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Abstract

Purpose—Despite the growing presence of social media in graduate medical education (GME),
few studies have attempted to characterize their effect on residents and their training. The authors
conducted a systematic review of the peer-reviewed literature to understand the effect of social
media on resident (1) education, (2) recruitment, and (3) professionalism.

Method—The authors identified English-language peer-reviewed articles published through
November 2015 using Medline, Embase, Cochrane, PubMed, Scopus, and ERIC. They extracted
and synthesized data from articles that met inclusion criteria. They assessed study quality for
quantitative and qualitative studies through, respectively, the Medical Education Research Study
Quality Instrument and the Consolidated Criteria for Reporting Qualitative Studies.

Results—Twenty-nine studies met inclusion criteria. Thirteen (44.8%) pertained to residency
education. Twitter, podcasts, and blogs were frequently used to engage learners and enhance
education. YouTube and wikis were more commonly used to teach technical skills and promote
self-efficacy. Six studies (20.7%) pertained to the recruitment process; these suggest that GME
programs are transitioning information to social media to attract applicants. Ten studies (34.5%)
pertained to resident professionalism. Most were exploratory, highlighting patient and resident
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privacy, particularly with respect to Facebook. Four of these studies surveyed residents about their
social network behavior with respect to their patients, while the rest explored how program
directors use it to monitor residents’ unprofessional online behavior.

Conclusions—The effect of social media platforms on residency education, recruitment, and
professionalism is mixed and the quality of existing studies is modest at best.

Social media, which consists of Web-based technologies that facilitate idea sharing through
collaboration, interaction, and discussion, have increasingly been incorporated into health
care and medical education.® Little is known about the use of social media in graduate
medical education (GME).

The millennial generation of residents is unique in both the learning environment in which
they train and the ways in which they learn.2 Thanks, at least in part, to the Internet, they are
tasked with digesting vast amounts of ever-increasing information while still caring for
individuals with complex medical conditions. Duty hours limit the time they are permitted to
be in the hospital, leaving fewer opportunities for traditional classroom and ward-based
learning. Social media platforms, which offer ways to address these challenges, are
progressively being introduced into GME.

Social media platforms have the potential to influence several domains of GME. Platforms,
including wikis (i.e., Websites offering collaborative modification of content), social
networking sites (e.g., Facebook), microblogs (i.e., Twitter), and blogs—to name just a few
—offer a venue through which trainees communicate, exchange ideas, learn evidence-based
medicine, and promote their scholarship.34 Beyond providing educational content, social
media are being used by residency programs to establish an online presence and recruit
potential applicants.® Residents are less frequently turning to mailings and the backs of
journals to search for jobs; rather, many are using social media sites to obtain information on
possible postgraduate opportunities. In addition to its effect on scholarship and recruitment,
the use of social media—due to the public nature of platforms®’—has also brought forth
issues related to online professionalism in GME, and the potential for dissemination of
protected health information.

Despite the incorporation and use of social media in GME, no study has sought to
understand if the use of these Web-based technologies influences residents during their
training—and if so, how. In recent years, a few studies have attempted to characterize the
effect of social media platforms on medical education at large. A systematic review by
Cheston and colleagues (2013) examined the effect of social media on medical education,
specifically knowledge and skill attainment.! The authors of the study, however, defined
medical education, as all levels of physician training.1 Two other studies examined the
impact of social media on online professionalism. Again, however, they focused on the
medical community at large.8:9 While these studies do capture the opinions and attitudes of
some resident physicians, they did not concentrate on GME trainees. Although informative,
these reviews focused on only one area in which social media have had an effect, leaving
other domains unexamined.
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Here, we aim to fill this gap by conducting a systematic review of the peer-reviewed
literature in order to examine the effect of social media platforms on residency education,
recruitment, and professionalism. In doing so, we hope to shed light on the use of social
media in GME.

We conducted a systematic review of the peer-reviewed literature to explore the use of social
media platforms in GME. We sought to understand how social media platforms effect (1)
resident education and learning, (2) resident recruitment, and (3) resident professionalism.

Search strategy

Figure 1 shows the selection and review process for this systematic review. In consultation
with a health sciences librarian (D.W.), we performed comprehensive searches of Medline,
Embase, and Cochrane, between October and November of 2015. Major search terms for all
databases included social media, graduate medical education, and residency (List 1). We
conducted reference and related article searches in Scopus, PubMed, and ERIC. To identify
additional manuscripts, we hand searched the bibliographies of included manuscripts.

Inclusion and exclusion criteria

We included any English-language articles published through November 2015 that pertained
to social media platforms including blogs, microblogs (e.g., Twitter), social networking sites
(e.g., Facebook, Yammer), podcasts, video-sharing sites (YouTube), and wiki platforms. We
included studies that pertained to residents in any year of training and from any specialty.
We did not limit studies to those conducted to the United States. To focus this review on
social media platforms, we excluded online and electronic resources that were not interactive
(e.g., e-learning modules). We also excluded conference abstracts and letters to the editor.
We included only full-text articles in the review, and we identified and excluded duplicates.
Two reviewers (M.S. and P.L.) independently reviewed the titles and abstracts of the
retrieved articles. With a third (T.F.B.), they selected items for full text review (see also
Results / Study selection).

Data extraction

Two of us (M.S. and P.L.) performed data extraction for each study independently, and a
third author (T.F.B.) resolved differences. We extracted the following variables from each
study: study authors, year of publication, study design, setting, population studied, control
population, social medial platform used, research approach, intervention, key outcomes, and
study quality.

Quality assessment

For quantitative studies, we used the Medical Education Research Study Quality Instrument
(MERSQI),10 a validated instrument that assesses the quality of medical education research.
This 10-item scale assesses the methodological quality of studies in 6 domains: study
design, sampling, type of data, validation of evaluation instrument, data analysis, and
outcomes measured. Two of us (M.S and P.L) separately assigned points to each study, such
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that 6 represented the lowest quality and 18, the highest (See supplemental digital Table 1).
Using this tool, we created a standardized form to extract the data from included studies.

For qualitative studies, we used the Consolidated Criteria for Reporting Qualitative Studies
(COREQ), a checklist that consists of 32 criteria, developed to promote explicit and
comprehensive reporting of interviews and focus groups. The checklist is divided in 3
domains; research team and reflexivity, study design, and analyses and findings. Two of us
(P.L. and M.S.) separately assessed the presence or absence of each of the 32 items on the
COREQ checklist (See supplemental digital Table 2).

We reconciled scoring differences for both the MERSQI and COREQ instruments through
discussion.

Study selection

Our initial search yielded 534 English language titles, of which, we excluded 107 as
duplicates, leaving 427 remaining in our initial search. Next, we hand searched forward
citations, which yielded 153 new titles, of which we excluded 61 duplicates. After
combining and deleting duplicates, we were thus left with a total of 519 articles. Initially,
two of us (M.S. and P.L) disagreed about the inclusion of 5 additional studies (kappa =
0.86); we resolved these conflicts through discussion with a third reviewer (T.F.B.). We
excluded two additional studies upon full-text review based on initial exclusion criteria.
Ultimately, we included 29 studies1=39 in our analysis (Figure 1).

Tables 1-3 presents the characteristics of the studies including the following: study design,
setting, participants, social media platform, intervention, outcomes, and the MERSQI and
COREQ scores (as applicable). The mean MERSQI score was 9.57 and ranged from 7.5 to
14.5 (Tables 1-3). The number of items reported on the COREQ checklist ranged from 21 to
29 (out of 32 items). Supplemental Digital Table 1 provides the MERSQI score components
for each of the 22 quantitative studies11-1517-20.23-33,36.38 ang Supplemental Digital Table

2 provides the COREQ checklist for components of the 7 qualitative
studies.16:21,22,34,35,37,39

All of the studies were published in 2010 or later. Most studies (n = 22, 75.8%) were
descriptivel4-16.18,.20.22,24-39 (¢cross-sectional, survey designs, or case studies). The
remaining seven (24.1%) articles evaluated an intervention with pre and post
measures.11-13.17.19.21,23 \We uncovered no randomized control trials (RCTs). Among the
platforms studied, Facebook?2?:28:30-32,34-37.39 (n = 8, 27.6%), blogs1321.22 (n = 3, 10.3%),
Twitter1114.16 (n = 3, 10.3%), and podcasts!2-20.23 (n = 3, 10.3%) were the four most
common. While the focus of each study pertained to residents, 9 studies!3:17:2325.28-30,33,39
(31.0%) included medical students and 9 studies!4:24.26.27,30,31,33,.34.38 (31 09%) included
faculty members and program directors (PDs). Among the GME residencies, studies on
social media most frequently focused on residents of general/sub-specialty
surgery27:28:34.35.37 (n = 5 17.2%), internal medicinel113.14 (n = 3,10.3%) and
anesthesial220.23 (n = 3,10.3%); radiology, emergency medicine, pediatrics, family
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medicine, and dermatology residents were studied, albeit less frequently with respect to
social media.

Resident education and knowledge

Of the 29 studies, 1311-23 (44.8%) attempted to use social media to enhance the educational
value that residents receive (Table 1). Of these, Twitter!1:14.16 (n = 3, 23.1%),
podcasts!?.20.23 (n = 3, 23.1%), and blogs321.22 (n = 3, 23.1%) were the most frequently
used platforms. Wikis”:18 (n = 2, 15.4%), Skypel® (n = 1, 7.7%), and YouTubel® (n =1,
7.7%) were studied less frequently. The average MERSQI score for studies pertaining to
residency education was 10.65; the range was 7.5 to 14.5.

Within the domain of education, social media platforms, particularly Twitter and blogs, have
been used to promote clinical concepts, disseminate evidence-based medicine, and circulate
conference material to residents. We found that blogs'3 were used both to complement case-
based teaching during morning report and as a vehicle to support online journal clubs?2
through which residents, authors, and other members of the health community could discuss
research content. Bergl and colleagues surveyed internal medicine residents regarding their
attitudes towards a 1-year chief-run Twitter feed.1! Residents generally found the chief
residents’ tweets informative, and 69% of 61 residents agreed that Twitter enhanced their
overall education in residency. Residents reported that Tweets about ‘pearls’ from morning
report, medical news, grand rounds, and EBM were most informative to their learning.1

In addition to serving as an adjunct to traditional residency learning, Twitter is being adapted
at medical conferences that residents attend.1416 A high-quality (MERSQI of 14) case study
by Desai and colleagues sought to determine the reach of Tweets from participants at the
2013 Association of Program Directors in Internal Medicine meeting in 2013,14 whose
attendance included a mixture of internal medicine faculty members, PDs, and residents.
The authors found that most Tweets were from faculty rather than from residents and that
faculty members more frequently had their messages retweeted, compared to those of
residents. However, predicting the influence that Tweets had on resident learners at the
conference was difficult, and the investigators could not gauge how amplified tweets (i.e.,
tweets retweeted by conference attendees) affect learners after the conference since they did
not measure such outcomes.

Several studies examined the effects of podcasts and Wiki platforms on resident knowledge
and skills. One of the first studies to examine the effects of podcasts on residency education
was a small (n = 10), intervention-based pilot from the University of Kentucky.1? Bensalem-
Owen and colleagues studied the effect of electroencephalogram (EEG) podcasts on resident
knowledge outcomes. Ultimately, they found no significant difference in mean test scores
compared to conventional lectures on EEG interpretations.12 A few years later, a high
quality study (MERSQI = 14.5) by Vasilopoulos and colleagues tested the effect of an EEG
podcast on residents’ comfort using the technology as well as on resident knowledge
acquisition, which the investigators measured with test scores.23 In this small study
population (n = 21), EEG interpretation scores improved after viewing the podcasts, and
100% of the residents found the experience either positive or neutral. A cross-sectional study
by Matava and colleagues, in which the authors surveyed 169 Canadian anesthesia residents,
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also aimed to assess the impact of podcasts on education.2® The authors found that 60% had
used medical podcasts in the past, and 72.3% of these users found podcasts valuable because
they afforded residents the "ability to review material whenever" they wanted.

Although Wikis are familiar to most residents, their use and effect on resident education
appear to be minimal. Kohli and colleagues conducted a case study at the University of
Indiana to evaluate radiology residents’ comfort with, access to, and use of an internal Wiki
site.18 They found that 78% of 51 residents knew how to edit pages, and only 12% using it
for educational content. A University of Colorado study by Karimkhani and colleagues of
medical students and residents found that a Wiki about dermatology was highly rated among
medical students, but less so among residents who favored patient-based exposure to cases
and skin findings, rather than online content.1’

YouTube, known for its online video-sharing capability, appears to be another social media
platform being used to promote scholarship in GME. A study conducted by Fischer and
colleagues evaluated the educational value and accuracy of arthrocentesis videos published
by health institutions from 2008-2012.15 Of the 13 videos reviewed, the majority (n = 8,
61.5%) were considered to be of moderate quality by two reviewers (one internal medicine
resident and one rheumatologist) and eight (61.5%) were considered useful with respect to
resident education. Although nearly half (n = 6, 46.1%) demonstrated sterile techniques,
only 1 video (7.7%) was rated to be of excellent quality. Overall, five of the videos (38.5%)
were classified as educationally unhelpful.

Resident recruitment

Of the studies, 6 (20.7%) explored how social media platforms are being used to address
residency recruitment?4-29 (Table 2). The majority of the studies?4-27:2% (n = 5, 83.3%) used
surveys to ascertain the attitudes of trainees or PDs towards social media as either (1) a
mechanism for residency programs to enhance their online visibility or (2) a means of
screening residency applicants. The average MERSQI score for resident recruitment studies
was 8.66 with range of 7.5 to 10.

Across GME, programs are acknowledging the presence of social media platforms and
appear to be integrating them into aspects of their training programs. In one study of
radiology PDs,24 38% of 132 associate PDs report social media use and roughly a quarter
felt that program Facebook pages would be of value. Similarly, a cross-sectional survey
study by Schweitzer and colleagues of osteopathic applicants, interns, and residents found
that a majority of applicants and residents are using social media sites for application
information and post-graduate job searches.22 Commonly used platforms include Facebook,
Twitter, LinkedIn, and Student Doctor Network blogs.

In addition to offering information about programs or jobs, several studies demonstrated the
extent to which social media are being used by GME PDs to screen applicants during the
selection process.26-28 In a study in the Journal of Surgical Education, Go and colleagues
surveyed 250 PDs of general surgery and surgery sub-specialty residency programs on their
use of social media sites (Facebook, Twitter, MySpace, etc) to screen applicants.2” They
reported that 17% visit social media sites to gain info about applicants, and that upon doing
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s0, 33.3% of those PDs ranked applicants lower after a review of their social media profile/s.
Similarly, another study by Go and colleagues in Medical Education surveyed Accreditation
Council for Graduate Medical Education (ACGME) PDs on their use of social media
platforms during the intern selection process.2® They found that 16.3% of 196 PDs had
reviewed Internet resources to learn more about a candidate’s application. In this study, a
high proportion (38.1%) of PDs ranked applicants lower as a result of their social media
profile/s. Of the platforms used, the majority of PDs used Facebook to screen applicants. A
case series by Golden and colleagues of ear, nose, and throat (ENT) residency applicants at
University of Alabama at Birmingham found that of 112 profiles searched, 11% of ENT
applicants had questionable content (e.g., alcohol intoxication and wearing Halloween
costumes portraying specific negative ethnic stereotypes); however, the content did not affect
the applicants' match outcomes.28

Resident professionalism

Ten studies30-39 (34.5%) explored the effects of social media on professionalism in
residency (Table 3). Most of these studies were exploratory in nature and highlighted issues
of patient and resident privacy, particularly with respect to Facebook. The average MERSQI
score for studies on resident professionalism was 8.67, and the range was 8.0 -10.0.

Four of these studies (409)30-32:36 surveyed residents about their social network behavior
with respect to their patients (searching for patients or accepting friend requests). A study by
Ginory and colleagues surveyed 182 psychiatry residents through the American Psychiatric
Association about their social media (Facebook) usage in the context of clinical care.32 Of
those surveyed, 18.7% reported looking up patient profiles on Facebook and 9.7% reported
having received a friend request from a current patient; none of the residents accepted these
requests. In addition, the majority of residents reported not having guidance regarding social
media use during clinical training and that more guidance would be welcome. A case series
by Jent and colleages in the Journal of Adolescent Health explored the attitudes of pediatric
residents (n = 80) and pediatric faculty members (n = 29) toward social media usage in
general and toward seven specific fictional social media profiles.33 They found that more
trainees used social media compared with faculty, but that both groups generally believed it
was not an invasion of privacy to look at social media profiles of colleagues and patients.
Only trainees, however, reported conducting social media site searches of patients.

In addition, six studies explored the use of social network sites by residency programs as a
vehicle for identifying and censoring unprofessional behavior of trainees.33-3%:37-39 A study
by Langenfeld and colleagues in the Journal of Surgical Education searched Facebook
profiles of 319 general surgery residents for unprofessional behavior.3% The study, which
was of higher quality (MERSQI 10), found that 73.7% of residents had profiles with no
unprofessional content; 14.1% had profiles with potentially unprofessional content (drinking
alcoholic beverages); and 12.2% of residents had profiles with clearly unprofessional
content (e.g., Health Insurance Portability and Accountability Act violations, binge drinking,
and sexually suggestive material). Another study by Ponce and colleagues assessed the
effect of unprofessional online content on residency match outcomes.3” They reviewed the
Facebook profiles of 153 orthopedic surgery applicants to the University of Alabama at
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Birmingham and rated profiles on a subjective professionalism scale of one to three, where 3
= “no professionalism issues,” 2 = “questionable content,” and 1 = “definite violations of
professionalism.” They were guided by ACGME’s “Components of Professionalism.”40
They found that applicants had a mean professionalism score of 2.82 and that 16% of
applicants had at least some unprofessional content on their Facebook profile. The authors
reported no significant difference in professional scores among those who matched
compared to those who did not. In their research, Landman and colleagues took surveying
for unprofessional social media content one step further.3# In addition to analyzing the use
of Facebook among general surgery residents and faculty members, they also discussed the
formulation of and proposed individual and department-wide guidelines for social media
usage at Vanderbilt University.34

Discussion

We conducted this systematic review of the peer-reviewed literature to examine the use of
social media platforms in GME. Of the 29 studies we reviewed, most (n = 13; 44.8%)
studied the effect of a particular social media platform on residency education. Within the
context of resident education, we found Twitter, podcasts, and blogs to be the most
frequently used platforms. Across studies, these platforms were used to share clinical
teaching points, disseminate evidence-based medicine, and circulate conference materials to
residents. At medical conferences, Twitter was the most frequently used platform to promote
conference themes (via hashtags) and research content to attendees of whom some were
residents. The majority of studies, however, were exploratory and used hashtags to analyze
the frequency with which conference attendees accessed the platform, not its effect on
learning. Studies that examined the effects of wikis and podcasts on resident education
found that residents are most often using the platforms as a mechanism to review material on
their own, at any point in time. For residents, one advantage of podcasts and wikis seems to
be their comfort with these platforms. In several studies, trainees reported prior exposure to
these platforms, and we wonder if perhaps this familiarity aided in reducing program-wide
start-up costs when programs adopted them to promote learning or improve skillsets.
However, comfort with a particular platform does not appear to always translate into
frequent, sustained use or increased knowledge.

In general, most studies which pertained to social media and education were of modest
quality and offered mixed results in terms of resident satisfaction and knowledge attainment.
Additionally, six of the thirteen studies that pertained to residency education had a mixed
sample population that contained input from residents as well as faculty members and
medical students. Thus to assess the true effect of social media platforms on residency
education is difficult—and generalizing these findings is even more difficult.

The majority of the studies assessing residency recruitment sought to examine the attitudes
of trainees or PDs toward social media platforms, particularly through institutional-specific
surveys. In addition, the authors of several studies interviewed PDs regarding the degree to
which they screen applicants on the content of their social media platforms, such as
Facebook. Results seemed to vary minimally across GME programs (e.g., medicine vs.
surgery). Among the 10 studies that focused on resident professionalism, the majority used
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Facebook and explored the extent to which residents posted or disseminated information on
this platform. A few of these studies raised concerns about privacy, but only one offered an

attempt at providing guidelines. Overall, the studies focusing on residency recruitment and

professionalism were of poor quality, and half were generated from single institution-based
surveys focusing on just one type of social media platform.

Whereas previous reviews have explored the use of social media in the health care
environment and on undergraduate medical education, few have done so with respect to
GME. Residents are a unique population of physicians, with a different set of needs and
goals than their undergraduate counterparts and members of the medical community at large.
As such, examining the literature that pertains to the use of social media platforms in GME
is an important first step in understanding the effect of this relatively new phenomenon.

In doing so, we highlight a few notable themes. First, residents and residency programs
across specialties are increasingly using social media. Today’s residents train in a complex
learning environment characterized by a high volume of information and fast-paced delivery.
Further, because of duty hours, residents have less time for formal, classroom-based
learning. For this generation of millennial trainees, who are both comfortable and versatile
with technology, the incorporation of social media into GME appears logical. Second, we
found that despite many conference abstracts and editorials calling for research about social
media and residency, few studies have attempted to formally study the adoption and/or use
of social media in GME. Of those that have, few have used rigorous methods. Third, of the
studies we reviewed, most offer mixed results and provide medical educators and residents
with little guidance on how best to incorporate social media platforms into the residency
experience. Finally, within the three domains we examined (education, recruitment, and
professionalism), study design and outcomes varied tremendously.

Our study is not without limitations. Given the relatively recent emergence of social media
and the rapid rate in which platforms develop, we have possibly missed studies published
since our search that pertain to GME. Moreover, despite our efforts to include all relevant
search terms, we may have unintentionally excluded keywords and thus relevant studies. An
additional limitation is that much of the relevant works that emerged from our initial search
were ultimately excluded because they were not peer-reviewed but rather they constituted
conference abstracts. Finally, our intent was to capture the effect of social media platforms
on GME, with a focus on residents. Some of the studies included—even though they
pertained directly to GME—captured the attitudes of PDs, not residents. Additionally, a
small percentage of the studies included some medical students in their study population.

In spite of these limitations, our systematic review adds to the current understanding of
social media use in GME. Although interest in social media across GME seems to be wide
and growing, its effect on education, recruitment, and professionalism remains inconclusive
and understudied. Of the peer-reviewed studies we analyzed, most are descriptive in nature,
highlighting resident attitudes toward social media in these three domains. Of the few
studies that did include an intervention, the sample sizes were small and often lacked
controls. Moreover, the results realized few tangible benefits for trainees—either in
knowledge gains or in satisfaction scores. Among the studies that pertained to recruitment
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and professionalism, most were cross-sectional in design and used online surveys to capture
resident attitudes towards platform-based content. Apart from the identification of trends,
these studies do not allow for any associations or causal inferences.

Despite increasing use of these technologies by residents and medical educators, the
adoption of social media into GME remains in its early stages. Further high-quality research
is necessary such that the effectiveness of the platforms can be measured with validated
instruments. In addition to moving towards intervention-based studies, researchers ought to
be consistent in the outcomes they use so that results across studies can be compared. Given
that this is a relatively new area of research, a qualitative approach offers value, particularly
with hypothesis generation. However, among the qualitative studies included
herel6:21,22,34,35.37.39  only two 21.22 of the seven used focus groups or one—on-one
interviews. Additionally, only one study conveyed their findings to the participants in which
they studied. Future studies might follow the lead of Sherbino and colleagues?2 and re-
engage the GME community such that findings can shape attitudes and practice.

Beyond improvements in methodology, future studies might also focus on pragmatism. What
might be most useful to residents is if study findings offered practical instruction on how
they should incorporate social media platforms into their resident experience in real-time.
Overall, further research is needed such that a best practice approach can be developed for
trainees and program leaders.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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hand-searching reference
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61 citations after second
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* Study not pertaining to GME

* Study not about social media
platform

* Study was a conference abstract

7 citations excluded:
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* Study not restricted to
discussion about social media

* Study was a conference abstract

* Study was a letter to the editor

The selection and review process for a 2015 systematic review of the Evidence-Based
Literature Examining the Influence of Social Media on Resident Education, Resident

Recruitment, and Resident Professionalism.

Acad Med. Author manuscript; available in PMC 2018 July 01.




Page 14

Sterling et al.

«uapisal

1.Aouapisay pue diysuiaiul,,
Aouapisay

Jooyos zlpe Lpaw

uoneanpa zlpe Lpaw glpe Lpeid

/Ie21PBIAl ‘S]00YIS

/3lenpeJs ‘[ealpa ‘uoneanp3
uolBanp3 [ea1payy a1enpeso

xopod

«PIM

welbeisu|

Jlquing

«Bolq

3000898

JanImL

slomiau glpe [e1oos

eIpaw glpe [e1oos

[RIP3IA [e100S
eIpa [8190S

WISI[RUOISS3)01d 1UBPISaY PUB ‘JUsWIINIOSY
1USPISaY ‘UOILINPT 1USPISAY UO RIP3JAl [B190S JO 3duaNjiU| U1 Buluiwex3 ainyeallT] paseg-aouspIAg syl J0 YoJeas GTOZ Ul Pasn SWial yasess

TISI7

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Acad Med. Author manuscript; available in PMC 2018 July 01.



Page 15

Sterling et al.

sjuedionued
32U319JU09 JO 985 az11oBs1es 0} 3jqeun

S189M] JO 049T PaIOYIN. INg ‘SIUBPISal
aJam syuedidnied 89UaIajU0I JO %Y T

SECI
10 %61 paloyine Ing ‘siaquisw Aynoey
aJam syuedionied 80UaIaJU0I JO %ET

9JUaJ3ju0d 8y}

SJUapISaI pue ‘S)UBPISal
13142 ‘s10308.11p weuboud ‘siaquisw
Anaey suIDIpaW [eUIBIUI ZET =N -

sajels

PalUN B} Ul 30UBJBJUOD BUIDIPBIA

[eula1u] Ul 1010311 welbold J0
UONEeId0SSY £T0Z 8y} e siuedioned -

Apnis ased

V/IN T S19aM} /98 paloyine syuedioned geT - Je S199M) JO SISAjeuy anieuend - »17T0Z ‘1esaq
Bo|g :pasn wJore|d elpsw [e190S -
Sjuspnis [eaIpaW pue
safew [eaipaw SJUBPISaJ BUIDIPAW [euldlUl €6 =N -
pue sajorue [eunofl 6002
Inydpay Assn 1o _:vwn_ms sem Bojq _Sn_vw_m_ucc_ﬁ_v ﬂ%%ﬁ%wm aung o) YaJepy Wwouy walsAs [endsoy
a3 Tey} 1|8} SIUBPISAI PAABAINS JO § - ! ! ! -
U ey 194 pIsaJ pi 30 %L DOJIEIAN LIIM UOISS3S auo ul sjendsoy ueipeue) om|
S)UBUIIUOD yoea Jaye papeojdn Kanins 1s0d ‘uonuanlayl -
9 UO S3I119 JUBIBHIP 99T W04} SIOHSIA /parelauab uoissas ’
V/IN 0T 0lIBJUQ-UoU AQ passadde OS|e alSqa\ - 1odas Buiuiow jo bojg anemuend) - ¢1¢T0Z 'Yyoobog
Siseapod
:pasn wuoge|d eipaw [e100s -
suapisal ABojoisayisaue T = N -
6002 99 01 Ae|\ WOy
(paseq-aamoay) Buiuren Sa1eIS PalluN ayp Ul Jauag ajbuls -
[UOIUSAUOD JUSMIBPUN OUYM SO} Asnuns 1sod
SNsJaA 15eapod 8} Pasn oym sjuaplisal pue aid ‘uonuanIsIul ‘9ARdadsold -
U33MIaQ PAJOU 3J9M S310IS 153} Ueaw uonanisul 933
V/IN €T Ul aoualaip Jueayiubis Ajjeansiels oN - JUapISal 10} SISLIPOd anleuend - 211702 ‘USMQ-Wisjesusg
JanIm| :pasn wiojteld eipaw [e120S -
SJUSPISal BUIDIPAW [eWIlUI T9 =N -
Aouapisal
U1 UOIFEINPA |[BJBAO PaJUBYUS JSRIML Jeak
ey} paaibe sjuapisal PaAaAINS JO 9%6'89 - J1Wapede $yT0Z—-£T0Z aY? Bulnp
au0z awn s, weibosd somiAnoe ojwepeoe SIS PIMUN 3k Ut B30 djbuls -
3y} WOJ) Passadde SIaMO|[04 T60'T 40 %SE - jpue uo1eanps juspisal Aanns 3sod ‘uonuanisiu] -
noge Bunssmi adv
V/N G'6 payesauab s)@am1 000‘T JoNO - T pue sjuapisal JaIyod g anieuend - 116702 ‘[BIeg

521035 OFH0D  P403s 10SHIN

S1insey

UONUABIU|

s|rewp Apnis

Tea\ ‘oyiny

Author Manuscript

»MBINSY 8INJeJallT GTOZ © U0 paseqg ‘UoITeanp JUapIsay Uo BIPSIA [2120S J0 souanjju] ay) Buipiefisy souspiAg 1o Arewwng

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



Page 16

Sterling et al.

W20
MaU puly 0} Moy Buimouy pauiodal o

JUBRU0I pappe pue PaP3 %69

afed 11pa 01 moy Buimouy| pawiodal 9,8/

wesboud ayy Buiprehal
uonew.ogul onsifo)
pue JUSJUOJ [EUOIBINPD
yum syuapisal ABojoipes

syuapisal ABojoipes TG = N

Jeak

olWapeIR 0TOZ-600Z dY} Butnp
SUIUOW SAIINDISUOD {7 JBAO ‘SaleIS
pauun ayp ur uonnisul 81buls

Apnis ased

V/IN 8 9am Jad sawinl 9°G = SHSIA JO "ou abelany - 10} DjIm ABojoipey anieIuend - g1 TTOC ‘1lUo
I{IM :pasn wioyie|d elpaw [eo0s -
UOIE1D {IMWIP 3y} Jolje N
wesbold yim paiysies alow atam Asyl SIUBPNIS [BIIPSW LT = N
Tey pajels spuspisai ABojorewssp Jo %001 - sjuapisal ABojojewap 0T = N -
uoneald Imuiap sy SuapIsal TTOZ Ul selels
0} Jouid 850U} WOJJ JaJIp JoU PIp $8109S : 31U 8U Ul uonmnsul 3jBuIs -
LUeXa JUapNIS [edIpall UOITeI0I-0-pug - ABojoyewusp pue PEHUN SR Ut tonMmEsUL SIBUIS
SJu3pnls Jealpaw 1o} Kanuns 3sod pue aid ‘uonusnselul -
U01BaID {IM Ja)Je Jaybiy 81088 S[eliajew [euoeanpa
V/IN V] ABojoyewIap ay) pajes Sjuspnis [eaIPBIN - yum jim ABojorewssq aAneIuend - 415T0C ‘IUeyjiLey]
JoanIML :pasn wioyeld eIpsw [e1o0s -
syuedionued
(uonejussaid €/€ JI9N0 S)19aMI 8G6'y = N -
e Jaye . qofl poof,, Buikes “6-a) epeUR) Ul Uo[eINp3 Adusplss
UOITEIIUNLWIIOD [B190S 89404UI8) 0} pasn sauway) aAnubod P :oomo:ohww:oov_m_m:o:m_ﬂ.sﬂ
Allenba ‘1anamolj ‘paured Loiew ol 01Ul 188} LI9ES P3POI [enuuy £10Z Y 18 siuedionied -
40 SHQ Hoys BuLteys uf pasn s1 JsRIML - Atanenfenb siamainal o
Z ‘89U8I3JU0I UOIRINPa Apmis asen -
>omawrely Buiuses| pue isaisiul [edIpaw [enuue siy)
12 VIN edionJed JUBWINJOP 0] Pasn JaIML - 1e $18aM] JO uondiasag annelend - o1ST0C ‘I1efer
agNLNoA
:pasn wioye|d elpsw [e1o0s -
anbiuydal a|11831s pajesSUoOWap %9y -
SOSPINET =N -
(Aufenb PINE
1U9][39X8) G UMM Palel SO3PIA JO 9L L - [4104
PUBISZIMS Bno.yy wio.j a|ce|lene SOspIA -
(Auenb ajesapouw) T°s sem ur GsiBojorewnayy 40N 800 WO B1qeIl A
an|eA [eUOIBINPS 10} 8100 [2qo|6 uesw - T pue Juspisal Apmis 8se) -
auIdIpaW [eulaiul
V/IN T 1NJasn paJapISU0D a1aM SOaPIA JO %29 - T) Wea} Jamalnal g anemuend) - 51€T0C 48ydsiy

s9aurel) uey (Jvamy

10 douanyul [relsp Bundwane |apow
uolssaifial Jeaul| arelieAnnw) yueyabed
ueaw Jayealb Ajjeonsiels e pey Ajnoe4

slaquiaw A3jnoey
Aq paioyine a1am s19amial T9Z aYl 4O %25

JaNIM] :pasn wioge|d elpaw [e100S

521035 OFU0D  (P40%s 10SHIN

S1insey

UONUARBIU|

s|rewpp Apnis

Jea Loyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



Page 17

Sterling et al.

‘sioyine abebus 03 swioyre|d eipaw
1e190s 3|di|NW SS0J0. WNIOY UOISSNISIP
Janou e sapinoid gnjo feulnol suljuo siyy -

abesn eIpaw [e190s azA[eur YdIym Jo |
njdwAs pue ‘sonAeuy agninoA ‘18bpim
1sod eIpaw [e100S INTITY 8y} ‘sonAjeuy
916009 :se sj00} yans Buisn painsesw
alam Juswiabebus pue diysiamain

Juswabebua Jo
sisAJeue Joy poriad awn
Bojg-1s0d oam-z e usys

‘Alunwiwiod uoneonps
suoissajoid

Yieay ayl pue ‘suadxa
1U3)U0J ‘sioyne
Buibebus

‘swioyreld eipaw

s1@aml 695 = N

suawwod Bojg oy = N

GTOZ Atenuer ul pouiad aam-z

B JBAO0 BPRURD PUB S3JEIS paliun a8y}
W04} SI01e)I[198) ‘Passadde A|[eqo|o

sisAjeue onewsy |

SaLIIUN02 [e100s adnjnw ssoloe
8z V/IN 2 U1 Sanio g/ € woly smalA abed yze'T - WiNJoJ UoISSnasIp v annenend - 22GT0C ‘oulgqays
(a1mdnu1s Jo X2e[) paonposiul
sem 11 Aem ay 03 anp [enusiod
s payoeal 1ou sey Buibbolq
1e21ul]D (¢7) pUe ‘S)UBPISAI BLIOS
10} 3|NDILIP SI SNSSI [BUONOWS saway} Aynuapl 03 pue Bo|g :pasn wJogre|d eipaw [e100S -
noge Bunupn (g) ‘sennp syduasues) dno.b snooy
Jeuoissajoid pue Juswdolansp ay) azAfeue 0y Buipod sjuapisal surdIpaw Alwey g = N -
-]9S U2aMmiaq 191[3U02 uado pasn siojebiisanul .
aJayul uy (z) Juawdojanap RENRIEYCIENNRETIEY] PoLiad yluow:-/ e 1an0 mmmsm
-J19s [euoissajoid pue Ym saousliadxa Jiay} paluN 8L Ul uonmAsul 9pduIS -
[euosiad paoueyUS JO poyIaL aleys 01 sdnob snaoy [eIUBLILIAXS “LIOY0D PaYIAU] -
e se (Bunoayyal) Buibbolg (1) Z 10 T u1 aredionted ’ ’
62 VIN :pajou Ssaway) urew o4 0} PaY|Se 31aM SIUBPISIY annenend - 12€T02 Assauybneys
Siseapod
:pasn wuope|d eipaw [e100s -
a|qe|rene alam Aayy Sjuapisal eIsayIseUe 69T = N -
MOU JoU pIp s1asn-uou iseapod JO 9485 -
Jeak ojwiapede TT0Z-0T0Z 3u}
PSIUEM SJUSPISaI 8y} , JaAsSUSYM Burnp ‘epeue) ul ‘uonmnsul-ninAl- -
[elIa1eW MaIAa1 0} Aljige,, 8y} ploye Aay)
Tey} uaAIb ajqenyea siseapod punoy %e°z. - [eUOI1985-5501) -
saouaJayald pue asn
V/N 6 siseapod [edlpaw pasn pey %09 - 1seapod noge AsAIns anyeluend - 02€T0C ‘Bnele\
9dAXS :pasn wiojle|d BIPSIAl [e190S -
,.3S119X3 Paseq-gapA Jeiwis Jayloue SsjuapIsal o1yredoalso 6G = N -
104 Ja1s16a1 pInom 1., ynm paaibe 9488 -
Salels pauun
,.SANINJIYIP [ealuyda) Aue 3y} Ul ‘gT0Z—TTOZ Ul Slauiwex3
aoualIadxa Jou pIp |,, YUM paaibesip 9.5 - [ea1paN d1yredoaisQ Jo pieog
adA4s ybnoiu sjuaned JeuolieN 8y} JO SIagUBW JUBpISaY -
asn 01 Asea sem adAXS 1ey) paaibe 0.6 - pazipJepuess sjowal
UHM uoljeuiwexs Aanuns 3s0d ‘uonuanidul -
‘[eanoeid pue JUSIUBAUOD SEM Jeulio} [e31UI]9 PaINIdNAs
V/IN 6 ay1 ey paalbe A|buoas o paalbe op/6 - aA2alqo paseq-gap anemuend) - 17702 ‘neusbuen
Inydiay
ByIm Buipuy (Jnydjay A1en = G alaym
8]eds 8dA1-1a¥17) G 40 N0 /'Y JO 8belany - DI :pasn woyield eipaw [e190S -
59103 OIYOD 2103 10SY3IN s1nsay uonusARIU| s|rewpp Apnis TeaA “Joyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



Page 18

Sterling et al.

solydesBowap Jamain pue s)sIA a)is 40 Aouanbaly ainseaw 0} sL0Ys Ul safiedgam 01 Uo s3pod Buiyoe) SPAQLUS S|00} PAUOIIUBLLIBIONR B |

14
‘Aifenb Jaybiy juasaidas sa103s Jaybiy ‘ze 01 0 woly abues Aew $8103S "sa1pnls

annelfenb jo Buiniodas anisuayaidwod pue 101jdxa ajowoid 01 padojanap ‘elIalld ZE 40 SISISU0I ey 1SI93y2 e st (DTHOD) saipnis annelfend Bunioday 1oy elisliid palepljosuo) 1o OIH0D mﬁu

‘Aienb Jaybiy 1asaidal s2109s Jaybiy

‘8T 01 9 Wouy abuel Aew $8100S “UoJeasal Uoeanpa |ealpaw aAeluenb Jo Alijenb ay) sassasse YaIym JUsWINISUl palepl|eA e si juswinisu] Aijend) Apms yoJeassy uoneanp3 [ealpaiAl 10 1OSHIIN 8yl

q

"uoIssnasIp Yybnoayl sasualaylp Aue paj1ouodal Asy | sreridoidde se ‘sjuswinasul OIHOD pue [OSHIN 8y Buisn Apuspuadapul ajo11e yaes paiods ('S’ pue 1) sloyine anm

‘welBoreydaousoios)s ‘933 pue ‘ajgedsljdde 10U “v/N :1010811Q WelBold a1e100Ssy Sa1edIpul AdY :SUONRIASIGY

(eT02
—/00¢) dnoJb josuo)

(TT02
—6002) dnoJb 1seapod

“1seapod ay) Buimain
J1a)Je pue 21043q |00}
uoneneAs Wall-gz e
patamsue sjuedioned
‘s933 oge iseapod

2In)03| [euoIlpRl) 0) patedwod se
s)seapod ay Jayge panoldwi s8109s 933 -

s1seapod
:pasn wiogield eIpsw [e100S -

S)uBpNIS [edIpawl Jeak-yy ZT =N -
syuaplisal ABojoisayisaue Tz =N -

€T0¢ 0} L00¢ WoJ} salels
panun ays ur uonmnsul 31buIs -

Asnuns 1sod pue a1d ‘uonuaaisiu|

V/IN ST a]qen|eA 1seapod punoy 9506 UeYl 810N - 03pPIA [euol}edNP3 anemuend) - £2GTO ‘sojnodojisen
Aunwwod agnL NOA ‘IalIm]
UoIBINPA 3y} pue ‘spadxa JUaU09 ‘sBojg :pasn woye|d eipaw [e100S -
59103 OIYOD 2103 10SY3IN s1nsay uonusARIU| s|rewpp Apnis TeaA “Joyiny

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



Page 19

Sterling et al.

30008084
pasn sad YBnoyy SOINISN-UoU 10 SONSN Uey) Usljo
210W 0003084 pasn sad 1ybBnoy) serenpeld [eaipsw 's'N

}INS8J Se JaMO|
juedijdde payues asoyl Jo %T'8E pue uonealjdde ue Jnoge

M31A3) uoryeal|dde
u1 e1paw [e1sos Buisn uo

SaMS eIpawW [e190s a|dn|NIAl :pasn wioyreld eipsw [e190S
ONISN-UON 778 = N

SONISN 96€ = N

sayenpeJf [ea1paw 's'N 6T = N

sAQd 002'T=N

TT0Z [Hdy ybnoiyy
AJeniga4 woJj sarels payun ayl ur uonnisul ajbuis

|euOI1338s-SS01D

G/ 310W UJes| 0] S82IN0SAI J8UIBIU| PamaIAaI peY SAd %E9T - sapniie Inoge AAINS aAneIuend - 12¢102 '09
SaMS BIPaW [e120s a|di|n|A :pasn wiojre|d eipaw [e190S -
SAd 0S¢ =N -
TTOZ 11dy ybnoayy Areniga4 wolj saeis
panun ayy ur sweiboud Asuapisas Aye1oadsgns [eaibins
ajiyoad eipaw pue A18bins [essush paipaIdde-NDOIY UIM suolnmisul -
[BI120S 8U1 JO M3IA3J B J31Je JamO] Juedtjdde payues 04e'es - S9repIpued
Aouapisal Jo uonos|es |BUOID8S-SS01D) -
syueoldde pue Bujiomiau :
6 Noge ojul uref 03 SaUSAINA BIPAW [RID0S USIA 06/T - 1e120s Inoge AsAINS annemuend - 92¢T02 ‘09
300039e4 :pasn wJojre|d elpaw [e190S -
uondafas Sjuapnis [ealpaw 60T'Z =N -
21jeWOlNe 10} SpUNoJB aq 10U PINOYS 4000ade4 Uo 2T0Z Y2JeIN YBnoays TTOZ JaquIBnoN Wody sseqerep
sojoyd ayersdoaddeur Teys 383 SIUSPNIS [EIIPAW JO %G'EY - S38RIWWOJ Uolssiupe R
Y ! 11eul 118} PAs [e21pawW 4O %5°E9 Kouapisal Aq BUILG9I9S DINVY © ybnouyl sa1eis paliun ayl ul sjuspnis [eaIpan
uolssiwpe 9]1j01d %00039€ 40 asn |eUOI}08S-SS04D) -
109)Je Ajasianpe pjnod Bunsod Yooqade sjeridosddeul ay uo suoluido Juapns :
6 ey Wodal sweiboid Aouspisal JO 940G JBAD - Jealpaw Inoge ASAINS aAnemuend - z10Z ‘861089
SIS BIPaW [e190s a|dn|n|A :pasn wioje|d eipaw [e120S -
dAadV Jo sisquisW OyT =N -
S1ISAaMN TTOZ YoseAl yBnoayy
BIPAW [B190S PaX0|q SUOIINMISUI 118y} Tey pauiodal oGy - Alenigad wo.y selels paiun ayl ul YadV 8yl JO SIsqusiNl -
anfeA Jo aq pjnom abied 300gade4 Yady ue wybnoyl %z - |BUOI}08S-SS04D) -
asn 8)Is BIPaW [e190S
8 asn eIpawl [e120S Lodal 9488 - 21U0.393]3 In0ge ABAINS anneIuend - +2¢10Z ‘Aauoje@
elOSH3AN S}Insay uonURARIU | s|ewp Apnis Tea A toyiny

MBIASY 81NLJa)IT] GTOZ B UO paseg ‘1UaLiliniosy 1UapIsay Uo BIPSIA [2100S J0 souanjju| ay) Buipiefisy souspiag 1o Arewwng

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

Acad Med. Author manuscript; available in PMC 2018 July 01.



Page 20

Sterling et al.

‘Aifenb Jaybiy Jussaidai sa109s Jaybiy ‘8T 01 9 woly abues Aew $8100S "YoJeasal UoIeINPa [ealpa aAleIiuenb Jo Alenb ay) sassasse YoIyM Juawiniisul parepljen
' sl juawinnsu| Alfend Apns yoseasay Uoeanp3 [eaIpalAl 4o [OSHIIN 8UL "ainseswu ul sAneIuenb a1am JUsWIINIOAL USPISa] PUE RIPSLU [B190S IN0QR S3|OILIR U1 JO [[B 99UIS "UOISSNIsIp YBnoay) saousiailip
Aue paj1ouooal Asy L wswnasul [OSYIN Yy Buisn Appuspuadapul ajo1e yoes paiods ('SIAl pUe "1 d) SIoyine om| "aAITeIuenb a1am JUsWIINIdB] JUSPISSS PUR BIPSW [BI20S INOJe S3[OILe ayl JO v,

"JeOJY) PUB 8SOU Jea ‘] NJ pue ‘aenpelB [ea1palll [UOITRUIBIUI SBIRIS PaluN ‘OINISN ‘1030811p weibold
‘Ad ‘uo1eaNP3 [edIPaA S¥BNPRIS 104 [19UN0D UOHENP3IIIY ‘JINDDY S963]110D [BIP3IA UBILIBWY JO UOIRIN0SSY ‘DINVYY AB0joIpeY Ul S1010811Q WelBold JO UONRID0SSY Sa1edlpul YAdV SUONRIAIGOY

SalIs eIpaW [2190s 3|dnINIAl :pasn wioped eipsw [e190S

SIBQLIBW MO|[34 PUB ‘SIUBPISAI ‘SIUBPNIS [8IIPSW 266 = N -
Aouapisal Ul 321049 J1ay} paousnjjul

pInom aoussaid eIpalll [2120S Jey) PaUOHUBW 9%4QT - 1702 20

q ybnouyy Jaquuiardas woJy saleIs paliun ayl Ul sueldisAyd
90UdsaId BIpaW [e1o0S  dney Ajiwe4 91y1edoalsO 40 ab3[|0D UILIBWY BY} JO SISQUIBIAl -

j0u pIp weiBoud Aouspisal palisap J1ay) 1ey) paniodal 0468 - saaurel) o1yjedoalso t .s 04 1150 teat o s
Buowre eipaw [eUOI108S-SS01D) -
suonisod Aouapisal IN0ge UoHBWIOoUI [e190s JO 8sn ajen|ens
0T J8y1eb 03 saus eIpaw [e190s pasn Bulney payiodal 04GE - 01 AoAINS paseq-gapn anneluend - 62¢ 102 18Z)BMYIS

000808 :pasn wioe|d eipsw [e100s -

3]GB|IBAR JUSJUOD UO sa|iy01d a1qeydIeas
poviad uoneayjdde uy ssaoons paseq Wsi[euolssajoud Alredtiand ynm syueatjdde Aouspisal INJ 6TT =N -

S, [enpIAIpul Ue 101paid J0U PIP 81008 WSIBUOISS3J0Id - uo ayyod Ljoes

Sale1S panun ayr ul uonmusul a|buls -
SIBMBIARI 7 BU) $S0JJR WsIjeuolssajo.d pal09s pue sjueol|dde S PRI X UL UGHARSUESIBUIS

10 SUOIIR|OIA Jesjd paureluod ajoid T Ajuo - LN3 Jo sajyoud S811as ase) -
»00080e 8]qeydIess
S8 JU8JU02 3|qeuonsanb pey syueorjdde [N JO %TT - Al1earjgnd pamainay annemuend - gz¢T0C 'UsPI0D
elOSHAN s1nsay UOIJUSAIBIU | s|reRp Apnis Tes A “oyiny

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



Page 21

Sterling et al.

S31IS BIPAW [B120S PUB J8UJSU| By} UO Sjuaired
uo sayaueas Bunonpuod payodal (94 LT) seaulely AluQ

Aoealid Jo uoiseAul UR 10U SI YJIM YI0M
J0 moux Aay ajdoad Inoge eipaw [e120s 1e Buixoo|
eyl panal|ag Ajesaush axije Ajnaey pue sasurel ]

(S)UBpNIS [BOIPAW PUE SIUBPISL) SPBUIRN 08 = N -

(s1a>p40Mm [e190S pue ‘1s16ojoyaAsd
e ‘sueronielpad) siaquisw A)ndey 62 = N

Juswiedap ouyeipad

sajyoud Ul salels palun ayy ui uonmusul ajbuls -

BIPAW [120S [BUONDI
uanas Buipiebas

Sa118s 8sed

(%22 SA %8°€6) s)yBnoyy pue asn elpaLu
V/IN 8 A}Jnde} UeY) S93UIRI) AQ 8SN BIPaW [100S Jaleals) - [e120S IN0ge ASAINS anemuend) - e TTOZ ‘WL
»000ade :pasn wJojeld elpaw [e1o0s -
sjuapisal AujeryoAsd z8T =N -
S3MSQI BIPaW [B10S JO asn [euoissayoid
Buipuebas aouepinb ou pey Asyy pres Alofew ayy - TTO0Z YaseN ybnoayy Areniga wouy AIasIsI|
UOITRII0SSY ILIBIYIASH UBILIBWY JO SIBQWIBIN -
159nbai ayy pardadde @ usired uaLInd
© Wouy 1sanbal pually e pan1adal Buiney paodal 956 - [BUOI193S-S501D) -
asn %0003%e4
VIN 6 sa|iyoud suaned dn paxoo] Aayy pres 9%/ '8T - Buiptebal Aaning anleuend - 2¢¢T0¢ ‘Alourn
30008984 Ajpueuiwopald Ing ‘saus eipaw
[e100s ajdiniA :pasn waoyield eipaw [e190S -
slaquiaw ggT =N -
«EIP3IAl [8100S JO 85N 8} Ul WISI[euolsse)old,,
uo Ad110d WAV 8} JO aJemeun aIdaym %99 - 2102 1snbny ybnoayy Aey
W0} S81eIS paliun 8yl ul s1010al1q weufoud
EIpaLU [e190S UO JolAeyaq [euoissajoid SLIJEIP3d JO UOMNEIJ0SSY 8} JO SISqUISIN -
IN0Qe S3dULeJ} 0} UOIANAISUI papIaodd 9%p'99 -
ssonoeld [eu01108s-85010 -
wnnaung s, weiboud J1ayy ybnoayl saiye wslijeuolssajoud
V/N S8 pue wsijeuolssajold paipnis Asu} Jey pares %z z6 - pue sa1y38 Inoge Aenins aneuend) - 16€T0C Y000
916009
pue »000ade :pasn wJojie|d elpaw [e1o0S -
«[ealyisun Asan,,
000a2e U sjuaired 1o} BuIydseas pasapISuod %S vz - sueldisAyd yeis
@3 pue ‘uoieIos g3 8y} Ul SIUBPNIS [ealpall
sjuaied ‘syuapisal ueroisAyd Aousbisws 0g§ = N -
113U} 0} UONIE 1Y} P3SOJISIP %ET AJUO S[ENPIAIPUI
853y} JO Sjualied Joj YdJeas 0} 400(ade pasn TT0Z aung ybnoayy
%6'T pue syuaned oy yasess 0} 8]600S) pasn %T'ZT - UonewLoul uaned 0T0Z AON WOl epRURD Ul UoRNISUI 3|BuUIS -
1UN022%e JSTIML © ey 9%Z'6T - 10} gam au Buiyouess [BUONOBS-SS0ID) -
noge sapnie
V/N 0T JUNOJJk 40032k © pey %t/ - aJ10]dxa 0} AsAINS anneuend - 0sGTOC ‘NOYEA-Uag

503H0D  ¢lOSHIN

S1nsey

uonusARBIU | s|repp Apnis

Tea ‘loyiny

»MBINSY 8IN1eJ8)IT GTOZ © U0 paseqg ‘WSI|euoISSajold UspIsay UO RIPSJAl [B190S JO aouanjiu] ayi Buipsebay 8ouspiAg Jo Arewwng

Author Manuscript

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



Page 22

Sterling et al.

$9]1304d eIPAW [B100S Uleurew

BIPaW [BI20S SPIBMO)}
Sapn)Ixe pue ‘Jo
abesn ‘yum AlLreljiwey

|euo119as-sso1d

V/N 8 swelBoid Aouapisal 10 SJ00YdS [eIIPAW JO 4GT - ssasse 0} AsAINS anemuend) - ge€TOT ‘Uew|NydS
0008de :pasn wJojre|d eipaw [e190S -
syuapisas Asabuns aipadoylio €ST=N -
YdJew Jou pIp OYM 8S0Y} SNSISA Paydlew Oym asoy}
10 $3102S WisI[euolssajoid ul aduasaylp Juesyiubis ou - 0102
Burinp sa1e1S pauun 8yl ul uonnsui ajbuls -
U8JU0J Jeuoissajoldun paurejuod ss|iyold Jo 99T - wsifeuolssajoud 1P S PSUUN 3L UL Lonmusu aibuIs
uo paseq Apmis Loyod -
(us1u09 3jqeuonsanb = z ‘sanssi wsljeuoissayoid wiay} pajes pue sajyoid
G2 V/N OU =€) 28'Z 40 2103s wsijeuolssajold uesw - 30003264 PamalIney annenend - 16€T0C '8duod
»000ade :pasn wJoje|d elpaw [e1o0s -
SMOJI3) 2y =N -
SJUapISal 09T = N -
JUN0JJE 400(8deS d 6002 4800120 Ul 82Ukl Ul uonnsut s|buls -
© pey 10300 J1Y} Tey) PaIan0dsip Juaiied ayy i paisye lysuone|ai
aq pinom diysuoejas Jusiyed-10300p 1ybnoyy %8y - Juapjed-Jojoop [BUOID8S-SS01D) -
ayp uo 10edwi sy pue
V/N G'8  1senbal pually Juaied auljoap Ajjesllewoine pjNom %58 - »000a9e 1noge AsAIng anneuend - 0e1T0C DeteqnoiN
0008de :pasn wJojre|d eipaw [e190S -
s31j04d 400qa%e
(rersarew annsabibns YN S1uepIsal AsaBuns [essush 6TE = N -
Ajrenxas ‘Bunjuiip abuiq ‘uone|oIA WWdIH) usluod "
Jeuoissajoidun Ajreajd paurejuod safiyoid Jo %z2T - Em__mco_w..,_wmwoa 311Sga/\ suoabing abiajjoD uedllswy ybnoayy
S S31eIS PaluN) IS8M\-PIIAI BU3 Ul SJuapIsay -
‘(939 ‘puey U1 |OYOI|R) JUBJUOI unm juawubire (s3ye1s payun) PIAT Ot Ul P
Jeuoissajosdun Afjenusiod paureluod sajyold J0 %T v - ur aJem Aayp Jauraym Apnis poyoD -
ssasse 0} sa|iyoud
ford VIN JU8JUOI JeUOISSaj0Idun ureIuo? 10U pIp sojyold 9p.°E) - 30003284 PaMaINaY annelend - 7702 ‘pIayuabue]
000ade :pasn wJoje|d eipaw [e190S -
Anaey Asebins |esauasb JgT =N -
syuapisal A1abins jessuab g8 = N -
sButpuly uo paseq [9A3] [enpIAIpuUl pue 6002 JaqWIanoN
elUsLILIRdap e SaulapIng JO uole|NWI0) PassnasIp - R
| p 119pIno J e| 1 p 1p siequIsW Aynoey Burinp sa1e1s panun 8yl ul uonnsul ajbuls
sbunsod pajejal-31om pey %TE ‘%0 asoyl 4O "a1jgnd pue syuapisas Asabuns Apmis Hoyo) -
319M 950G ‘9533 JO "s9]1J0d X00qadeS pey (%22) [esauab Jo sajiyoid
92 V/N slaquisw A)naey pue (%19) syuapisal A1shins |essuss - 3UIJUO JO uollen|eAl annenend - »¢0TOC ‘UewpueT]
sanaubiA 8y 01 sasuodsal ,Sasurel) pue ,siaquiaw SaNs eIpawW

A1Inoe) Usamiaq palsixe sedualaIp JuedlIubIS ON

[e100s ajdiyny :pasn wJoyield eipaw [eI20S

20300 ¢lOSHIAN

S}Insey

UolIUBA BIU |

s|repp Apnis Tea\ “loyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



Page 23

Sterling et al.

‘Aijenb Jaybiy uasaidal $a109s Jaybiy ‘ge 01 0 Woly abues Aew $8109S "SaIpNIS
anielfenb jo Buniodal anisuayaidwiod pue 1101jdxa ajowoid 03 padojanap ‘LSO Z€ JO SISISU0D 1eyl 1SIPoayd e st (OTHOD) saipns aanelfend Buiioday 10 eLIBIID parepljosuo) 10 OFHOD m:._.u

‘Atenb JayBiy Jussaidas sa109s Jaybiy

‘8T 01 9 Wouy abuel Aew $8100S “UoJeasal UoNLaNpa [ealpaw aAieIuenb Jo Alijenb ay) S8ssasse YaIYM JUsLINIISUI pajeplfeA e snuawnisu] Aifend) Apms yoJessay uoieanp3 [2a1paiAl 40 1OSHIN 8y ._.Q

'uoIssnasip ybnoayl saoualaylp Aue paj1ouodal Asy L "siuswinisul O3H0D pue [OSHIIN 8yl y1oq Joy Ajpuspuadapul ajo1Lie yoes palods (‘S| pue “1d) sioyine oE.m

“JoV 11]10RIUN000Y PUE AlIICELI0d 80URINSU| YIEsH ‘VVdIH ‘UOITRID0SSY [BOIP3IA UBdLIBWY ‘YN ‘Juswiedap AouaBiawis sejealpul 43 :SUoneIAsIqqyY

300080B :pasn wuojed eipsw |e190S
600CUITS9=N -

L00¢
U1 sa]1304d JUBPISaI PUE JUBPNIS [eaIPBW Z/E = N -

swou Jeuoissajoud 6002 PUE

(T SA TT) S1USpISal UeL) SUOIIR[OIA
9saU) aney 0) A[9X1] 2J0W dJ9M SJUBPNIS [eDIPSIA

6002 Ut TT pue 200 ut T—(sojoyd Bunsod)

@ V/N suoire|olA Jusied [enusalod Jo SsouBISUI PaIOU ZT

0] doUaIaYpE
pue SUOIR[OIA
Aoeaud sjqissod

lo} ssasse 01 sa|iy0.d
50008984 PaMaINey

L00Z Ut ‘s31e1s paiun ayp u uonniisul a1buls -

|euo119as-sso1Dd

anenend - 61702 ‘uosdwioy L

uoissiwpe J1ay) asiwoldwod
PIN02 Sa1ISga/A BIPBW [B100S Siuedtjdde uo uonewoul
[euoissajoidun yey) 3|3} suapuodsal JO %ES

"SOHSPSM BIPaW
[2190S UO $3]1404d [enPIAIPUI PBYDIRSS SIBMBIARI JO U4t

swelboid

Aouapisal pue sjooyds
[e2IpaW S’ 1€ SaJ1YYo
SUOISSILPE JO SAYISCBAN

Sa)Is eIpaW
[e100s ajdninAl :pasn wioe|d eipaw [e120s -

syueoljdde Aouapisal
pue [00YdS [3IPaW UYIOg 4O SIaMINAI € = N -

SI8MB3IAR] UOISSILIPe AouspIsal TTS =N -
SI18M3IAR1 UoIieal|dde [00yds [eaIpaW 9F = N -

6002 Ul ‘S8lelS panun 8y} ul :jeuonnuisul-nAL_-

20300 ¢lOSHIAN

S}Insey

UolIUBA BIU |

s|relp Apnis Tea\ “loyiny

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 July 01.

Acad Med. Author manuscript



	Abstract
	Method
	Search strategy
	Inclusion and exclusion criteria
	Data extraction
	Quality assessment

	Results
	Study selection
	Resident education and knowledge
	Resident recruitment
	Resident professionalism

	Discussion
	References
	Figure 1
	List 1
	Table 1
	Table 2
	Table 3

