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Abstract

Background Continuing professional development (CPD) for the surgeon has been challenging because of a lack of stand-
ardized approaches of hands-on courses, resulting in poor post-course outcomes. To remedy this situation, SAGES has
introduced the ADOPT program, implementing a standardized, long-term mentoring program as part of its hernia hands-on
course. Previous work evaluating the pilot program showed increased adoption of learned procedures as well as increased
confidence of the mentored surgeons. This manuscript describes the impact of such a program when it is instituted across
an entire hands-on course.

Methods Following collection of pre-course benchmark data, all participants in the 2016 SAGES hands-on hernia course
underwent structured, learner-focused instruction during the cadaveric lab. All faculty had completed a standardized teaching
course in the Lapco TT format. Subsequently, course participants were enrolled in a year-long program involving longitudinal
mentorship, webinars, conference calls, and coaching. Information about participant demographics, training, experience,
self-reported case volumes, and confidence levels related to procedures were collected via survey 3 months prior to 9 months
after the course.

Results Twenty surgeons participated in the SAGES ADOPT 2016 hands-on hernia program. Of these, seventeen completed
pre-course questionnaires (85%), ten completed the 3-month questionnaire (50%), and four completed the 9-month ques-
tionnaire (20%). Nine of ten respondents of the 3-month survey (90%) reported changes in their practice. In the 9-month
survey, significant increases in the annualized procedural volumes were reported for open primary ventral hernia repair, open
components separation, and mesh insertion for ventral hernia repair (p <0.001).

Conclusions The expansion of the ADOPT program to an entire hands-on hernia course is both feasible and beneficial, with
evidence of Kirkpatrick Levels 1-4a training effectiveness. This expanded success suggests that it is a useful blueprint for
the CPD of surgeons wishing to learn new techniques and procedures for their patients.

Keywords Mentorship - Surgical education - Abdominal hernia repair - Continuing professional development (CPD) -
Surgical skills acquisition - Procedural transfer

Since its inception, continuing professional development  techniques and procedures have been anything but standard.
(CPD) for the surgeon has had at its core a paradox: the =~ Hands-on (HO) courses at national meetings have been char-
standard approaches for surgeons to learn and adopt new  acterized by a lack of instructional uniformity, an absence
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of learner-centered educational goals, and inconsistent long-
term follow-up. Not surprisingly, this type of approach to
surgical skills acquisition has led to disappointing post-
course outcomes [1, 2]. From its founding in 1981, the Soci-
ety of American Gastrointestinal and Endoscopic Surgeons
(SAGES) has emphasized training outside the operating
room prior to performing laparoscopic procedures [3]. As
a result, SAGES has striven to create opportunities for its
member surgeons to participate in skills-based courses at the
SAGES annual meeting. The rates of technologic advance-
ment and procedural innovation have outpaced the ability
of surgeons to learn new techniques and procedures using
traditional skills acquisition models.

At the 2015 SAGES annual meeting in Nashville, TN,
a new approach to HO procedural courses was introduced.
The acquisition of data for outcomes and procedure transfer
(ADOPT) model was implemented for a portion of partici-
pants taking the HO Hernia course in an attempt to improve
the limited rates of transfer to practice after standard HO
courses. The pilot ADOPT program attempted to enhance
procedural adoption rates as well as surgeon competence and
confidence through a systematic approach that included lon-
gitudinal mentorship, standardized instructor training, and
learner-focused education. Pilot participants reported sig-
nificant improvements in confidence and procedural adop-
tion compared to peers who had the standard 1-day training
at the SAGES annual meeting [4]. Additionally, ADOPT
participants completed more learned procedures over the
next 3 months than their peers in the standard course group
(median 26 vs. 7, p=0.054). Finally, ADOPT participants
reported an increase in both confidence and satisfaction with
the program, and they felt the course useful [4].

Based on these positive results, the ADOPT pilot pro-
gram was expanded to include all participants enrolled in the
2016 SAGES annual meeting HO Hernia course. Utilizing
the same methods for instructor training and longitudinal
mentoring for all course participants, the effectiveness of the
program was evaluated by determining procedure adoption
rates, participant confidence, and program satisfaction. As
with the 2015 pilot, we expected that participants who took
the HO Hernia course using the ADOPT methodology in
2016 would report performing more related surgical cases
and gaining improved confidence in learned procedures after
completing the program.

Materials and methods
Course implementation

The ADOPT HO Hernia program began at the SAGES
annual meeting March 17, 2016 in Boston, Massachusetts.
This program structure was similar to the 2015 ADOPT
pilot program [4]. Briefly, following collection of pre-course
benchmark data, all participants in the HO Hernia course
underwent structured, learner-focused instruction during the
cadaveric lab using the Set-Dialogue-Closure model of the
United Kingdom (UK) Laparoscopic colectomy Train the
Trainer (Lapco TT) program [4-6]. Following this onsite
course, participants were enrolled in a year-long program
involving longitudinal mentorship, webinars, conference
calls, the creation of an interactive Facebook page, and
coaching (Fig. 1).
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Fig. 1 Timeline of the 2016-2017 acquisition of data for outcomes and procedure transfer (ADOPT) hands-on hernia course
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The faculty were originally recruited based on their
expertise in the field, educational background and ability,
as well as interest and willingness to participate in the
ADOPT program. To be eligible to serve as instructors, all
faculty completed a standardized “intra-operative” teach-
ing course structured on the Lapco TT format. For the
2016 program, most of these faculty members had served
as instructors for the 2015 pilot program and had already
received TT training [6]. The remaining faculty had
received the Lapco TT training separately. All received a
2 hour refresher course in the Lapco TT teaching method-
ology the day prior to the 2016 HO Hernia course.

Ethical considerations

This assessment study of the ADOPT program effective-
ness was designated by the Inova Health System Institu-
tional Review Board (IRB) as exempt under category 1:
educational practices.

Data acquisition

Program effectiveness was evaluated using the model
developed by Kirkpatrick [7]. Level 1, participation, was
assessed by course attendance, survey responsiveness,
and reported involvement in longitudinal mentorship and
webinar activities. Level 2, change of attitudes, knowledge
and skills, was evaluated via pre- and post-intervention
surveys given to participants 2 weeks prior to the HO
Hernia course as well as 3 and 9 months after the course.
Information obtained included participant demograph-
ics, training, experience, self-reported case volumes, and
confidence in procedures taught during the HO Hernia
course. Confidence levels were assessed using a 5-point
Likert-type scale: 1 =not confident at all to 5 =completely
confident. Level 3, behavior change, and Level 4a, changes
in practice, were assessed by calculating annual totals of
targeted procedures based on the participants self-reported
case volumes 3 months prior to and 9 months after the HO
Hernia course. In addition, as part of the 3-month follow-
up survey, participants reported barriers to implementation
and adoption of procedures.

Participant reactions were also evaluated using qualita-
tive data in open-ended responses on the 3-month survey
and via participant reflections on the ADOPT program at
the conclusion of the mentorship program year. Reflections
included essays written in response to an inquiry on the
program’s impact on each participant’s practice. In this
manner, more nuanced influences of the program could be
gleaned as part of the post-intervention survey.

Data analysis

Through descriptive and analytic means, we evaluated par-
ticipants’ reactions to the course, changes in confidence,
and adoption of learned procedures. For reported proce-
dure counts, volumes were annualized prior to comparative
analysis. For questionnaire responses, descriptive statistics,
including means, ranges, counts, and proportions were cal-
culated. A comparison of annual procedure volume esti-
mates and participant confidence levels prior to the course
vs. 9 months after the course was then performed using mul-
tilevel mixed-effects linear regression with a random inter-
cept for participants’ repeated measures. We evaluated non-
response bias by comparing characteristics of respondents
and non-respondents using non-parametric Wilcoxon rank
sum tests. Statistical significance was assessed at the level
of p<0.05. Stata/MP 14.2 (StataCorp, College Station, TX)
was the software used for the quantitative analysis.

For qualitative analysis, open-ended responses were
transcribed then evaluated using the methods of Miles and
Huberman [8]. Responses were first read, then re-read,
listed, coded, and analyzed for themes. Trustworthiness
was achieved through data triangulation, use of participant
quotes, and looking for discrepant cases.

Results
Participants

Twenty surgeons participated in the SAGES ADOPT 2016
HO Hernia Program. Of these 20 participants, 17 com-
pleted questionnaires prior to the course (response rate
85%); 10 responded to the 3-month follow-up questionnaire
(50% response rate) which was completed between 96 and
134 days after the course, and 4 completed the 9-month fol-
low-up survey administered in January 2017 (20% response
rate). Table 1 lists participant characteristics. In brief, par-
ticipants had been in practice on average 15 years; most
served at a community hospital in a large urban setting and
had an academic appointment. Participants who responded
to the 9-month survey had significantly higher pre-course
confidence levels compared to non-responders in two proce-
dures: performing open, transversus abdominis release (1.93
vs. 3.0, p=0.014) and employing components separation via
an open approach (2.57 vs. 3.5, p=0.052), suggesting evi-
dence of non-response bias. Prior to the course, participants
reported low counts of components separation techniques
(Table 2). Annualized case numbers for component separa-
tion were significantly lower than primary ventral hernia
repair, recurrent ventral hernia repair, mesh insertion for
ventral hernia repair, umbilical hernia repair, and inguinal
hernia repair (all p <0.007).
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Table 1 Course participants

% or mean (range)

Pre-course survey participants, N* 17
Age 47 (30-65)
State of residence
U.S. 50%
International 50%

Practice type

Academic appointment 65%

Private practice 29%

Hospital employed 12%
Practice setting

Large urban (> 100,000) 71%

Small urban (< 100,000) 29%
Hospital setting

Academic 29%

Community, state or county 71%
Years in training 6 (1-10)
Years in practice 15 (1.5-33)
Completed fellowship 53%
Board certified 82%

Annual case volume 301 (120-700)

485% of total N=20 course participants

Table2 Annual procedure volume prior to the hands-on hernia
course

Procedure Pre-course
annual proce-
dures
Mean (SD)

Endoscopic components separation technique 0(0)

Open components separation technique 1.3(2)

Open recurrent ventral hernia repair 6.6 (6)

Laparoscopic recurrent ventral hernia repair 7.50)

Laparoscopic umbilical hernia repair 8.8 (13)

Open primary ventral hernia repair 12.2 (11)

Laparoscopic primary ventral hernia repair 13.7 (19)

Open inguinal hernia repair 18.5(7)

Open umbilical hernia repair 21.3 (31)

Mesh insertion for ventral hernia repair 24.1 (25)

Laparoscopic inguinal hernia repair 44.6 (60)

Participation and reactions

Participants reported positive reactions to the topics and
techniques covered in the course. Both open components
separation and transversus abdominis release were most fre-
quently cited as useful learned techniques in participants’
reflections. Participants reported that HO training for open
techniques was helpful. Participants also benefited from

@ Springer

mentors’ direct guidance as well as discussion of postop-
erative complications.

Qualitative analysis revealed the importance of mentor-
ship that the longitudinal aspect of the ADOPT Program
provided. For example, one surgeon wrote:

It was a wonderful experience to know that I had a
forum where I could ask clinical questions.... I feel
that the mentorship provided by the ADOPT program
has helped me tremendously through my first years of
being an attending. I now have more confidence for
future hernia repairs.

Additionally, the theme of the utility of being part of a
community of learners was apparent. Webinars provided a
supportive environment in which to give advice and receive
feedback. For example, after presenting a complex case of
a patient with a complication from hernia surgery and mul-
tiple comorbidities during one webinar, one surgeon noted
that “the group seemed supportive and gave me tips and
things to watch out for during the future second stage of the
operation.”

The degree of mentorship varied. At 3-month follow-up,
half of respondents had participated in mentorship calls
(n=2, 20%) or webinars (n=3, 30%). Among those par-
ticipating in such activities, 4 (80%) reported having con-
tact with their mentors between one and five times within
3—4 months following the hands-on course via phone, text,
email, webinar, or the group Facebook page established for
the program. Some participants noted that busy schedules
were difficult to overcome in order to find mentorship time.

Among suggestions to improve the program, two respond-
ents (20%) suggested more focus on posterior component
separation. Other participants indicated a desire for more
information on approaches to recurrent inguinal hernia
repairs, laparoscopic component separation techniques, and
discussion of decision making between repair options.

Attitudes, knowledge, and skills

Prior to the course, participants reported the lowest con-
fidence in employing a components separation technique
with a minimally invasive approach (Fig. 2). Following the
course, participant confidence significantly increased for
each major objective of the HO Hernia course (»p <0.019).
Quotes from the participants indicated the specific nature of
their enhanced confidence:

I am more willing to take on hernia cases which
require component separation.

[The] cadaver lab... was a great experience. I tried
out a [transversus abdominis release] procedure for the
first time on the cadaver and had the opportunity to
interact with other surgeons and my mentor.
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I have taught my colleagues about the ADOPT 1-year
course. I plan to increase the number of ventral hernia
surgeries this autumn.

Behavioral and practice changes

Nine participants (90%) reported changes in their practice
3 months after completion of the course. Specifically, four
respondents (40%) described performing more procedures,
including transversus abdominis muscle release, two (20%)
reported performing higher quality procedures (citing “better
techniques”, and “better outcomes”), and two (20%) con-
veyed confidence improvements.

In the extended follow-up survey at 9 months, signifi-
cant increases in the annualized procedural volumes were
reported for open primary ventral hernia repair, open com-
ponents separation technique, and mesh insertion for ventral
hernia repair (p <0.001, Fig. 3). Annualized reported counts

for other procedures did not significantly increase following
the course.

Barriers to implementation

Three months after the course most participants, 6/10 (60%),
reported no barriers to practicing tasks and adopting pro-
cedures learned in the HO Hernia course. Two participants
(20%) reported that low procedure volume or low priority of
procedures were barriers to adoption. One other participant
reported difficulty videotaping cases, and lacking support
from senior surgeons and administrators.

Discussion

Evaluation of the ADOPT program applied to an entire HO
Hernia course at the SAGES annual meeting demonstrates
its effectiveness on multiple Kirkpatrick levels. Learners

Fig.3 Annual procedure adop-
tion increased following the
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found the program useful and beneficial (Level 1 effec-
tiveness), demonstrated significant increases in confidence
performing taught tasks and procedures (Level 2 effective-
ness), and were able to significantly increase their annually
adjusted case volume for key hernia-related procedures:
open components separation, open primary ventral hernia
repair, and mesh insertion for ventral hernia repair (Level
3 effectiveness).

A key component to the success of the ADOPT program
appears to be the mentorship between learners and faculty.
In fact, the importance of mentorship in surgical education
is widely recognized. In their systematic review of men-
tor-mentee relationships in surgery, Entezami et al. [9]
found, consistent with other authors, [10—12] that the most
commonly discussed qualities of a good mentor were acting
as a professional role model; being compassionate, kind, and
supportive; acting as a critic, evaluator, and assessor; being
a leader in the field; and challenging the mentee. Entezami
et al. also described several barriers to effective surgical
mentorship relationships: (1) time constraints; (2) scarcity
of qualified mentors; (3) lack of mentorship training; and
(4) differences related to gender, culture, or generation [9].
The ADOPT program fostered such good mentorship in two
important ways: (1) the promotion of quality mentors who
were recognized as leaders in the field of hernia surgery, and
(2) the identification and mitigation of potential barriers to
mentorship (e.g., standardized instruction of all faculty in
how to deliver effective feedback and advice and selection
of faculty from a diverse background of SAGES’ surgical
leadership).

The expansion of the ADOPT program to a full HO
course was undertaken based on the belief that longitudi-
nal mentorship and structured standardized teaching in HO
courses improve both post-course procedure adoption rates
and surgeon confidence levels, leading to better access for
patients to surgeons offering the most effective procedures
with the best outcomes. Our first ADOPT pilot program in
2015-2016 supported this philosophy [4]. Similar to the
pilot program, the expanded 2016-2017 ADOPT program
resulted in both increased case volumes and increased con-
fidence levels for performing procedures taught post-course
as compared to pre-course. Specifically, of the five pro-
cedures for which participants were asked to give volume
estimates, over 100 cases were reported at the post-course
survey, with the greatest increases seen in laparoscopic pri-
mary ventral hernia repair and mesh insertion for ventral
hernia repair. Clearly, these findings reveal how completion
of a structured, longitudinal program involving mentorship
can improve transfer of learned procedural skills to actual
clinical practice.

The improvements in both case numbers and confidence
levels are in large part due to the engagement of ongoing
mentorship. Compared to historic controls from previous
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non-ADOPT hands-on courses, where no mentorship pro-
gram existed, [1, 2] a fundamental change is apparent in
the educational and practical outcome of the course. The
results seen here, consistent with our previously reported
results from the pilot program [4] demonstrate not just the
benefit, but the necessity, of longitudinal mentorship. As
the rate and complexity of new surgical procedures con-
tinue to rise, the resource allocation of both the providing
organization and the participating surgeon will demand an
effective method of procedure adoption. While the use and
training of mentors require increased resources, if the goal
of the course is to improve the confidence of the surgeon,
increase the likelihood of procedure adoption, and improve
the availability of these procedures to the patient, then the
return on investment for conducting training courses along
the ADOPT methodology is clear.

Another important component in the success of the
ADOPT program in promoting transfer of skills to clinical
practice relates to the community of practice that it helped to
create. Lave and Wenger have described the concept of situ-
ated learning in which learning occurs as a result of partici-
pation within the activities of one’s community [13]. Learn-
ing occurs through engagement with other members in one’s
specific work environment, in which specific people share
common goals; thus, the social interaction itself serves as a
vehicle for learning [14]. Such communities of individuals
sharing common goals enhance the learning of the partici-
pants [15, 16]. For the ADOPT program, a community of
practice was in essence created through the numerous activi-
ties occurring as part of the longitudinal mentorship (i.e.,
webinars, talks, mentee—mentor interactions, and interactive
Facebook page discussions). In this manner, participants felt
comfortable discussing barriers and challenges in order to
come up with solutions.

In addition to identifying elements leading to the suc-
cess of the ADOPT program, barriers to successful imple-
mentation were also examined. Fortunately, they were not
universal, as a majority of participants (60%) reported no
barriers to implementation in the 3-month follow-up sur-
vey. Of the remaining responders who mentioned barriers
impeding transfer to clinical practice, two (20%) mentioned
low surgical volume for learned procedures; the other two
(20%) stated that administrative and technical support for
implementation was lacking. Pre-registration communica-
tion between the participant and their hospital administration
prior to enrollment in order to align the goals of both parties
related to procedure adoption could help to overcome this
latter barrier.

Limitations related to our program evaluation do exist.
Similar to the pilot ADOPT program, the numbers for this
group of learners remained small, in part due to purpose-
fully limited enrollment in the course as well as partial sur-
vey response rates. Low response rates may bias results;
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evidence of non-response bias suggests that less confident
participants did not complete long-term follow-up. It can-
not be entirely assumed, however, that non-responders did
not encounter similar results; those with low confidence had
more potential for improvement. Even so, the effectiveness
of the program is still apparent. Some self-selection bias will
always exist in a course in which the participant chooses to
enroll.

In conclusion, our analysis demonstrates that the expan-
sion of the ADOPT program to an entire HO Hernia course
is both feasible and beneficial, with evidence of Kirkpatrick
Levels 1-4a training effectiveness. Most encouraging is the
evidence of behavioral change in participants’ practice pat-
terns demonstrated by increased adoption of specific hernia
procedures. This finding, combined with the increase in con-
fidence that participants demonstrated (Level 2 effective-
ness), underscores the importance of standardized instruc-
tion by trained faculty, longitudinal mentorship, and the
creation of a community of practice/learners as a forum for
discussion and learning. The ADOPT program’s expanded
success suggests that it is a useful blueprint for the CPD of
surgeons wishing to learn new techniques and procedures
for their patients.

Acknowledgements The authors wish to thank our world-class surgeon
mentors for their enthusiasm, expertise, and time commitment: Drs.
Sharon Bachman, William Cobb, Jake Greenberg, William Hope, Mike
Liang, Gregory Mancini, Archana Ramaswamy, Dana Telem, Shawn
Tsuda, and Khashayar Vaziri.

Compliance with ethical standards

Disclosures Amber Trickey PhD reports fees from SAGES for statisti-
cal analysis and manuscript preparation. Jonathan Dort, John Paige,
Erin Schwarz, Mark Coleman, Tom Cecil, and Brian Dunkin have no
conflicts of interest or financial ties to disclose.

References

1. Paige JT, Farrell TM, Bergman S, Selim N, Harzman AE,
Schwarz E, Hori Y, Levine J, Scott DJ (2013) Evolution of prac-
tice gaps in gastrointestinal and endoscopic surgery: 2012 report
from the Society of American Gastrointestinal and Endoscopic

10.

11.

12.

13.

14.

15.

16.

Surgeons (SAGES) continuing education committee. Surg Endosc
27(12):4429-4438

McLemore EC, Paige JT, Bergman S, Hori Y, Schwarz E, Farrell
TM (2015) Ongoing evolution of practice gaps in gastrointestinal
and endoscopic surgery: 2014 report from the Society of Ameri-
can Gastrointestinal and Endoscopic Surgeons (SAGES) continu-
ing education committee. Surg Endosc 29(11):3017-3029
Aggarwal R, Moorthy K, Darzi A (2004) Laparoscopic skills
training and assessment. Br J Surg 91(12):1549-1558

DortJ, Trickey A, Paige J, Schwarz E, Dunkin B (2017) Hands-on
2.0: improving transfer of training via the Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES) acquisition
of data for outcomes and procedure transfer (ADOPT) program.
Surg Endosc 31(8):3326-3332

Mackenzie H, Cuming T, Miskovic D, Wyles SM, Langsford L,
Anderson J, Thomas-Gibson S, Valori R, Hanna GB, Coleman
MG, Francis N (2015) Design, delivery, and validation of a trainer
curriculum for the national laparoscopic colorectal training pro-
gram in England. Ann Surg 261(1):149-156

Wyles SM, Schwarz E, Dort J, Tariq N, Cecil T, Coleman MG,
Paige J, Dunkin BJ (2017) SAGE(S) advice: application of a
standardized train the trainer model for faculty involved in a
Society of American Gastrointestinal and Endoscopic Surgeons
(SAGES) hands-on course. Surg Endosc 31(5):2017-2022
Kirkpatrick DI (1998) Evaluating training programs: the four lev-
els, 2nd edn. Berrett-Koehler, San Francisco

Miles MB, Huberman AM (1994) An expanded sourcebook quali-
tative data analysis, 2nd edn. SAGE, Thousand Oaks

Entezami P, Franzblau L, Chung K (2012) Mentorship in surgical
training: a systematic review. Hand 7(1):30-36

Dunnington GL, DaRosa DA (1994) Changing surgical educa-
tion strategies in an environment of changing health care delivery
systems. World J Surg 18(5):734-737

Moller MG, Karamichalis J, Chokshi N, Kaararani H, Santry
HP (2008) Mentoring the modern surgeon. Bull Am Coll Surg
93(7):19-25

Toledo-Pereyra L (2009) Mentoring surgeons. J Invest Surg
22(2):77-81

Lave J, Wenger E (1991) Situated learning: legitimate peripheral
participation. Cambridge University Press, Cambridge
Gandamihardja T, Nestel D (2017) Communities of practice and
surgical training. In: Nestel D et al (eds) Advancing surgical edu-
cation—theory, evidence and practice, 1st edn, Springer, New
York

Moser L, Berlie H, Salinitri F, McCuistion M, Slaughter R (2015)
Enhancing academic success by creating a community of learners.
Am J Pharm Educ 79(5):70

Welsher A, Rojas D, Khan Z, VanderBeek L, Kapralos B, Grier-
son LEM (2017) The application of observational practice and
educational networking in simulation-based and distributed medi-
cal education contexts. Simul Healthc. https://doi.org/10.1097/
SIH.0000000000000268

@ Springer


https://doi.org/10.1097/SIH.0000000000000268
https://doi.org/10.1097/SIH.0000000000000268

	All in: expansion of the acquisition of data for outcomes and procedure transfer (ADOPT) program to an entire SAGES annual meeting hands-on hernia course
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Materials and methods
	Course implementation
	Ethical considerations
	Data acquisition
	Data analysis

	Results
	Participants
	Participation and reactions
	Attitudes, knowledge, and skills
	Behavioral and practice changes
	Barriers to implementation

	Discussion
	Acknowledgements 
	References


