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OBJECTIVE: The purpose of this study was to synthesize
surgical education research literature over the last
decade and to address the following questions: (1) What
are the most common subjects studied? (2) What
research designs and data-gathering strategies are com-
monly employed? (3) Where are these papers being pub-
lished? (4) What subject and research design trends have
emerged in the last decade?

DESIGN: A literature review was conducted on surgical
education publications from January 2008 to July 2018,
using the search terms, “Graduate Medical Education,”
and “General Surgery.” Inclusion criteria included
articles published in the United States and Canada spe-
cific to general surgery and graduate medical education.

RESULTS: A total of 1043 articles met inclusion criteria
and were categorized according to year published, jour-
nal type, journal of publication, subject of research,
research design, and data collection method. The follow-
ing observations were noted: (1) curriculum/teaching
remains the most common subject of surgical education
research, with growing emphasis on program evalua-
tion, well-being, duty hours, and case exposure. (2)
Descriptive research is the most common, although qual-
itative and mixed methods research is becoming more
common. (3) Online surveys are the most common data
collection method as they are the quickest way to gather
data but there is an increasing use of interviews as sup-
port for qualitative research grows. and (4) Surgical edu-
cation papers are largely published in journals
specifically designed for education, and have slowly
grown in popularity in generalized surgical journals.

CONCLUSIONS: As surgical education continues to
develop as a field, we anticipate further acceptance of
qualitative research in major peer-reviewed surgical jour-
nals, increased emphasis on resident well-being, and
more effective use of interviews and mixed methods
including online resources for data collection. (J Surg Ed
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INTRODUCTION

The scope and volume of surgical education research has
expanded over the last decade. The increase in publica-
tions may be related to changes in the structure of gen-
eral surgical residency training, broader acceptance of
qualitative research, or recent modifications in health-
care policy and delivery.'”

In 2000, Derossis et al.* conducted a review of surgical
education papers published between 1988 and 1998 aim-
ing to highlight common subjects, research designs, and
statistical methods used in this research arena. They
found curriculum and teaching to be the most common
subjects studied.” Descriptive methodology was the most
common research design, although there was an increas-
ing trend in experimental research. Papers were increas-
ingly published in surgical journals rather than medical
education journals over the course of the decade.

Since 1998, numerous changes have reshaped the sur-
gical education landscape, from duty hours to the imple-
mentation of the Accreditation Council for Graduate
Medical Education core competencies.” Furthermore,
qualitative research design has been increasingly valued
in medical education literature as a means of describing
individual or group experiences as they occur in natural,
rather than experimental, contexts.”’

As surgical education continues to become a growing
field of interest and research, there continues to be an
increasing amount of resources and opportunities for both
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trainees and academic surgeons. In 2014, the American
College of Surgeons developed the Academy of Master Sur-
geon Educators with goals to assemble a group to advance
surgical education and training.® The American College of
Surgeons and the Association of Surgical Education have
developed courses and fellowships to educated those inter-
ested in the field of surgical education.”'’ These changes
highlight the growing awareness of graduate medical edu-
cation and the importance of continued understanding
and research in the field of surgical education.

In light of these changes, an analysis of recent surgical
education publications was conducted. The purpose of
this study was to synthesize surgical education research
literature over the last decade, and to address the follow-
ing questions: (1) What are the most common subjects
studied? (2) What research designs and data-gathering
strategies are commonly employed? (3) Where are these
papers being published? (4) What subject and research
design trends have emerged in the last decade?

METHODS

A literature review was conducted on surgical education
publications from January 2008 to July 2018 following
PRISMA guidelines.“ PubMed, Medline, and ERIC data-
base were queried using the search terms, “Graduate
Medical Education,” and “General Surgery.” Inclusion

criteria included articles published in the United States
and Canada specific to general surgery and graduate medi-
cal education. Exclusion criteria included research in
other surgical specialties including neurosurgery, ortho-
pedics, obstetrics, and otolaryngology. Additional exclu-
sion criteria included articles published outside of the
United States and Canada, review articles, letters, editori-
als, addresses, historical perspectives, and patient educa-
tion handouts. A total of 1043 articles met inclusion
criteria (Fig. 1).

Three investigators reviewed selected abstracts and
were categorized according to year published, journal
type, journal of publication, subject of research, research
design, and data collection method. If the information
was not referenced in the abstract, the investigators
obtained the full article for review. Using Derossis
et al.’s” paper as a resource as well as discussion with
the investigators, predefined categories for the subjects
of research were determined.

The journal type was classified as either medical or sur-
gical. The “surgical” journal category included journals
discussing surgical and procedure-based practices. The
“medical” journal category included medical journals and
excluded journals that discussed any procedures. The
subject categories were defined by approximating the
major topics highlighted in Derossis et al.: curriculum/
teaching, assessment (both technical and educational),
program evaluation, new technology, resident well-being,
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database screening
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Additional articles
identified through other

sources
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Y \ 4
Articles after duplicates
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v
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N=1043

Full Articles Included

FIGURE 1. PRISMA DIAGRAM demonsrating inifial search and inclusion and exclusion criteria for surgical education publications. '
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and other. New technology was defined as the develop-
ment of new tools, but not novel ways to use existing
tools. The major subjects were curriculum/teaching,
assessment (both technical and educational), program
evaluation, new technology, resident well-being, and
other. The “other” category was later subclassified into
case exposure/volume, duty hours/call schedule, auton-
omy/operative confidence, application/match process,
effect of resident involvement on case outcome, research
during residency, and learning styles/personalities of sur-
gical residents. Research design categories included
descriptive, comparative, and experimental, qualitative,
and mixed-methods utilizing previously described meth-
odologies by Turner et al.'*

Descriptive design included studies that described exist-
ing characteristics of a group or individuals. Comparative
or correlational research included studies looking at rela-
tionships between variables both dependent and indepen-
dent. Experimental design included studies that looked at
effects of interventions including both randomized and
nonrandomized  experiments.  Qualitative  studies
described methods using common themes to explain an
educational phenomenon, and mixed-methods included
studies that used qualitative research in addition to
another category of quantitative research. Data collection
methods included observation or testing, survey or
questionnaire, data available, and interview. For each

article, only 1 subject and research design was
selected, but multiple data collection methods could
be coded separately.

Each investigator initially coded the same 20 articles to
assess inter-rater reliability. Discrepancies were evalu-
ated and category definitions were further refined to
improve inter-rater reliability. Descriptive statistics were
employed to evaluate trends in journal of publication,
subject, research design, and data collection methods
over time.

RESULTS

A total of 1043 articles were included in the final review
dating from January 2008 to July 2018. These articles
were coded by the 3 investigators based on the standard
coding key. A full list of the articles included can be pro-
vided upon request.

The initial trial of 20 articles showed moderate inter-
rater reliability with agreement in 87% of coding options.
Discrepancies were evaluated at that time, and subject
definitions were further refined to insure inter-rater reli-
ability. A subsequent 20-article trial on new articles had
excellent inter-rater reliability with agreement in 97.5%
of coding options (Table 1).

TABLE 1. Characteristics of 1043 Articles Published Between 2008 and 2018 by Subject, Design, Data Collection

Journal
Journal of Surgical Education 364 35%
American Journal of Surger 159 15%
Journal of Surgical Researcz/ 60 6%
Journal of the American College of Surgeons 60 6%
American Surgeon 43 4%
Surgical Endoscopy 37 4%
Annals of Surgery 30 3%
JAMA 30 3%
Subject
Curriculum/Teaching 266 26%
Assessment 146 14%
Program Evaluation 64 6%
New Technology 30 3%
Well-being 41 4%
Other 496 48%
Design
Descriptive 565 54%
Comparative 272 26%
Experimental 123 12%
Qualitative 50 5%
Mixed Methods 33 3%
Data collection
Observation 333 32%
Survey/questionnaire 470 45%
Data available 342 33%
Interview 44 4%
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Journal of Publication

The majority of surgical education articles were published
in surgical journals (94%) as compared to medical journals
(6%). The most common journals for publication were the
Journal of Surgical Education (35%) and the American
Journal of Surgery (15%). Other prevalent journals
included the Journal of Surgical Research (6%), Journal
of the American College of Surgeons (JACS) (6%), Ameri-
can Surgeon (4%), Surgical Endoscopy (4%), Annals of
Surgery (3%), and Journal of the American Medical Asso-
ciation (JAMA) (3%) (Table 1).

Subiject of Research

Excluding the “other” category, the most common
research subject was curriculum/teaching (26%). Curric-
ulum/teaching remained the most prevalent subject
throughout the time interval, except when superseded
by assessment in 2009. Well-being and program evalua-
tion were discussed with increasing frequency as time
progressed (see Table 2 and Fig. 2a).

When further subdividing the “other” category, the
most common subcategories were reports of case expo-
sure for residents, duty hours and call schedules, and the
effect of resident involvement on case outcomes (see
Fig. 3). Cost of living, international graduates, global sur-
gery rotations, diversity in surgical residency, pregnancy
during residency, mentorship, and interdisciplinary col-
laboration were other categories that were studied but
are less frequent in numbers than the above.

Research Design

The most common research designs were descriptive,
comparative, and experimental (54%, 26%, 12%, respec-
tively). Qualitative research including mixed method
designs remained in the minority (5% and 3%, respec-
tively). Descriptive design remained the most common
throughout the 10-year time interval but decreased in
prevalence (88% in 2008 to 36% in 2018). Accordingly,
the other research designs became more prevalent as
time progressed (Table 2 and Fig. 2b). For example, com-
parative studies constituted only 10% of the articles in
2008, but constituted between 27% and 33% of the
articles from 2011 to 2017. Additionally, only 1% of stud-
ies in 2008 were experimental, while they made up 18%
to 24% of articles from 2014 to 2017. Qualitative and
mixed methods studies collectively accounted for 1% of
the articles in 2008, but grew to 19% by 2017.

When specifically examining qualitative and mixed
methods papers, medical journals were more likely to
publish papers with these research designs than surgical
journals. When looking specifically at qualitative studies
19% were published in medical journals and 81% were
published in surgical journals. This is in contrast to the

TABLE 2. Characferistics of 1043 Articles Published Between 2008 and 2018 by Subject, Study Design, Data Collection, and Journal Type Summarized by Publication Year

2011 2012 2013 2014 2015 2016 2017

2010

2009

2008

n=99

n=125

n=134

n=103

n=101

n=98

n=93

n=98

n=78

91
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Subiject

15%
9%
1%

12%

36%

27%

27%
23%
11%
2%
2%
36%

17%
6%
1%
0%

47%

29%

32%
6%
9%
2%
6%

46%

17%
8%
5%
5%
8%

57%

28%
9%
6%
5%
5%

46%

24%
11%
5%
5%
3%
52%

5%
5%
3%
0%

21%
65%

13%
1%
3%
0%

63%

20%

9%
0%
1%
3%

42%
44%

Curriculum/Teaching

Assessment
Program Evaluation
New Technology
Well-being

Other

Design

36%
27%
18%
12%

7%

37%
27%
24%
8%
4%

43%
29%
18%
7%
3%

31%
21%
9%
3%

36%

48%
33%
5%
11%
3%

58%
33%
4%
4%
0%

52%
27%
7%
9%
6%

75%
19%
1%
4%
1%

85%
10%
4%
1%
0%

10%
1%
1%
0%

88%

Mixed methods

Qualitative
Data collection

Descriptive
Comparative
Experimental

25%
46%
23%

7%

38%
34%
26%

3%

31%
36%
27%

6%

32%
38%
27%

3%

23%
39%
36%

2%

24%
46%
25%

6%

37%
39%
21%

3%

22%
43%
33%

2%

23%
41%
35%

1%

2%

25%
43%
30%

Survey/questionnaire
Data available

Observation
Interview
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FIGURE 2. () Subject of research trends by year. (b) Research design trends by year. [c) Data collection trends by year.

breakdown of publications for all the articles studied
with an overwhelming majority being published in surgi-
cal journals (94%) as compared to medical journals (6%).
Qualitative and mixed methods papers were more likely
to focus on curriculum/teaching compared to other
study designs. Utilization of interviews for data collec-
tion was much more common in qualitative studies,
whereas observation and survey/questionnaire are more
common with other study designs.

Data Collection

Survey/questionnaires were the most prevalent data collec-
tion method throughout the study period. Observation and
available data remained the next 2 most commonly used
methods. Examples of available data included case logs,
previous resident surveys, and demographic data. The
minority of papers employed interviews for data collection
throughout the time interval, although their prevalence
did marginally increase over time (Table 2 and Fig. 20).

1480

DISCUSSION

This analysis of surgical education publications from the
last decade provides insight into the changes to this field
of research. Content, research methods, data collection
strategies, and journals dedicated to publishing surgical
education literature were critically evaluated.

Subject themes often reflect changes in the surgical edu-
cation climate, such as the introduction of duty hour regu-
lations, institution of core competencies, expansion of
endoscopic surgery, and high rates of resident burnout
and attrition. Although curriculum and teaching remained
the most common topic over the last decade, program
evaluation, well-being, duty hours, and case exposure
increased with time. Curriculum and teaching may have
remained most prevalent as the scope of general surgery
expands to include endoscopic and robotic surgery modal-
ities. As highlighted in Derossis et al.,” the steady increase
in program evaluation publications may reflect a growing
need for program accountability. With recent publications
illustrating poor health outcomes (substance abuse, men-
tal health issues, poor sleep, poor home life, and increased
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Other Common Subjects

Additional Subjects

Match Process

nomy

FIGURE 3. Distribution of common “other” subjects.

burnout) in surgical residents,'”"'” many surgical educa-

tion papers have emphasized the effects of the duty hours,
the night float system, and formalized programs on resi-
dent well-being.'“'® Finally, the increasing number of
papers focusing on case exposure during residency likely
reflects the general concern of surgical residents not being
adequately trained given the duty hour restrictions.'” >
Although descriptive research remained the most
common research design, its prevalence decreased
over time as comparative, experimental, qualitative,
and mixed methods increased. Descriptive research
can be simple, fast, and inexpensive; it is the easiest
way to illustrate current characteristics or patterns
without having to perform retrospective or prospective
analysis. However, more complex methods such as
comparative or experimental study designs are often
required to draw quantitative comparisons and/or
causal relationships.”® Over the last 20 years, there has
been very limited qualitative or mixed method study
design published in surgical journals. Qualitative
research is relatively new in the field of medical educa-
tion. The limited utilization of this method may reflect
an adaptation period with the need to learn and master
a new set of methodologies. In order to close this gap,
those interested in graduate medical education may
seek out additional training including resources from
education academies, Masters of Education, or educa-
tions research fellowships.®” The recent increase in
published qualitative research indicates that new
emphasis is being placed on underlying reasons, opin-
ions, and motivations related to surgical education.
Survey and questionnaires remained the most com-
monly utilized data collection methods which may be
related to the ease of creating, distributing, completing,
and evaluating online survey results. As the value placed
on qualitative research slowly increases, interviews

and other qualitative data collection will likely rise over
time.

This review has several key limitations. First, the initial
literature search was limited to publications from the
United States and Canada, which does not capture the
entire body of surgical education research outside of
North America. Secondly, although the initial 50 articles
were coded together among the investigators there
could still be some inter-rater variability with subsequent
analysis. Although discrepancies between coders were
addressed at the beginning of the coding process, coding
styles may have deviated as time progressed given the
large number of articles. Finally, this study was designed
to qualitatively describe surgical education trends over
the last decade, and exhaustive statistical analyses were
not employed to quantify the observed changes.

CONCLUSIONS

The purpose of this paper was to define those research
subjects, journals, designs, and data collection methods
used in surgical education research and observe how
they have evolved over the last decade. A thorough
review of the surgical education literature from 2008 to
2018 yielded the following observations: (1) curriculum/
teaching remains the most common subject of surgical
education research, with growing emphasis on program
evaluation, well-being, duty hours, and case exposure.
(2) Descriptive research is the most common but slowly
declining while qualitative and mixed methods research
is becoming more common. (3) Online surveys are the
most common data collection method however there is
an increasing use of interviews as support for qualitative
research grows. and (4) Surgical education papers are
largely published in journals specifically designed for
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education, and have slowly grown in popularity in gener-
alized surgical journals.

As surgical education continues to develop as a
field, we anticipate further acceptance of qualitative
research in major peer-reviewed surgical journals,
increased emphasis on resident well-being, and more
effective use of interviews and mixed methods includ-
ing online resources for data collection. In the future,
conducting multi-institutional surgical education
research may help coordinate research priorities and
improve funding.”* Furthermore, North American sur-
gical education literature should be compared to other
areas, most notably the United Kingdom, to compare
trends in subject, research design, and data-gathering
strategy.
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