) 19 (45%) 4 (10%) No consensus
the country and provide a more standardized curriculum
for all general surgery residents

e Ensure higher educational standards of residency training 21 (43%) 17 (35%) 11 (22%) 21 (50%) 17 (40%) 4 (10%) No consensus
nationwide

e Provide residents with increased clarity of expectations and 41 (84%) 4 (8%) 4 (8%) 39 (93%) 3 (7%) 0 (0%) Positive
objectives throughout training

e Improve the quality and efficiency of surgical training 28 (57%) 17 (35%) 4 (8%) 27 (64%) 13 (31%) 2 (5%) No consensus

e Allow training programs to address deficiencies early and to 34 (69%) 11 (22%) 4 (8%) 35 (83%) 5(12%) 2 (5%) Positive
remediate milestones effectively

e Improve collegiality, equity, and sharing of operative cases 10 (20%) 15 (31%) 24 (49%) 6 (14%) 13 (31%) 23 (55%) No consensus
among residents

e Minimize time spent on activities not related to residents’ 28 (57%) 11 (22%) 10 (20%) 22 (52%) 14 (33%) 6 (14%) No consensus
ultimate clinical practice

e Reduce time spent on activities that are indirectly related to 18 (37%) 22 (45%) 9(18%) 14 (33%) 25 (60%) 3(7%) No consensus
residents’ ultimate clinical practice? (eg, developing surgical
skills in other areas/subspecialties that may improve overall
performance)

e Further worsen continuity of care of patients among residents 23 (47%) 16 (33%) 10 (20%) 9 (21%) 22 (52%) 11 (26%) No consensus

e Improve patient safety 10 (20%) 24 (49%) 15 (31%) 7 (17%) 21 (50%) 14 (33%) No consensus

e Reduce residents’ willingness and motivation to further 15 (31%) 15 (31%) 19 (39%) 4 (10%) 7 (17%) 31 (74%) Negative
achieve excellence and mastery after reaching fundamental
milestones

e Give trainees a false impression of long-term retention of 24 (49%) 13 (27%) 12 (24%) 8 (19%) 21 (50%) 13 (31%) No consensus
competence after finally achieving a milestone

e Diminish mentoring by faculty and other role models 10 (20%) 17 (35%) 22 (45%) 3(7%) 15 (36%) 24 (57%) No consensus

Barriers to changing current training to one that is based on the achievement of year-specific milestones (“competencies”) include:

e Providing clear, specific, and unambiguous definitions of the 40 (82%) 8 (16%) 1(2%) 37 (88%) 5 (12%) 0 (0%) Positive
various “competencies”

e Providing clear, specific, and unambiguous definitions of the 39 (80%) 8 (16%) 2 (4%) 40 (95%) 2 (5%) 0 (0%) Positive
standards that define “competent” intraoperative and
perioperative performance

e Availability of valid methods/tools to evaluate achievement of 41 (84%) 7 (14%) 1(2%) 39 (93%) 3(7%) 0 (0%) Positive
milestones

e Availability of user-friendly and convenient methods/tools 38 (78%) 7 (14%) 4 (8%) 29 (69%) 9(21%) 4 (10%) Positive
for staff to evaluate residents in a timely fashion (eg, mobile
apps)

e Providing ongoing/longitudinal assessments to ensure that 41 (84%) 6 (12%) 2 (4%) 37 (88%) 3(7%) 2 (5%) Positive
competencies that have already been attained are
maintained over time

e Availability of evaluation forms that provide meaningful and 34 (69%) 11 (22%) 4 (8%) 37 (88%) 3(7%) 2 (5%) Positive
effective feedback to residents throughout training to
highlight both strengths and weaknesses

o Infrastructure to pinpoint residents’ weaknesses and provide 37 (76%) 11 (22%) 1(2%) 38 (90%) 3(7%) 1(2%) Positive
adequate opportunities and feedback to improve those
specific weaknesses to achieve “competence”

e Availability of e-portfolio that allows longitudinal progress 30 (61%) 15 (31%) 4 (8%) 11 (26%) 23 (55%) 8 (19%) No consensus
tracking of milestones throughout residency

e Ability for faculty to be versatile to accommodate trainees at 31 (63%) 15 (31%) 3 (6%) 22 (52%) 12 (29%) 8 (19%) No consensus
various training stages

e Logistic and scheduling issues to flexibly and fluidly change 38 (78%) 11 (22%) 0 (0%) 36 (86%) 4 (10%) 2 (5%) Positive
residents’ rotations to ensure all residents are meeting their
milestones (ie, logistic burden)

e Providing appropriate resident coverage for services that are 34 (69%) 14 (29%) 1(2%) 29 (69%) 12 (29%) 1(2%) Positive
underserviced

e Providing a remediation system for residents who are 36 (73%) 7 (14%) 6 (12%) 28 (67%) 12 (29%) 2 (5%) Positive

somewhat competent (lacking some, but not all, elements
of competency) or incompetent

NOTE: Items were ranked according to level of importance to avoid morbidity on a Likert scale of 1 to 5 (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly
agree). Ratings reported as n (%).

" Consensus characterized as “positive agreement” (>67% rank 4 or 5), “negative agreement” (>67% rank 1 or 2), or “no agreement” (>67% rank 3 or neither positive or
negative agreement criteria achieved).
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decade, regardless of their intentions to pursue careers in the
community or academic centers.’® With this framework, resi-
dents can benefit from having dedicated rotations prior to
fellowship or practice.’! In our study, most residents agreed that,
after core general surgery milestones and competencies have
been achieved, early subspecialization and streaming should not
be discouraged but rather offered to interested residents in their
last clinical years. Residents agreed that before implementing
such a system, it is important to find a way to prioritize core
training that is essential for every general surgeon before
allowing residents to concentrate on their specific rotations. To
help make this possible, they recommended providing adequate
coverage for services that are not part of a particular stream, as
well as a fair distribution of rotations to all residents within a
training program. This approach may ultimately be difficult to
achieve and requires solutions that are tailored to specific
training programs based on many factors (eg, program size, total
number and case volume of “popular” services, availability of
residents to cross cover, work-hour regulations restricting
coverage, and availability of resources to alleviate resident
coverage such as physician assistants and other healthcare
personnel). Finally, for any change to be sustainable and to avoid
any unplanned consequences, surveyed residents recommended
providing adequate flexibility to residents who may have
committed themselves too early, are considering a career change,
or are not committed to a particular career path.

CBME is a new and alternative model of education and training
that relies on the achievement of key milestones and competencies
deemed necessary for independent practice. In Canada, the Royal
College of Physicians and Surgeons of Canada has committed itself
to implement this pedagogic model based on changes in surgical
care and surgical training. CBME was first introduced in anesthe-
siology and otolaryngology in 2017 and 2018, respectively. Before
implementation of CBME for specific specialties, program directors,
in concert with residents, education researchers, educators, and
licensing and accreditation bodies as well as allied health care
professionals, performed thorough literature reviews and qualita-
tive studies to identify potential advantages and challenges. Ad-
vantages include a personalized program to match the needs of the
trainees, an efficient training system, and a regular feedback sys-
tem.>>* For instance, residents who may be doing well will have
the opportunity to receive feedback more frequently, be aware
early of already-achieved goals, and therefore, direct their educa-
tion to meet their educational needs and aspirations. In contrast,
residents who may be falling behind will be identified earlier and
receive timely feedback. These residents would be given the op-
portunity to improve earlier and strive to meet specific goals. Po-
tential challenges include maintaining shared definitions of
competencies, defining outcome measurements, and creating tools
to evaluate them.*>*> In otolaryngology, several performance as-
sessments, including global and task-specific rating scales and
checklists, were identified and implemented as part of the curric-
ulum.>* Other tools with a wide range of validity evidence used to
evaluate entrustable professional activities in surgical specialties
include multiple-choice examinations, operative performance rat-
ing systems, objective structured clinical examinations, objective
structured assessment of technical skills, workplace-based assess-
ments, and simulation.>>>~37 In 2015, a Delphi survey was per-
formed among Canadian general surgery program directors who
identified 101 unique procedures and tasks categorized as junior
and/or senior level and provided a very broad framework for a
competency-based, pedagogic model.> As outlined in this study,
however, important practical issues remain to be addressed before
a CBME model can be implemented successfully. Perhaps one of the
greatest challenges is the lack of consensus and ongoing

understanding of the term “competence,” as well as a robust
methodology to measure standards that define competence. With
regard to intraoperative performance, there is a wealth of evidence
suggesting that adverse events, complications, and overall surgical
performance are highly correlated with cognitive behaviors and
advanced mental processes that are responsible for intraoperative
decision-making and judgment.>®~*4 Nevertheless, these skills are
substantially underrepresented, and most performance assessment
tools remain task-specific and lack robust measurement properties
of these advanced skills. A recent qualitative study developed a
universal framework for intraoperative performance and defined 5
distinct domains: psychomotor skills, declarative knowledge,
advanced cognitive skills, interpersonal skills, and personal
resourcefulness.*> Within the advanced cognitive skills domain,
there is a strong focus on cognitive behaviors that exemplify sur-
gical expertise. To produce a standardized definition of compe-
tence, it may be more feasible eventually to diverge away from
having procedure-specific and task-specific definitions and imple-
ment a system whereby competence is achieved by one’s ability to
excel in these 5 domains and exemplify these important behaviors
that are strongly linked to surgical expertise. Once adequate
assessment tools have been developed, most respondents agreed
with the idea of having a training program that focuses on indi-
vidual resident achievement of standardized competencies and
milestones tailored to various levels of training, and whose pro-
gression through these milestones is based on their ability to meet
specific and measurable metrics. Although such a model was
believed theoretically to provide trainees with more clarity in re-
gard to expectations and remediate deficiencies early, other chal-
lenges included the logistics of providing and receiving evaluations,
defining weaknesses followed by appropriate remediation, and
providing appropriate resident coverage while promoting flexi-
bility in scheduling resident rotations.

The idea of a TTP period seems to arise from a perceived lack of
preparedness and confidence of chief residents to start indepen-
dent practice.>” A common concern is that fellowship periods may
have replaced the role of the chief resident, where there is a gradual
development of autonomy for TTP, specifically with regard to pa-
tient ownership, certain key operative skills, and research.*®
Development of autonomy is critical for surgical practice, and
most residents report that they have not achieved it within the
allotted time of a 5-y training program.*” In light of this trend, pilot
projects at various academic institutions have been implemented
with the aim to provide graduating chief residents with a period of
independent decision-making, operative autonomy, mentoring by
senior surgeons, and experience with practice management.*89 In
a recent study at a single institution, a period of structured oper-
ative autonomy for chief residents was adopted, which provided
them with an opportunity to slowly transition to a simulated year
of practice. This program not only improved resident autonomy but
did so without any negative impact on patient outcomes.’® In
addition, the Zwisch model of intraoperative autonomy has been
shown to be a valuable and feasible framework to help develop and
assess autonomy and readiness for independent practice.’>? In our
study, most residents agreed that a new curriculum for general
surgery residency should incorporate an explicit period at the end
of training that allows residents to make a smoother transition
from residency to independent practice, especially with dedicated
“resident clinics,” options to take additional rotations tailored to
their intended career path, with more autonomy and patient
ownership, as well as opportunities to develop skill sets related to
managing and running a practice.

This study has a few limitations worth highlighting. For the
initial qualitative component of the study, resident leaders, despite
being representative of each general surgery training program in
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Canada, were only the members of the Resident Committee of the
Canadian Association of General Surgeons, which may not have
been an adequate breadth of representation of all opinions of res-
idents in the Canadian general surgery residencies to determine the
items of the initial survey. Furthermore, panelists for the Delphi
consensus included general surgery residents who at any time
during their residency held a leadership position. This definition
may have also potentially biased opinions. Nevertheless, partici-
pants of both phases of this study included a diverse group of
residents from all training programs, with a distribution that was
consistent with program size and a sample whose intended careers
paths were representative of today’s workforce.

In conclusion, this mixed-methods study established a nation-
wide consensus on the opinions and perceptions of Canadian
general surgery residents regarding the future of general surgery
training. These findings can be used by licensing bodies and sur-
gical societies to implement guidelines and national curricula that
meet the needs of trainees and address the many challenges that
would otherwise prevent a successful transition.
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