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by Current Orthopaedic Surgical
Residents: A Nation-wide Survey

Abstract

Background: More than 150 accredited orthopaedic residency

programs exist in the United States with more than 3,300 residents.

Every year, between 600 and 800 orthopaedic surgeons complete

boardcertification.However, little is knownaboutwhat residentsuse

and prefer of the many resources available to them. The purpose of

this study is to understand how orthopaedic residents across the

country prioritize educational resources.
Methods: An 18-question surveywith subquerieswas compiled on

the REDCap (Research Electronic Data Capture) platform.

Residents were reached through program coordinators, program

directors, and word of mouth. There were 374 total respondents.

Responses were summarized for the total population and stratified

separately by sex, location, and year of training. P values were

adjusted for multiple comparisons using the Bonferroni method.
Results: Respondents were 83.4%male and 16.6% female.

Orthobullets was the single most valued resource and general review

articleswere thesinglemostvalued journal resource.Theaverage time

spent studyingwas10.7 hr/wk (SD= 7.6), with no notable differences

by program location or sex. A significantly larger percentage of female

residents placed more importance on specialty-specific journals

(32.8% rated as very important versus 19.9% frommales, P = 0.016)

and research-related journals (P = 0.004). VuMedi use significantly

increased until postgraduate year-4 (P , 0.001), whereas residents

earlier in training used YouTube more often (P = 0.026). There were

differences in journal prioritization by program region, with the

Midwest, Northeast, and South preferring primary, focused articles

and the Northeast, South, and West emphasizing systematic review

articles (P = 0.032). Industry-sponsored events were used by 67.4%

of residents as an educational adjunct.
Conclusions: Current residents—regardless of sex, location, and

year in training—use Orthobullets and other electronic resources.

There continues to be utilization of industry-sponsored resources,

although they are not the primary focus for those in training.
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Understanding modern orthopae-
dic residency education para-

digms aswell as how residents identify,
consume, and prioritize resources is
critical for maintaining an effective
orthopaedic residency program. Most
agree that theeducationof trainees falls
upon all those involved in a residency.1

There are approximately 154 ac-
credited orthopaedic residency pro-
grams in the United States and 3,889
residents.2 Every year since 1934,
between 600 and 800 orthopaedic
surgeons complete board certification
through the American Board of
Orthopaedic Surgery.3 Despite this, no
standardized way is observed in which
orthopaedic residents are educated
between the time they enter residency
and the time they graduate.4 Re-
sources available to residents include
didactic lectures, clinical settings,
operating room experience, texts and
journals, and electronic and web-
based platforms.4 In addition, many
programs facilitate access to surgical
skills laboratories, simulators, cadav-
eric dissection, training courses, and
industry-funded events andmaterials.4

In recent years, electronic resources
have become mainstay sources used
by residents to gain knowledge and
successfully navigate examinations.5

This pattern of electronic resource
utilization is seen throughout medi-
cine6 and in surgical training pro-
grams7 and clearly represents an
evolving trend in how residents learn.
In addition, electronic resources have
been shown to reduce error rate and
surgical time, as well as improve sur-
gical skill.5,7,8

Although there has been some
research on resident resource utiliza-
tion in orthopaedic surgery,5 there is
still much to be understood about
how resources are prioritized by
learners in programs across the

country during a time when elec-
tronic healthcare resources have
become mainstream. The goals of
this study are to: (1) determine the
primary resources chosen by ortho-
paedic residents as well as how they
are used; (2) identify regional dif-
ferences in resource use in ortho-
paedic surgery programs; and to (3)
assess for differences in sex in terms
of resource utilization.

Methods

An anonymous 18-question survey
with subqueries was developed based
on surveys used in similar studies9,10

and constructed in REDCap (Research
ElectronicDataCapture) (AppendixA,
http://links.lww.com/JG9/A53). Resi-
dency coordinators were contacted
and then distributed the survey to their
program.We also used word of mouth
between any combination of residents,
coordinators, and directors. There was
no central database available through
which to contact residents, and we
could not verify the total number of
residents who ultimately received the
survey.
There were 374 total respondents

from October 2017 to March 2018,
with three subjects excluded because
their year of training was listed as
other or missing. Year of training 5
and 6 were combined together. Sur-
vey responses were summarized for
the total population and stratified
separately by sex, location, and year
of training. We used a two-sample
t-test to compare hours per week
spent researching between male and
female respondents and a one-way
ANOVA (analysis of variance) test
to compare weekly hours spent
studying across program locations
and years of training. Responses of
yes/no and other nonordered re-

sponses were analyzed using chi
squared or Fisher’s exact tests.
Ordered responses were compared
with sex using Wilcoxon rank-sum
tests and with program location and
year of training using Kruskal-Wallis
equality-of-populations rank tests.
Data were analyzed using Stata 15
(Stata Statistical Software: Release
15; StataCorp LP). For each survey
question that queried a use of mul-
tiple educational resources, we
used a Bonferroni adjustment for
multiple comparisons (ie, we multi-
plied P-values by the number of tests
conducted). Statistical significance
was assessed at the 0.05 level, and all
tests were two-tailed.

Results

Overview
Of the respondents, 83.4% are male
(307), 16.0% are female (61), and
three preferred not to specify sex
(,1%). The mean hours spent
studying per week is 10.7, with a SD
of 7.65. Years of training and geo-
graphic location were evenly repre-
sented, and demographic data is
given in Table 1 and Figure 1.
The single most valued resource

used among residents is the Ortho-
bullets (Copyright © 2018 Lineage
Medical) platform, which consists of a
website (https://www.orthobullets.com)
and cell phone application, at
57.1% (212), textbooks at 22.6%
(84), systematic review/meta-analy-
sis/general review articles at 11%
(41), and primary, focused research
articles at 5.9% (22). Although
67.4% of residents use industry-
sponsored events, no respondents
find these events to be the single most
valued resource.

Investigation supported by the University of Utah Population Health Research Foundation, with funding in part from the National Center for
Research Resources and the National Center for Advancing Translational Sciences, National Institutes of Health (Grant
5UL1TR001067-05).
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In terms of journal resources used
by residents, the single most valued is
general review articles at 55.5% (206),
followed by systematic review articles
at 22.4% (83), and primary, focused
research articles at 18.3% (68).
Table 2 displays a complete list of

the educational resource options pro-
vided to residents as well as the per-
centage of residents who use the
resource. Residents identify their top
three most used resources as: (1) Or-
thobullets (236, 63.6%), (2) textbooks
(111, 29.9%), and (3) systematic
review/meta-analysis (76, 20.5%). In
terms of preparation for a case or
specific procedure, the top three re-
sources differed, with the approach
being to: (1) read a general website,
like Orthobullets (197, 53.1%), (2)
watch a relevant surgical video (116,
31.3%), and (3) read a relevant text-
book excerpt (87, 23.5%).
Residents were asked to identify

their top three online resources used
to stay current and enhance funda-
mental orthopaedic knowledge. The
responses were: (1) Orthobullets
(345, 93%), (2) VuMedi (165,
44.5%), and (3) variouswebsites (81,

21.8%). The approach to enhancing
general knowledge is to prioritize
general websites, like Orthobullets,
and then move on to relevant text-
books, followed by relevant system-
atic reviews, meta-analyses, and
general review articles.
The importance of scholarly jour-

nals was addressed by comparing
several journals. Residents find the
Journal of the American Academy of
Orthopaedic Surgeons (JAAOS) and
the Journal of Bone and Joint Surgery
to be very important (200, 53.9% and
138, 37.2%, respectively). Specialty
journals and Clinical Orthopedics
and Related Research (CORR) were
used but not deemed as important as
educational resources. Specialty jour-
nals were seen as very important by
22% and CORR was viewed as very
important by 8.4%.

Sex
No significant difference is evident
between sexes in the mean amount of
time spent studying per week (P =
0.94), withmale respondents spending
10.7 hours and female respondents
spending 10.8 hours. In addition, both
sexes identify the single most valued

journal resource as general review
articles (55.9% of male respondents
and 59.0% of female respondents)
and the most valued resource in gen-
eral as Orthobullets (58.7% of male
respondents and 50.8% of female
respondents).
Specific resources are not used

markedly differently based on sex,
as seen in Table 3. High percentages
of each group use Orthobullets,
textbooks, systematic review/meta-
analyses, primary, focused articles,
and VuMedi. No difference between
sexes exist in terms of how they use
industry-sponsored events, with
.50% of male and female residents
doing so. Finally, no notable differ-
ence exists in how male and female
residents prioritize their top three
resources in general or in how they
prioritize resources while specifically
preparing for a case.
Male and female residents signifi-

cantly differed in their assessment of
the importance of scholarly journals.
More female residents find the
CORR journal to be very important
or important (11.5%, 44.3%, re-
spectively, for females; 7.5%, 28.7%,
respectively, for males with a P =

Table 1

Demographics of Respondents

Variable N (%)

Year of training

PGY-1 80 (21.6)
PGY-2 72 (19.4)

PGY-3 74 (20.0)
PGY-4 77 (20.8)

PGY-5/6 68 (18.3)
Training located?

Midwest 119 (32.1)
Northeast 107 (28.8)
South 95 (25.6)

West 50 (13.5)
Sex

Male 307 (83.4)
Female 61 (16.6)

Prefer not to answer 3 (0.8)

PGY = postgraduate year

Figure 1

Geographic partitioning of residency programs.
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0.004). The same occurred for spe-
cialty journals, with a larger per-
centage of female residents finding
them to be very important or
important (32.8%, 42.6%, respec-
tively, for females; 19.9%, 36.5%,
respectively, for males with a P =
0.016).

Finally, a significantly greater
percentage of female residents
strongly agreed (27.9%) or agreed
(44.3%) that the addition of spe-
cific research articles to the JAAOS
increases the educational value
of the journal, versus 21.2% of
male residents who strongly agreed

and 32.6% who agreed (P =
0.007).

Geography
No significant difference is observed
between location of resident in mean
amount of time spent studying
per week (P = 0.72), with residents
from the Midwest spending 10.5
hours, Northeast spending 11.3
hours, South spending 10.2 hours,
and West spending 10.8 hours. In
addition, residents from all locations
feel that the single most valued
journal resource is general review
articles, 44.3% to 64.4% (P = 0.032).
However, the Midwest, Northeast,
and South emphasize primary,
focused articles (17.8% to 23.4%)
more than the West (12%) and the
Northeast, South, and West prefer
systematic review articles (20.0% to
32.1%) more than the Midwest
(16.1%, P = 0.032). Residents from
all over the country use similar elec-
tronic resources, including Ortho-
bullets, VuMedi, YouTube, and
various websites. Orthobullets is the
primary resource used in all locations.

Table 2

Educational Resources Used in Training (Respondents Could Select More
Than One).

Resource N (%)

Orthobullets 369 (99.5)

Systematic review/meta-analysis 342 (92.2)
Textbooks 334 (90.0)
Primary, focused research articles 325 (87.6)

Industry-sponsored events 250 (67.4)
VuMedi 249 (67.1)

Surgical atlases 231 (62.3)
In-person/recorded lectures 200 (53.9)

YouTube 196 (52.8)
Various websites 193 (52.0)

Wikipedia 132 (35.6)
Podcasts 41 (11.1)

Other 19 (5.1)
Blogs 12 (3.2)

Table 3

Resource Use Based on Sex

Resource

Male Female

Yes No Yes No

Primary, focused articles 267 (87.0) 40 (13.0) 55 (90.2) 6 (9.8)

Systematic review/meta-analysis 282 (91.9) 25 (8.1) 57 (93.4) 4 (6.6)
Textbooks 274 (89.3) 33 (10.7) 57 (93.4) 4 (6.6)
Surgical atlases 190 (61.9) 117 (38.1) 38 (62.3) 23 (37.7)

Podcasts 39 (12.7) 266 (86.6) 2 (3.3) 59 (96.7)
Orthobullets 305 (99.3) 2 (0.7) 61 (100.0) 0

YouTube 166 (54.1) 141 (45.9) 27 (44.3) 34 (55.7)
VuMedi 207 (67.4) 99 (32.2) 40 (65.6) 21 (34.4)

Blogs 12 (3.9) 293 (95.4) 0 61 (100.0)
Various websites 155 (50.5) 151 (49.2) 35 (57.4) 26 (42.6)

Wikipedia 111 (36.2) 194 (63.2) 18 (29.5) 43 (70.5)
In-person/recorded lectures 164 (53.4) 142 (46.3) 34 (55.7) 27 (44.3)

Industry-sponsored events 206 (67.1) 100 (32.6) 43 (70.5) 18 (29.5)

All P values . 0.05.
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Year in Training
There was no significant difference
in the mean amount of time spent
studying per week based on training
level (ie, postgraduate year [PGY]),
with PGY-1 spending 10.6, PGY-2
spending 12.1, PGY-3 spending 10.3,
PGY-4 spending 10.6, and PGY-5/6
level spending 9.9 hours (P = 0.51).
Residents in all the PGYs of training
report the single most valuable
resource as Orthobullets, followed
by textbooks. Significant differences
were found in VuMedi use, which
steadily increased each year of
training until PGY-4 (P , 0.001).
Similarly, residents earlier in training
appear to use YouTube at a greater
rate (53% of PGY-1 residents, 41%
of PGY-2 residents) than those at a
higher level of training, with only
23% of trainees at the PGY-5/6 level
(P = 0.026). Data can be found
in Table 4.
A similar trend was seen when res-

idents were asked whether they used
online resources to enhance their
fundamental knowledge, with resi-

dents earlier in training using You-
Tube more than senior residents.
Sixty-five percent of PGY-1 level
and 45%of PGY-2 level residents use
YouTube, whereas only 25% of
PGY-5/6 levels do so (P = 0.001).
Senior residents use VuMedi more
than juniors, with 60% of PGY-5/6
level residents endorsing use and
only 38% of PGY-1 level residents
(P = 0.001).
As residents progress in training, a

significant increase in prioritizing
primary, focused research articles
(P = 0.013) is observed. Although
this resource was never ranked as the
top resource, a greater percentage of
residents reported using it as they
rose in training level.

Discussion

This study provides insight into the
manner in which residents are cur-
rently being educated as well as how
they prioritize and invest their time.
Since the initiation of work-hour re-

strictions on July 1, 2003, residents
are forced to assimilate the same
mass of knowledge.11-13 They must
do so in an expeditious fashion in a
changing academic setting, given
that surgical volume is unchanged
for junior residents and increased for
senior residents after hour regu-
lations.14 Higher educational learn-
ing is changing with evolving
technology and instant access to
unlimited resources, as well as a
large volume of yearly publications
in the field.15 More than 600,000
articles are published in biomedical
literature every year, providing an
insurmountable mountain of chang-
ing medical literature.15 Resident
physicians are clearly users of tech-
nology and have been raised in a
generation in which healthcare is
available on Internet platforms and
resources are electronically at their
fingertips.16

Electronic platforms, such as Or-
thobullets, appear to have advanced
the way residents learn by providing
an easily accessible, free gateway to

Table 4

Resource Use by Year in Training

Question 2:
Do You Use the
Following
Resources?

Year 1
(N = 80),
n (%)

Year 1
(N = 27),
n (%)

Year 3
(N = 74),
n (%)

Year 4
(N = 77),
n (%)

Year 5/6
(N = 68),
n (%)

P
ValueYes No Yes No Yes No Yes No Yes No

Primary, focused
research articles

69 (86.3) 11 (13.8) 61 (84.7) 11 (15.3) 61 (82.4) 13 (17.6) 72 (93.5) 5 (6.5) 62 (91.2) 6 (8.8) .0.99

Systematic review/
meta-analysis

68 (85.0) 12 (15.0) 67 (93.1) 5 (6.9) 67 (90.5) 7 (9.5) 75(97.4) 2 (2.6) 65(95.6) 3 (4.4) 0.60

Textbooks 71 (88.8) 9 (11.3) 65 (90.3) 7 (9.7) 66 (89.2) 8 (10.8) 70 (90.9) 7 (9.1) 62(91.2) 6 (8.8) .0.99

Surgical atlases 53 (66.3) 27 (33.8) 43 (59.7) 29 (40.3) 50 (67.6) 24 (32.4) 46 (59.7) 31 (40.3) 39 (57.4) 29 (42.6) .0.99

Podcasts 12 (15.0) 67 (83.3) 9 (12.5) 63 (87.5) 7 (9.5) 66 (89.2) 6 (7.8) 71 (92.2) 7 (10.3) 61 (89.7) .0.99

Orthobullets 79 (98.8) 1 (1.3) 72 (100) 0 74 (100) 0 77 (100.0) 0 67 (98.5) 1 (1.5) .0.99

YouTube 53 (66.3) 27 (33.8) 41 (56.9) 31 (43.1) 37 (50.0) 37 (50.0) 42 (54.5) 35 (45.4) 23 (33.8) 45 (66.2) 0.026

VuMedi 25 (31.3) 54 (67.5) 46 (63.9) 26 (36.1) 56 (75.7) 18 (24.3) 65 (84.4) 12 (15.6) 57 (83.8) 11 (16.2) ,0.001

Blogs 4 (5.0) 75 (93.8) 2 (2.8) 70 (97.2) 3 (4.1) 70 (94.6) 2 (2.6) 75 (97.4) 1 (1.5) 67 (98.5) .0.99

Various websites 51 (63.8) 28 (35.0) 34 (47.2) 38 (52.8) 42 (56.8) 32 (43.2) 41 (53.2) 36 (46.8) 25 (36.8) 43 (63.2) 0.17

Wikipedia 34 (42.5) 45 (56.3) 23 (31.9) 49 (68.1) 25 (33.8) 49 (66.2) 32 (41.6) 45 (58.4) 18 (26.5) 49 (72.1) .0.99

In-person/recorded
lecture

47 (58.8) 32 (40.0) 35 (48.6) 37 (51.4) 39 (52.7) 35 (47.3) 44 (57.1) 33 (42.9) 35 (51.5) 33 (48.5) .0.99

Industry-sponsored
events

51 (63.8) 28 (35.0) 46 (63.9) 26 (36.1) 47 (63.5) 27 (36.5) 56 (72.7) 21 (27.3) 50 (73.5) 18 (26.5) .0.99
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organized information about the
field. Our data revealed the over-
whelming prioritization of this
resource as supplement to both gen-
eral knowledge and in case prepara-
tion. With immediate access to
information about various topics in
orthopaedics, either online or
through a cell phone application,
residents are able to learn about
everything from the basics to specific
surgical approaches. Residents
almost universally use Orthobul-
lets—as was seen with the 99.5% in
our data set—whereas systematic
review/meta-analysis, textbooks, and
primary, focused articles follow
behind. In addition, all residents in the
country, regardless of year of training
or sex, find value in this resource. This
is departure from a time when jour-
nals or textbooks served as the
mainstay of educational resources.
Instead, a new generation of digital
natives who consume, prioritize, and
seek information quite differently is
observed.16,17 It is also important to
note that open-access resources do not
always have a clearly stated review
process that systematically removes
errors and verifies accuracy. Many
websites and various electronic re-
sources are not subject to the peer
review process of journal submissions
or textbook authorship.
The role of industry-sponsored

events and learning is also an impor-
tant topic. A notable 67.4% of resi-
dents report using industry-sponsored
events for education. However, not a
single resident felt this to be the single
most valued resource. This speaks
to how industry-sponsored events
are used: quite frequently, but not as
the prioritized resource. Industry-
sponsored events provide a time out-
side of the operating room to become
familiar with instruments and techni-
ques and are especially beneficial for
those earlier in training.18 Industry
influence remains a controversial topic
and a source of bias that the resident
must acknowledge and attempt to

control.19 The role of industry in our
field is a large one, evidenced by the
thousands of industry-sponsored
training courses and residency curric-
ulums that include interaction
between device representatives and
various implants and tools.19 There is
also focus on the ethics surrounding
the relationship between the surgeon
and device representative.20 In addi-
tion, it has been established that
orthopaedic surgeons and residents do
not understand the trust cost and cost
variability of various devices and im-
plants.21 Given this, it is encouraging
that orthopaedic residents are using
industry-sponsored education oppor-
tunities but not focusing on them as
the backbone of their study approach.
Reaching residents was a very dif-

ficult aspect of the study. There was
no centralized way to access all resi-
dents, despite the existence of larger,
membership-driven societies and
governing bodies representing the
field. Contacting participants re-
quired coordination between various
program representatives, and a larger
pool of residents might have been
captured if a more centralized form
of communication or contact list were
available. It was not possible to calcu-
late response rate because we did not
knowhowmany residents received the
survey.Using theapproximatenumber
of residents in the country (3,889),2

and our 374 responses, this provides a
bare minimum response rate of 9.6%.
Realistically, it was higher than this
because we did not reach all residents
with the survey.
Of note, respondents were 16%

female, years in training were evenly
distributed in respondents, and the
data represented programs across the
country. Given that 14% of ortho-
paedic residents were female in 2016
to2017,22,23 our respondents appear
to be in line with national percen-
tages, providing support that our
data are representative. It is still a
concern that our data will not be
generalizable, however.

With any survey study, response
bias is always possible, that is, the
responders may differ systematically
from the nonresponders. We were
not able to comprehensively compare
demographics between responders
and nonresponders. Finally, poten-
tial for misunderstanding or other
response errors associated with sur-
vey instruments is always present.
There is also the possibility that bias
was introduced by the electronic
nature of the survey, which could
have been preferentially completed
by respondents who use electronic
resources more often.

Conclusion

Orthopaedic surgical residents are
attempting to consume the same
amount of information and garner
the same set of surgical skills as pre-
vious residents. However, they do so
in a new age of technology with a
variety of electronic educational re-
sources and with externally imposed
time constraints. Current residents—
regardless of sex, location, and year
in training—use Orthobullets and
other electronic resources as the
mainstay of their fund of orthopae-
dic knowledge as well as in case
preparation. There continues to be
utilization of industry-sponsored re-
sources, although they are not the
primary focus for those in training.
Journals such as JAAOS and

Journal of Bone and Joint Surgery
continue to play a role in resident
study. There are subtle, notable dif-
ferences in terms of the sexes, with
female residents looking more
favorably on the addition of research
articles to JAAOS. In addition,
specialty-focused journals and
research-focused journals are not
viewed as important by residents.
Regionally, residents are similar in
terms of time committed to study
and most valued resources. The sin-
gle most valued journal resource is

Educational Resource Utilization by Current Orthopaedic Surgical Residents
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general review articles throughout
the country, although there are
regional differences with the Mid-
west, Northeast, and South using
primary, focused articles and the
Northeast, South, and West choos-
ing systematic review articles.
Understanding which resources are

emphasized in training is important
not only for residents but also for
program directors and faculty
because they may choose to tailor the
way in which they set expectations,
provide access to resources, and
assess resident progress. Given the
large consumption of free access
material by residents, it raises the
question of whether a process for
consensus on accuracy is warranted,
as well as whether the orthopaedic
community as a whole should
develop streamlined and reviewed
platforms through which to foster
orthopaedic surgeons in training.
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