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a b s t r a c t

Background: Our study investigates how general surgery residency programs utilized social media to
adapt to the challenges of COVID-19.
Methods: 319 participating general surgery residency programs provided by the Electronic Residency
Application Service were analyzed in this study. Associated Twitter, Instagram, and Facebook accounts
were assessed to find virtual open houses and externships.
Results: Of the 319 program, 188 (59%) were found to have a social media presence. A total of 348 social
media accounts were found, as some of the programs had separate residency and department accounts.
Of all the social media accounts, 112 (32%) of the accounts were created after March 1, 2020. Virtual open
houses opportunities were found to be advertised across all platforms.
Conclusion: Many general surgery programs responded to the physical limitations of COVID-19 pandemic
by increasingly utilizing social media during the COVID-19 pandemic. Virtual opportunities should be
considered as a novel approach for future outreach and recruitment.

© 2021 Elsevier Inc. All rights reserved.
Introduction

The physical limitations imposed on fourth year medical stu-
dents and residency programs by the COVID-19 pandemic have
created new challenges in an increasingly competitive general
surgery residency application process.1,2 In 2014e2015, well over
half of fourth year medical students completed an away rotation.3

The Coalition of Physician Accountability, which the American As-
sociation of Medical Colleges (AAMC) is a member of, recom-
mended the immediate suspension of in-person visiting rotations
and interviews for the 2020e2021 application cycle in response to
the COVID-19 pandemic.4 Alterations to the 2021 match process
and outcomes are anticipated due to the abrupt decrease of in-
(BDB) 505,1720 2nd Avenue
4 3333; fax: 205 934 0135.
person opportunities. The disruption caused by the COVID-19
pandemic has forced general surgery residency programs to shift
to a novel form of interviews by way of virtual interaction.5e9 This
contrasts traditional in-person evaluations which allowed pro-
grams to directly assess an applicant’s interpersonal skills and in-
teractions with faculty and house staff.10,11 For applicants, the
traditional interview played a significant role on the order of the
rank list as it allowed for applicants to evaluate important factors
such as a program’s fit, location, and character.10,12

Previous papers have examined the shift from a traditional in-
person interview process to an online format.9,11,13e16 However, to
our knowledge there is no current literature that analyzes the
frequency and magnitude to which general surgery residency
programs are creating and implementing social media accounts to
publicize virtual opportunities. We hypothesize that there has
been, and will continue to be, a sharp increase in all forms of social
media accounts (Facebook, Twitter, and Instagram) secondary to
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strict physical barriers imposed on prospective applicants and
residency programs. Herein, we explain the extent of this virtual
transition among general surgery residencies by evaluating their
social media presence on Twitter, Facebook, and Instagram,
advertisement of virtual open house opportunities, and offerings of
virtual sub-internships to prospective applicants.
Methods

A list of 319 participating general surgery residency programs
provided by the Electronic Residency Application Service (ERAS)
were analyzed. The Google search engine and general surgery
residency website links provided by ERAS were used to identify
program-specific websites as well as department and residency
program social media accounts on Twitter, Instagram, and Face-
book. Private or personal social media accounts were excluded. In
an effort to standardize nomenclature, we defined a department
account as an one dedicated to the respective institution’s general
surgery division and a resident account as a one that specifically
denoted its affiliationwith the institution’s residency program. The
Visiting Student Application Services (VSAS) website was used to
determine sub-internship opportunities present for each general
surgery residency program, both virtual and traditional in-person
formats.

The date of account establishment was noted for each account.
Twitter publicizes the date of creation in the biographical section of
each account. Similarly, Facebook notes the establishment date of
each account in the “Page Transparency” section in the sidebar.
Instagram does not publicize the specific date of account estab-
lishment. Therefore, dates of establishment were deduced by
obtaining the date of the first post on the account. Accounts were
identified as being established either before or after March 1, 2020,
to indicatewhether accounts weremade before or after the onset of
the COVID-19 pandemic.

All programs observed under this studywere for general surgery
residency training programs. If surgical subspecialties (cardiotho-
racic surgery, plastic surgery, etc.) were included under these ac-
counts, only information directed towards general surgery
residency were accounted for. In the event that a departmental or
residency social media account released information that pertained
to a surgical subspecialty, the data was not included within our
study.

The post history of identified accounts was investigated for
posts containing announcements of live virtual open house op-
portunities, other similar interactive opportunities, or virtual sub-
internship offerings. Opportunities such as video tours, informa-
tional videos, and other recorded, non-interactive posts were not
included. The total number of opportunities available on each social
media page were counted. All accounts were examined for pres-
ence of virtual sub-internship opportunities and totaled on a per
account basis. The web-based service “Tweetstats.com” was uti-
lized to determine the number of tweets fromMarch 2019 through
October 15, 2019, as well as the number of tweets fromMarch 2020
through October 15, 2020.
Statistical analysis

T-test was used for continuous numerical values and Chi X2 test
was used to compare categorical variables. Linear trend was
analyzed using ANOVA. P < 0.05 was considered to be significant.
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Results

Comprehensive

Of the 319 programs, a total of 348 social media accounts were
identified. In sum, 188 (59%) programs were associated with an
account on Twitter, Instagram, or Facebook. Twenty-six (8%) pro-
grams had an account on all three platforms (Table 1). Of the 188,
99 (53%) had virtual opportunities made available. One-hundred
thirty-five of the 188 programs (71.8%) were university associated
general surgery programs (p < 0.001). Ninety programs were
identified as community programs in which 38 (42.2%) of the
programs had a social media account. Across all platforms, 112
(32%) accounts were created after March 1, 2020 (Fig. 1, p < 0.001).
The development of new social media accounts was also seen
among all platforms (Fig. 2a-c). Linear trend analysis projected an
average of 13.6 new accounts across all three platforms in 2020. An
average of 40 new accounts were observed to be created in 2020.
Forty-eight of the programs created their first social media account
in 2020, and 140 programs had a pre-existing account on any of the
three platforms. The earliest year of creation for an account was
dated 2008 on Facebook. One virtual sub-internship was posted
across all social media accounts.

Website

All programs had an associated functional webpage. Fifteen (5%)
listed virtual open house opportunities. No virtual sub-internships
were listed on any websites.

Twitter

One hundred thirty-five (42%) programs had either a depart-
ment or residency specific Twitter account. Twenty programs had
both a department and residency Twitter account, resulting in 155
total twitter accounts. Twenty-six accounts (17%) were created af-
ter March 1, 2020. A majority of accounts (95, 61%) were associated
with departments while the remaining accounts (60, 39%) were
associated with residency programs. A total of 176 open house
opportunities were listed on Twitter by 75 (53%) programs. A sig-
nificant increase in the number tweets between 3/19e10/19 and 3/
20e10/20 was observed among residency accounts (mean 34 vs
71.8 respectively, p ¼ 0.030). For departments, an average of 22.4
tweets were seen in 2019, while an average of 28.8 tweets were
seen in 2020 (p ¼ 0.372). One virtual sub-internship opportunity
was identified on Twitter.

Instagram

One hundred twenty-seven (40%) programs were found to be in
possession of 130 departmental or residency accounts. Over half
(56%) of accounts were created after March 1, 2020. Residency
specific accounts accounted for 68 out of 73 (93%) accounts. In
contrast to Twitter, more residency accounts (107, 82%) were re-
ported than department accounts (23, 18%) on Instagram. Sixty-five
programs (51%) posted open house opportunities to their Instagram
feed. A total of 137 open houses opportunities were listed across all
the accounts. No virtual sub-internships listings were reported.

Facebook

Fifty-eight (18%) programs were found to have Facebook ac-
counts in either a department or residency form. Thirteen accounts
(21%) were created after March 2020. Eighteen accounts (29%) were
reported to have virtual open house opportunities posted to their



Table 1
Social media results.

WEBSITE

Total Number of Programs with Websites 319
Total Number of Virtual Open House Opportunities 15
Total Number of Virtual Sub-Internships Available 0

TWITTER

Total Number of Programs with Twitter Accounts 135
Total Number of General Surgery Twitter Accounts (Dept þ Res) 155
Total Number of Accounts Made After March 1, 2020 26
Total Number of General Surgery Department Accounts 95
Total Number of Department Accounts Made After March 1, 2020 5
Total Number of General Surgery Residency Accounts 60
Total Number of Residency Accounts Made After March 1, 2020 21
Total Number of Programs with Department þ Residency Accounts 20

INSTAGRAM

Total Number of Programs with Instagram Accounts 127
Total Number of General Surgery Instagram Accounts (Dept þ Res) 130
Total Number of Accounts Made After March 1, 2020 73
Total Number of General Surgery Department Accounts 23
Total Number of Department Accounts Made After March 1, 2020 5
Total Number of General Surgery Residency Accounts 107
Total Number of Residency Accounts Made After March 1, 2020 68
Total Number of Programs with Department þ Residency Accounts 3

FACEBOOK

Total Number of Programs with Facebook Pages 58
Total Number of General Surgery Facebook Accounts (Dept þ Res) 63
Total Number of Accounts Made After March 1, 2020 13
Total Number of General Surgery Department Accounts 32
Total Number of Department Accounts Made After March 1, 2020 4
Total Number of General Surgery Department Accounts 31
Total Number of Residency Accounts Made After March 1, 2020 9
Total Number of Programs with Department þ Residency Accounts 5

COMBINED (out of 319 programs)

Total Number of Programs with Social Media 188 (59%)
Total Number of Programs without Social Media 131 (41%)
Total Number of Social Media Accounts (Dept þ Res) 348
Total Number of Programs with Twitter, Instagram, and Facebook 26 (8%)
Total Number of Programs with Only One Account 75 (24%)
Total Number of Programs with More Than One Account 113 (25%)
University Associated Programs with Social Media 135 (42%)
Community Associated Programs with Social Media 38 (12%)
Community with University Associated Programs with Social Media 15 (5%)

SUB-INTERNSHIP/AWAYS OPPORTUNITIES

Total Number of Sub-Internships Available on VSAS 1
Total Number of Sub-Internships Available on Twitter 1
Total Number of Sub-Internships Available on Instagram 0
Total Number of Sub-Internships Available on Facebook 0

OPEN HOUSE OPPORTUNITIES

Total Number of Programs with Open House Opportunities 99
Twitter (out of 135 programs)
Total Number of Programs with Open House Opportunities 75 (53%)
Total Number of Open House Opportunities 176
Total Number of Programs with More Than One Open House Opp. 56 (41%)
Instagram (out of 127 programs)
Total Number of Programs with Open House Opportunities 65 (51%)
Total Number of Open House Opportunities 137
Total Number of Programs with More Than One Open House Opp. 39 (31%)
Facebook (out of 58 programs)
Total Number of Programs with Open House Opportunities 18 (31%)
Total Number of Open House Opportunities 35
Total Number of Programs with More Than One Open House Opp. 8 (14%)
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Facebook page. A total of 35 open house opportunities were found.
No virtual sub-internships listings were reported.
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VSAS

One virtual opportunity was found on the VSAS through the
Association of American Medical Colleges. Traditionally, there are
approximately 380 in-person sub-internships available through



Fig. 1. Social media account growth.
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this platform.
Discussion

The COVID-19 pandemic has dramatically shifted the format for
the 2020e2021 residency application cycle, and programs
appeared to have responded by increasing their presence on social
media.17,18 Traditionally, general surgery residency programs have
relied on in-person interviews, sub-internships, and social events
to facilitate applicant-program interactions.10 The uncertainty of
these in-person opportunities moving forward into future appli-
cation cycles compounds the importance of the findings in this
study.

Our results suggest that social media and virtual sessions appear
to have been developed to make up for the lack of in-person op-
portunities, with a surge of accounts developed after March 1, 2020
(Fig. 1). For applicants, a virtual and social media-driven application
process provides a low barrier of entry regarding financial burden,
schedule flexibility, and enhanced geographic distribution.19

Traditionally, travel, food, and hotel expenses, as well as the
Fig. 2a. Creation of overa
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mental toll of in-person interviewing has hindered applicants from
applying to a large number of residency programs.16,19 In 2016, Over
50% of medical students applying to a general surgery residency
program reported spending between $2500-$7500 dollars in
accrued educational debt and cost of attending interviews, not
including application costs.19 Additionally, 41% of students
admitted to declining at least one interview opportunity due to
financial burden.19 The transition to an virtual interview format will
likely reduce this financial stress on students which may results in
programs receiving an increased number of applications this year.

Among the three social media platforms, Twitter appeared to be
the most utilized. This may be attributed to recent increases in use
of this platform for professional networking purposes seen in other
medical and surgical fields.20e24 This increased number of tweets
observed in more than half the programs on Twitter is likely a
response to the virtual shift due to the COVID-19 pandemic. While
our study did not analyze the content of each tweet, we postulate
that each account promoted their department and residency pro-
gram, shared events, and publicized new virtually available op-
portunities. Hill et al. surveyed 32 departments of surgery with
Twitter accounts and found that Twitter to be beneficial in pro-
moting new research, increasing academic community visibility,
resident engagement, and faculty engagement.25 Surprisingly, only
34% of the department accounts on Twitter were run by physi-
cians.25 Applicant perception of physician and non-physician run
counts may be of interest in future studies. Of note, Twitter also saw
a rise in newaccount creation in 2017 (Fig. 2a), whichmay be due to
the increased character limit per tweet and creation of “threads.”
This potentially allowed for more engaging and detailed informa-
tion to be shared through this platform.26 However, this increase in
the new account creation observed in 2017 may also be due to
random variation.

Instagram also experienced a spike in general surgery accounts,
with a majority of accounts created after March 1, 2020, most (93%)
being residency program specific (Fig. 2b). Approximately half of
programs with an Instagram account posted open house opportu-
nities on their feed. A total of 137 virtual open houses were found to
be permanently publicized on Instagram. As seen with Twitter,
ll Twitter accounts.



Fig. 2b. Creation of overall Instagram accounts.

Fig. 2c. Creation of overall Facebook accounts.
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Instagram provides a free avenue for programs to reach a large
number of potential residents. A third of users on Instagram are
from ages 25e34, the traditional age range for those entering res-
idency.27 This further supports that the effort put forth by general
surgery residency programs is to reach their target audience.
Notably, the number of new of Instagram accounts created in
response to COVID-19 was nearly 3 fold that of new Twitter ac-
counts created (73 vs. 26, respectively). However, the prominence
of General Surgery accounts on Twitter was far greater than it was
on Instagram prior to March 1, 2020 (129 vs 57). It may be sug-
gested that the imbalance of new accounts is likely due to relative
underuse of Instagram in before 2020.

Facebook was the least utilized social media platform in offering
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and publicizing residency open house opportunities when
compared to Twitter and Instagram. While Facebook lagged behind
the other social media platforms in account totals, 2020 growth
trends (Fig. 2c) suggest that Facebook is still considered a valuable
resource by select general surgery programs and should be
considered a valid avenue for information by medical students.
Roughly 30% of programs with an account listed opportunities on
their Facebook pages. Over 20% of general surgery Facebook ac-
counts were created after March 1, 2020, paralleling the recent
growth of Instagram and Facebook.

Only two virtual sub-internship opportunities were found
throughout social media and VSAS. Traditionally, VSAS was the
official platform through which programs connected with students
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for sub-internship opportunities across the country. Virtual sub-
internship have limitations as there may be limited assessment of
applicants’ clinical competency and overall fit for the program. We
also acknowledge the great deal of effort and work institutions
would need to put forth to create an optimal virtual surgical sub-
internship in a short amount of time. No study has analyzed the
perception of medical students on virtual sub-internships. Future
studies have an opportunity to expand on and compare virtual sub-
internships to traditional in-person experiences by way of student
accounts.

To our knowledge, no previous studies have fully analyzed the
recruitment efforts made by residency programs prior to this year.
We assume that most of the recruitment efforts made before the
interview were passive: information provided by the NMRP, web-
site listings, pre-recorded videos, and periodic social media posts.28

In 2018, Shappell et al. proposed that residency programs should
begin branding themselves as it seemed to be a foreign concept to
most residency programs.29 The main recruitment event occurred
on the interview day(s) where programs were able to thoroughly
plan for interactive sessions and highlight their strengths.30 The
rapid increase of general surgery residency social media accounts
across all platforms in 2020, along with the creation and broadcast
of virtual open house opportunities, suggests that many programs
have increasingly utilized social media in their recruitment efforts
in an attempt to attract and interact with applicants due to the
social distancing guidelines. Traditionally, the reputation of a pro-
gram, geographical location, volume of patients, and faculty expe-
rience were among important factors for medical students to
consider when applying to residency programs.31,32 Virtual ses-
sions will arguably become an important factor for future appli-
cants to consider when applying to and choosing a residency
program. While some social media platforms have shown more
activity than others, our data supports the idea that there is uni-
versal growth of account numbers, advertisement, and outreach
across all modalities. Which social media platform the audience
chooses to engage with is dependent on user preference. We
believe all the social media platforms serve a similar purpose:
promoting their department and residency program. However, we
also would like to note the use of Twitter where the hashtag
“#medtwitter” is used to bymanymedical professionals to network
and create a community on the platform.33 Interestingly, only 15
(5%) programs listed open house opportunities on their residency
website compared the 99 (31%) that listed opportunities on at least
one form of social media. This strongly suggests that general sur-
gery residency programs acknowledge the power and widespread
presence of social media in today’s society. Though virtual experi-
ences have limitations, online interviews and discouragement of
away rotations have allowed applicants financial flexibility and the
opportunity to interview at more programs than ever before. In a
study of Urology applicants, 4/5 applicants found virtual open
houses to be beneficial and informative.34 The minimal constraints
of entry to virtual opportunities allows applicants to experience
more programs when compared to in-person evaluations. While
our data shows that a majority of general surgery residency pro-
grams utilize at least one form of social media platform as an
avenue for outreach during the COVID-19 pandemic, approximately
two fifths of programs did not. Programs that fail to adapt to the
unavoidable shift from traditional to virtual residency application
cycle may be at a disadvantage.

As for applicants, having a social media account allows them to
discover opportunities, establish social networks, and be informed
of the latest events regarding their programs of interests.35 A
“follow” and “like” on these social media pages could even signal
interests in the program. However, we acknowledge there are risks
that comes with creating a social media account as certain content
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may be viewed as potentially unprofessional.36 Though the Na-
tional Resident Matching Program has created the “Match
Communication Code of Conduct,” no clear instructions regarding
social media have been recommended. As for our recommenda-
tions, we believe that social media is a tremendous tool to acquire
more information about residency programs, and the degree of
interaction(s) and posted content is up to the applicant’s profes-
sional judgement.

Limitations and future directions

Limitations of this study include the rapidly changing nature of
social media which we attempted to address by limiting our data
capture to a single week to minimize chronologically-dependent
variability across different programs’ representation on social me-
dia platforms. Additionally, transient events advertised through
platforms, such as Instagram stories, were not captured. Future
directions of investigation should examine if social media is
responsible for students’ awareness of virtual opportunities, or if
other routes of advertisement were more impactful. In order to
engage effectiveness of the use of social media, feedback from ap-
plicants in 2020e21 match cycle would be extremely beneficial.
Along the same survey, analysis of how many applicants created a
social media account during this time or who relied on social media
to obtain information about programs should be examined Per-
sonal student accounts and surveys in the future will provide
insight for general surgery residency programs in the years to
come. Our study also only focused on the interactive opportunities
that social media was able to publicize and provide during the
pandemic. Future analysis should be focused on how social media
was used for each individual program’s recruitment and public
image in terms of content and posts during this time. Those cate-
gories could include, but not limited to, promotion of research and
education, resident well-being and success, and faculty recognition.

Conclusion

Many general surgery programs increasingly utilized social
media during the COVID-19 pandemic. Virtual open houses were
predominately created to adapt to the social distancing guidelines
and institutional safety protocols, while virtual sub-internships
were not found to be heavily created for students. However, there
were also a significant number of programs that did not employ
social media as a resource. As there is continued uncertainty
regarding the end of the pandemic and an increasing competi-
tiveness of the general surgery field, virtual opportunities and so-
cial media should be considered as a legitimate approach in future
outreach and professional recruitment efforts.
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