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Abstract

Background Social media use has exploded, attaining a significant influence within medicine. Previous studies have denoted
the use of social media in various surgical specialties as a means to exchange professional ideas and improve the conference
experience and at the same time, some have assessed its feasibility as a method of education. This systematic review aims
to characterize the use of social media as a tool for general surgery education.

Methods A systematic review of several databases from each database inception was conducted following the PRISMA
guidelines. The JBI’s critical appraisal tools were used to assess quality of the studies.

Results A total of 861 articles were identified of which 222 were duplicates removed. The titles and abstracts from the
remaining 639 abstracts were screened and 589 were excluded. The remaining 51 full articles were analyzed for eligibility,
of which 24 met inclusion criteria and were included in the systematic review. These studies covered the general surgery
specialty, of which 11 (n=46%) focused on the laparoscopic surgical approach, 1 (n=4%) on robotic-assisted surgical
procedures, 1 (n=4%) on both surgical approaches previously mentioned and 11 (n=46%) on the general surgery specialty
regardless of the surgical approach or technique.

Conclusions Advantages that SM offers should be considered, and content creators and institutions should help collectively
to make sure that the content being published is evidence and guideline-based so its use it is taken to the maximum benefit.

Keywords Social media - Social networking - Education - Laparoscopy - Robotics - Minimally invasive surgery

The ways to communicate have changed and in the last two
decades, social media use has exploded at the same time as
internet access. The ability that it brings to interact with the
society as well as to disseminate information and personal
opinions has attained a significant influence within medicine
[1]. This has impacted surgical education as nowadays it is
possible to connect in real time with colleagues, students,
residents, and attendings with the aim of sharing knowledge
and improving patient outcomes [2].

Previous studies have reported on the adoption of social
media across various surgical specialties. Urology experts
have assessed the use of social media to amplify the con-
ference experience to a wider audience [3], as well as an
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opportunity to exchange professional ideas across continents
[4]. Authors have assessed the usefulness and the popularity
of social media among plastic surgeons [5]; neurosurgery
has evaluated the use of social media for case-based discus-
sions as a method of education [6]. In our knowledge, there
is no systematic review focused in general surgery field and
the importance that has been given to social media in terms
of education.

Therefore, the aim of this systematic review is to charac-
terize the current use of social media as a tool for education
in the general surgery field.

Materials and methods

This systematic review was registered in PROSPERO (the
international prospective register of systematic reviews) with
the registration number CRD42020153600. The PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines were followed at all stages of
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this systematic review [7]. We aim to present the results in
a narrative form regarding the use of social media as a tool
for general surgery education.

Eligibility criteria

The PECOS model (Population, Exposure, Comparison,
Outcome, Study Design) was followed on the article screen-
ing to determine inclusion eligibility. A controlled vocabu-
lary supplemented with keywords was used by the time of
literature search. Observational studies included cohort and
cross-sectional study designs. Descriptive studies were also
included as well as randomized and non-randomized trials.
Exclusion criteria included case reports, editorial letters to
the editor, and general reviews; specialties other than gen-
eral surgery; and manuscripts that were not in English, Por-
tuguese, or Spanish. Participants selected were surgeons,
residents, and medical students. No comparison group was
used, and the intervention was exposed to social media.

Information sources

In accordance with the PRISMA guidelines, a comprehen-
sive search was conducted in April 2021. The databases used
are the following: EMBASE, Ovid MEDLINE(R) Epub
Ahead of Print, In-Process and Other Non-Indexed Cita-
tions, Ovid MEDLINE(R) Daily, Ovid Cochrane Database
of Systematic Reviews, and Ovid Cochrane Central Register
of Controlled Trials. A manual search from references of
other articles and manuscripts from the gray literature was
also performed.

Study selection

The following steps were performed: (1) identification of
studies through databases and other methods, (2) removal of
duplicates, (3) screening of titles and abstracts and selection
of the ones relevant to the research question, (4) full-text
article review to assess inclusion eligibility, and (5) review
of the selected articles. Two independent investigators (VV,
JV) blinded to each other performed the mentioned steps.
Disagreements on step (1), (2), and (4) were resolved by a
third reviewer (DL) who moderated a discussion for a final
determination between the three reviewers.

Data extraction

The included studies were comprehensively assessed.
A data extraction spreadsheet was developed between
the co-authors. All data were extracted and entered into
a spreadsheet by VV and JV. We included information
regarding authors, year of publication, study design, and

surgical specialty. Disagreements were resolved by discus-
sion between the two review authors and a third author (DL).

Outcomes included changes in surgical education, quality
of social media content, and satisfaction of the population.
The actual strategy listing all search terms and how they are
combined is available in the “Appendix”.

Quality assessment

Quality assessment of all included studies was evaluated
using the JBI (Joanna Briggs Institute) critical appraisal
tools [8, 9]. The descriptive cross-sectional studies were
assessed by the JBI critical appraisal checklist for studies
reporting prevalence data, an instrument with a 9-item ques-
tionnaire related to sampling, data analysis, methodology,
statistical analysis, and response rate; while the observa-
tional cross-sectional studies were assessed with JBI critical
appraisal checklist for analytical cross-sectional studies an
8-item that evaluated cofounding at the same time as the
previously mentioned items. The cohort studies were evalu-
ated with a 12-item quality appraisal that assesses the length
of follow-up and the aforementioned items.

Results

The systematic literature search found 844 articles, and 15
additional records were identified through citation search-
ing. 222 Articles from the database search were found to
be duplicates, and therefore, they were excluded from the
analysis. The titles and abstracts from the remaining 622
articles were assessed. After careful evaluation, 589 articles
were determined to be unrelated to our study and subse-
quently excluded. The full text of the remaining 33 articles
and the 15 articles found through other sources was thor-
oughly assessed. Letter to the editor, general reviews, surgi-
cal specialties other than general surgery, and articles not
related to social media were excluded. A total of 24 articles
were ultimately included for this review (Fig. 1). The topics
covered on the selected articles are mainly assessment of
laparoscopic surgeries videos available in YouTube (n=10;
42%), surveys measuring how often social media is used
by surgeons, surgical trainees, and medical students (n=4;
17%), Twitter as tool for surgical education (n=4; 17%),
assessment of private surgical groups on Facebook (n =3;
13%), and tele-mentoring (n=3; 13%, Table 1).

The design of all studies was determined (Table 1) result-
ing in 15 (n=63%) analytical observational cross-sectional
studies, 7 (n=29%) descriptive cross-sectional studies, and 2
(n=_8%) analytical observational prospective cohort studies.

After utilizing the JBI quality assessment tool, the
analytical observational cross-sectional studies ranged
between 7 and 8 positive answers out of 8 questions
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Fig. 1 PRISMA flow diagram [7] for the selection of studies. Includes searches of databases, registers, and other sources

(Table 2), the descriptive cross-sectional studies ranged
between 6 and 9 positive answers out of 9 questions
(Table 3), and after applying the 11-item questionnaire,
the cohort studies resulted in 9 positive answers (Table 4).

Among social media treated on each study, 14 studies
(n=58%) investigated YouTube as video-based surgical
education tool and how often is used by medical students,
surgical trainees, and surgeons; other articles investi-
gated the importance of Twitter (n=35; 21%) and Face-
book (n=6; 25%) as source of education, and an article
(n=1; 4%) assessed WhatsApp as tool for tele-mentoring
(Table 5).
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Discussion

A total of 24 studies met our inclusion criteria and were
selected for this systematic review. The main topics dis-
cussed within the data selected are the usefulness of social
media such as YouTube, Facebook, and Twitter in surgi-
cal education as well as the content’s reliability published
on mentioned platforms. Additionally, the COVID-19
pandemic has impacted surgical training programs forc-
ing mentors to opt for other forms of teaching such as
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Table 1 Characteristics of included studies

Author PY  Surgery Topic Participants Study design

Doulias et al. [10] 2020 General surgery Surgical training in the Available online surgical ~ Descriptive: Cross-sectional
COVID-19 era training

de’Angelis et al. [11] 2019 Laparoscopic surgery Educational value of lapa- Laparoscopic appendec- Observational: Cross-
roscopic appendectomy tomy YouTube videos sectional
videos on YouTube

Gonzalez et al. [12] 2012 Laparoscopic surgery Consumer-based technol-  Surgical residents Descriptive: Cross-sectional
ogy for distribution of
surgical videos for objec-
tive evaluation

Reitano et al. [13] 2020 Laparoscopic surgery Educational value of Laparoscopic TAPP* Observational: Cross-
surgical videos on YouTube videos sectional
transabdominal pre-
peritoneal hernia repair
on YouTube

Elson et al. [14] 2021 General surgery Characteristics of general ~ Surgical residents, general Descriptive: Cross-sectional
surgery social media surgery attendings, and
influencers on Twitter nonsurgical residents

Chapman et al. [15] 2021 Laparoscopic surgery Evaluation of laparoscopic Laparoscopic sleeve Observational: Cross-
sleeve gastrectomy video  gastrectomy YouTube sectional
on YouTube using the videos
LAP-VEGaS guidelines

Trujillo et al. [16] 2021 Laparoscopic surgery Telementoring of in-home  Surgical residents Observational: Cohort
real-time laparoscopy
using WhatsApp mes-
senger

Zhang et al. [17] 2020 Laparoscopic surgery Quality, utility and reli- Laparoscopic gastrectomy Observational: Cross-
ability of laparoscopic YouTube videos sectional
gastrectomy videos
for gastric cancer on
YouTube

Kanlioz et al. [18] 2020 Laparoscopic surgery Reliability and educational Laparoscopic TEP* You-  Observational: Cross-
features of YouTube Tube videos sectional
videos about hernia
operations using laparo-
scopic TEP

Karic et al. [19] 2020 General surgery Evaluation of surgical edu- Laparoscopic appendec- Observational: Cross-
cational videos available tomy and cholecystec- sectional
for third year medical tomy YouTube videos
students

Toolabi et al. [20] 2019 Laparoscopic surgery Reliability and educational Laparoscopic sleeve Observational: Cross-
value of laparoscopic gastrectomy YouTube sectional
sleeve gastrectomy sur- videos
gery videos on YouTube

Jackson et al. [21] 2018 Foregut surgery SAGES foregut surgery SAGES Facebook Group's Observational: Cross-
masters programs Members sectional

Rodriguez et al. [22] 2018 Laparoscopic surgery Quality of the top ten Laparoscopic cholecystec- Observational: Cross-
listed laparoscopy chol- tomy YouTube videos sectional
ecystectomy videos on
YouTube

Myers et al. [23] 2018 Robotic surgery Social media as a platform Robotic Surgery Collabo-  Observational: Cross-
for surgical learning ration Facebook Group's sectional

Member
Deal et al. [24] 2017 Laparoscopic surgery Quality and safety of Laparoscopic cholecystec- Observational: Cross-

frequently used laparo-
scopic cholecystectomy
videos

tomy YouTube videos

sectional
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Table 1 (continued)

Author PY  Surgery Topic

Participants Study design

Lima et al. [25] 2019 Minimally invasive

surgery

Frongia et al. [26] 2016 Laparoscopic surgery

The influence of social
media in minimally inva-
sive surgery education

YouTube as a potential
training resource for

International Hernia Col-
laboration, Mini Friends,
and Robotic Surgery
Collaboration Facebook
Group's Members

Descriptive: Cross-sectional

Observational: Cross-
sectional

Laparoscopic fundoplica-
tion YouTube videos

laparoscopic fundoplica-

tion

Lima et al. [27] 2020 General surgery

COVID-19

Rapp et al. [28] 2016 General surgery

Buckarma et al. [29] 2016 General surgery

Social media use for
surgical education during

Educational video sources
for surgical preparation

Influence of social media

Medical students, surgical
residents/fellows, and
practicing surgeons

Descriptive: Cross-sectional

Medical students, general
surgery residents, and
faculty surgeons

Descriptive: Cross-sectional

Journal's website views Observational: Cohort

on the dissemination
of a traditional surgical
research article

Mota et al. [30] 2017 General surgery

learning

Nikolian et al. [31] 2018 General surgery

Gallo et al. [32] 2019 General surgery

training

Bernardi et al. [33] 2020 General surgery

Video-based surgical

Educational content and
the use of Twitter by US
departments of surgery

Results of a recent tweet
chat about surgical

A review of the Interna-
tional Hernia Collabora-
tion Facebook Group

Surgical residents and
surgical specialists

Descriptive: Cross-sectional

Observational: Cross-
sectional

Accredited general surgery
training programs' Twit-
ter account

Observational: Cross-
sectional

Followers and members of
#SoMe4Surgery Twitter
community

Observational: Cross-
sectional

International Hernia
Collaboration Facebook
Group's Members

PY publication year, TAPP transabdominal pre-peritoneal hernia repair, TEP totally extraperitoneal

e-learning using application as WhatsApp to conduct
remote trainings which demonstrated to be successful [16].

YouTube

The advent of minimally invasive surgery has turned video-
based surgical learning more accessible. Using multimedia
as a complement for surgical training has been demonstrated
to be effective since multimedia allows the conversion of
cognitive input into long-term memory, indicative of learn-
ing [30, 34]. The high definition of the videos that minimally
invasive surgery offers, and the easy accessibility to social
media, makes this form of learning widely available. In fact,
YouTube is the multimedia platform most frequently used by
medical students, surgical trainees, and practicing surgeons
to prepare for surgical cases [15, 24, 27, 28]. However, most
of its content is not peer-reviewed, making this source of
information not reliable when looking for educational surgi-
cal videos.

YouTube not-peer-review content has brought the atten-
tion of many scientists making this topic a substantial

@ Springer

target for investigation [13, 15, 17, 18, 20, 21, 23, 26, 34].
Researchers had decided to evaluate the quality and reli-
ability of minimally invasive surgery videos published on
YouTube by classifying the data based on surgical approach
and technique and then assessing it with different guide-
lines. Within the studies chosen in this systematic review,
the surgical procedures selected were laparoscopic chol-
ecystectomy [18, 21, 23], laparoscopic total extraperitoneal
(TEP) hernia repair [34], transabdominal pre-peritoneal
hernia repair (TAPP) [13], laparoscopic appendectomy [18,
20], laparoscopic sleeve gastrectomy [15, 20], laparoscopic
gastrectomy for gastric cancer [17], and laparoscopic fun-
doplication [26]. Furthermore, investigators used different
methods and/or guidelines to assess the content and quality
of the selected videos. Most common methods and guide-
lines used were the laparoscopic surgery video educational
guidelines (LAP-VEGaS) [11, 13, 15] (used to report educa-
tional videos in laparoscopic surgery) [35], the global opera-
tive assessment of laparoscopic skills (GOALS) [11, 22, 24],
the global operative assessment of laparoscopic skills-groin
hernia (GOALS-GH) [13], the critical view of safety (CVS)
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Table 2 JBI critical appraisal
checklist for analytical cross-

sectional studies [9]

Table 3 JBI critical appraisal
checklist for studies reporting

prevalence data [8]

Author Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8
de Angelis et al. [11] Yes Yes Yes Yes Yes No Yes Yes
Reitano et al. [13] Yes Yes Yes Yes Yes No Yes Yes
Chapman et al. [15] Yes Yes Yes Yes Yes No Yes Yes
Zhang et al. [17] Yes Yes Yes Yes Yes No Yes Yes
Kanlioz et al. [18] Yes Yes Yes Yes Yes No Yes Yes
Karic et al. [19] Yes Yes Yes Yes Yes Yes Yes Yes
Toolabi et al. [20] Yes Yes Yes Yes Yes Yes Yes Yes
Jackson et al. [21] Yes Yes Yes Yes Yes Yes Yes Yes
Rodriguez et al. [22] Yes Yes Yes Yes Yes No Yes Yes
Myers et al. [23] Yes Yes Yes Yes Yes No Yes Yes
Deal et al. [24] Yes Yes Yes Yes Yes No Yes Yes
Frongia et al. [26] Yes Yes Yes Yes Yes Yes Yes Yes
Nikolian et al. [31] Yes Yes Yes Yes Yes Yes Yes Yes
Gallo et al. [32] Yes Yes Yes Yes Yes No Yes Yes
Bernardi et al. [33] Yes Yes Yes Yes Yes No Yes Yes

JBI Joanna Briggs Institute, Item 1 Were the criteria for inclusion in the sample clearly defined?, Item 2
Were the study subjects and the setting described in detail?, /tem 3 Was the exposure measured in a valid
and reliable way?, Item 4 Were objective, standard criteria used for measurement of the condition?, Item
5 Were confounding factors identified?, Item 6 Were strategies to deal with confounding factors stated?,
Item 7 Were the outcomes measured in a valid and reliable way?, Item 8 Was appropriate statistical analysis
used?

Author Item1 Item2 Item3 Item4 ItemS Item6 Item7 Item8 Item9

Doulias et al. [10]  Yes Yes Yes Yes Yes Yes Yes No Not applicable
Gonzalez et al. [12] Yes Yes Yes Yes No Yes Yes No Not applicable
Elson et al. [14] Yes Yes Yes Yes Yes Yes Yes Yes Yes

Lima et al. [25] Yes Yes Yes Yes Yes Yes Yes Yes Yes
Lima et al. [27] Yes Yes Yes Yes Yes Yes Yes Yes Yes
Rapp et al. [28] Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mota et al. [30] Yes Yes Yes Yes Yes Yes Yes Yes Yes

JBI Joanna Briggs Institute, ltem 1 Was the sample frame appropriate to address the target population?,
Item 2 Were study participants sampled in an appropriate way?, Item 3 Was the sample size adequate?,
Item 4 Were the study subjects and the setting described in detail?, Ifem 5 Was the data analysis conducted
with sufficient coverage of the identified sample?, Item 6 Were valid methods used for the identification of
the condition?, Item 7 Was the condition measured in a standard, reliable way for all participants?, Item 8
Was there appropriate statistical analysis?, Ifem 9 Was the response rate adequate, and if not, was the low
response rate managed appropriately?

Table 4 JBI critical appraisal checklist for prevalence cohort studies [9]

Author Item2 Item3 Item4 Item5 Item6 Item7 Item8 Item9 Item 10 Item 11
Trujillo et al. [16] Yes Yes Yes No Yes Yes Yes Yes Not applicable  Yes
Buckarma et al. [29] Yes Yes Yes No Yes Yes Yes Yes Not applicable  Yes

JBI Joanna Briggs Institute, Ifem I Were the two groups similar and recruited from the same population?, Item 2 Were the exposures measured
similarly to assign people to both exposed and unexposed groups?, Item 3 Was the exposure measured in a valid and reliable way?, Item 4 Were
confounding factors identified?, Item 5 Were strategies to deal with confounding factors stated?, Item 6 Were the groups/participants free of the
outcome at the start of the study (or at the moment of exposure)?, Item 7 Were the outcomes measured in a valid and reliable way?, Item 8§ Was
the follow-up time reported and sufficient to be long enough for outcomes to occur?, Item 9 Was follow-up complete, and if not, were the reasons
to loss to follow up described and explored?, Item 10 Were strategies to address incomplete follow-up utilized?, Item 11 Was appropriate statisti-

cal analysis used?
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Table 5 Social media platforms assessed on each study

Author YouTube Facebook Twitter WhatsApp

Doulias et al. [10] X X X
de’Angelisetal. [11] X

Gonzalez et al. [12] X

Reitano et al. [13] X

Elson et al. [14] X
Chapman et al. [15]
Trujillo et al. [16] X
Zhang et al. [17]
Kanlioz et al. [18]
Karic et al. [19]
Toolabi et al. [20]
Jackson et al. [21] X

Rodriguez et al. [22] X

Myers et al. [23] X

Deal et al. [24] X

Lima et al. [25] X

Frongia et al. [26] X

Lima et al. [27] X

Rapp et al. [28] X

Buckarma et al. [29] X
Mota et al. [30] X

Nikolian et al. [31] X
Gallo et al. [32] X
Bernardi et al. [33] X

e

score [11, 22, 24] (used to assess laparoscopic cholecystec-
tomy videos), video power index (VPI) [17, 18], the Jour-
nal of American Medical Association (JAMA) benchmark
criteria [17, 18] (used to assess authorship, attribution, dis-
closure, and currency) [36], the objective component rating
scale (OCRS, used to assess laparoscopic fundoplication)
[26], and educational quality rating score (EQRS, used to
assess surgical treatment of gastroesophageal reflux disease)
[26]. Even though using different methods to assess these
YouTube videos, researchers obtained low percentage of the
data meeting full criteria (< 1% [22, 24], 1.6% [17], 8% [11,
20], 12.5% [13]), meaning that this widely available mul-
timedia is not the best source for surgical education. Most
videos are lacking crucial information such as the patient’s
preoperative data, theater time, operation set up, patient’s
morbidity, and outcomes, which are topics needed to be
explained when developing appropriate educational surgi-
cal videos [15]. However, Frogia, G., et al. stated that even
though the high variance of videos uploaded on YouTube, by
evaluating specific criteria, it is possible to find “good-qual-
ity” videos (39.4%) [26]. Regardless of this last statement,
authors encourage medical students, surgical trainees, and
practicing surgeons to look for peer-review content as well
as to follow guidelines when creating educational videos; an
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example of how to follow guidelines when creating educa-
tional videos is the study performed by Gonzalez, R., et al.
where laparoscopic cholecystectomy in porcine model vid-
eos was recorded, edited, and then uploaded in platforms
such as YouTube, iPhones, and others [12].

Facebook

Facebook is another popular social media used by the surgi-
cal community. Private groups have been created serving as
an open discussion and collaborative platform for surgeons.
These groups offer a variety of content such as live sur-
gery, material from important congresses, specialty courses,
surgical quizzes, clinical cases, exam topics, and archived
footage from procedures performed by experts [10]. This
information widely available for its members contributes to
the acquisition and/or reinforcement of knowledge to all-
level experienced surgeons and trainees, potentially repre-
senting another surgical teaching platform. In fact, Jackson,
H., et al. conducted a study analyzing the content the Soci-
ety of American Gastrointestinal and Endoscopic Surgeons
(SAGES) publishes in their page [21]. The content posted
on the group mostly involved operative technique (64% of
the posts), patient management (54% of posts), continuing
education (10% of posts), and networking (10% of posts)
[21]. The frequency of use by the members of these groups
has been measured to determine how impactful is the infor-
mation posted on the daily workflow of these professionals.
Mpyers, C., et al. found that members of the Robotic Sur-
gery Collaboration (RSC) Facebook group actively (making
comments) and passively (liking posts) interact with this
platform more frequently during midweek days, suggesting
that surgeons and trainees use this platform as part of their
professional development and practice [23]. Lima, D., et al.
distributed a survey on the International Hernia Collabo-
ration (IHC), Mini Friend, and RSC Facebook groups and
found that 50% of the participants published complicated
cases on these private groups, comment on other surgeons’
cases, and incorporated to their practice tips or tricks rec-
ommended by experienced surgeons; again, supporting the
fact that Facebook is being used for teaching and learning
purposes [25].

However, as Facebook is a popular and open-access plat-
form, the risk for unsafe, inaccurate, and not guideline-based
information found within these private groups, it is very
likely. Bernardi, K., et al. assessed the content published on
the IHC Facebook Group and stablished that for discussion
of a clinical case to be considered safe and useful, the com-
ments on a post should be evidence-based, guideline-based,
or current practice of acceptable care agreed by three expert
hernia surgeons and that dangerous or unsafe comments
should be corrected [33]. It was found in the IHC Facebook
group that most posts’ responses were safe (96.6%) but some
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of them were unhelpful (28.4%). Not least important, few
comments were found to be unsafe (2.3%) and just 4 out of
14 comments were corrected. The authors considered IHC a
safe and useful platform for surgeons; however, investigators
claim for mechanisms to identify and correct unsafe advice
as well as to always provide evidence-based management
strategies to improve the quality and reliability of informa-
tion posted and to prevent patients’ harm [33].

Twitter

Twitter is the other preferred SM, in fact, the most popular,
used for healthcare communication [14, 32]. Within the sur-
gical community, it represents another open-access platform
that allows instant communication and digital discussion
between followers, the opportunity of massively share up to
date articles, guidelines and current clinical trials, and high-
quality educational content in real-time [32]. Twitter health-
care accounts go from personals (most famous surgical influ-
encers are described by Elson, N., et al.) [14] to institutional
such as surgery training programs and journals. Surgery
training programs have created accounts to engage with stu-
dents, surgeons, and even with other institutions. However,
Nikolian, V.C. et al. stated that general surgery programs use
their Twitter accounts for promotion more than for educa-
tional content, and the dilemma is that the former does not
engage followers to interact as much as the later does [31].
In view of this, the authors suggest these accounts to tweet
more educational content to fully take advantage that this
tool offers as a teaching platform [31]. Additionally, journals
and authors have opted to tweet most recent articles since the
receptiveness has been demonstrated to be higher as if the
article is just promoted on the journal website [29]. Twitter
has been used as well by investigators to spread surveys with
different topic subjects. Gallo, G., et al. conducted a survey
to assess what is considered a “good” surgery program based
on residents’ opinion. Between the most relevant responses
that complement this systematic review was that trainees
travel to learn from renowned mentors; Twitter, in contrasts,
is a platform that could bring together professionals regard-
less of the geographic location, allowing these mentors to be
more reachable for students [32]. Residents also agreed that
digital technology is an important instrument for improving
high-quality surgical training [32], opinion that supports the
current use that has been given to Twitter, as a learning plat-
form which ultimately gets good results such as improving
the quality of care offered to patients.

COVID-19 pandemic

During the COVID-19 pandemic, social media has served as
an educational platform to improve patients’ care regardless
of the social isolation. Besides SM serving as main medium

to spread the newest events related to COVID-19, it has also
served as an e-learning platform. Trujillo, Y., et al. conducted
a cohort study using WhatsApp messenger as a tool to teach
laparoscopic techniques in real time [16]. Successful results
obtained, supported that remote laparoscopic training in real
time with smartphone is effective in terms of acquisition of
laparoscopic skills after tele-mentoring. Once again, social
media demonstrates to be a potential tool for e-learning. In
fact, after COVID-19 pandemic, possible changes on surgi-
cal education curriculum have been discussed [10]. One of
the changes is including e-learning to complement training,
since many residents were exposed less hours on surgical
services, required by the surgical program curriculum, due
to being redeployed to COVID-19 units. e-Learning could
help to replenish those lost hours of surgical learning. Any-
how, including e-learning or not to the surgical curriculum,
residents and practicing surgeons are already using SM look-
ing to acquired new and/or to reinforced knowledge [27].

Docimo Jr., et al. have showed an increase in membership
and utilization of closed Facebook surgical groups during
the pandemic when compared with a pre-pandemic time
[38]. Our group has also investigated the increase in the
audience of an online platform (HerniaU) for surgical educa-
tion during the pandemic [39].

Quality assessment

Among the analytical cross-sectional studies, 4 studies had
all positive answers when applying the 8-item questionnaire,
while 11 studies lacked strategies to deal with the cofound-
ing factors. On the other hand, between the descriptive cross-
sectional studies, 5 studies fulfilled the 9-item questionnaire,
while 2 had absence of an appropriate statistical analysis.
Furthermore, both cohort studies did not identify the con-
founding factors, and both completed follow-up, therefore
obtaining 9 positive answers out of 11-item questionnaire.
Based on the aforementioned, the overall appraisal of the
24 studies resulted adequate for inclusion in this systematic
review.

Patient confidentiality and informed consent

Surgeons and students should be aware not only of the lack
of peer-review in what is posted online, but also regarding
data privacy and informed consent. The SAGES published
a statement in 2019 endorsing the professional use of social
media for surgical education [37]. Moreover, an informed
consent policy should be used to protect patients, surgeons,
and other providers when posting on social media platforms.
The biggest challenge for the future is to identify reliable
sources on the Internet which should also protect patient
confidentiality.
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Limitations

The limitations of our study include language, special-
ties other than general surgery, and publication bias. We
included only manuscripts published in English, Spanish,
and Portuguese, while studies published in other languages
may have been inadvertently excluded. Surgical specialties
other than general surgery were not included due to investi-
gators’ common interest. Despite the broad literature search,
we may not have identified all studies pertaining to social
media and surgical education. Additionally, our delineated
criteria may have also excluded additional studies.

Conclusions

The use of social media is increasing exponentially. Even
though a significant amount of content published is not
peer-reviewed, engagement with social media is inevitable
and many members of these platform are working toward
publishing reliable and useful information. SM cannot be
ignored anymore by mentors, trainees, surgical institutions,
and journals. Advantages that SM offers should be consid-
ered, and content creators and institutions should help col-
lectively to make sure that the content being published is
evidence and guideline-based so its use it is taken to the
maximum benefit. By working together, SM could transform
into an invaluable tool for teaching and learning goals in
surgery and any other medical field.

Appendix

Database: EMBASE 1974 to 11 April 2021

# Searches Results

1 (‘social media’/exp OR (((social NEXT/1 (media OR 402
medium)):ti,ab,kw) OR ‘twitter messaging’:ti,ab,kw
OR web:ti,ab,kw OR twittter:ti,ab,kw OR
linkedin:ti,ab,kw OR facebook:ti,ab,kw OR
whatsapp:ti,ab,kw) OR ‘social network’/exp
OR (((social NEXT/1 network*):ti,ab,kw) OR
networking:ti,ab,kw)) AND ((‘e-learning’/exp OR
((((online OR distance OR blended) NEXT/1 (educa-
tion OR learning OR course*)):ti,ab,kw) OR ‘cor-
respondence course*’:ti,ab,kw) OR (teach:ti,ab,kw
OR teaching:ti,ab,kw OR trainee:ti,ab,kw OR
training:ti,ab,kw OR education:ti,ab,kw OR
learning:ti,ab,kw)) AND ((‘laparoscopy’/exp OR
‘robotics’/exp OR ‘minimally invasive surgery’/exp)
OR ((laparoscopic OR robot OR robotic OR minimal
OR minimally) NEXT/3 (procedure* OR surg* OR
resect* OR operat*)):ti,ab,kw))

@ Springer

Database(s): Ovid MEDLINE(R) and Epub Ahead of Print, In-Process,
In-Data-Review and Other Non-Indexed Citations and Daily 1946 to
9 April 2021

# Searches Results
exp Social Media/ 9682
((social adj (media or medium)) or “twitter messag- 149,079

ing” or web or twitter or youtube or linkedin or
facebook or whatsapp).ti,ab,hw,kw

3 exp Social Networking/ 4415

4 (“social network*” or networking).ti,ab,hw,kw 28,237

5 lor2or3or4 173,185

6  exp Education, Distance / 4795

7  (((online or distance or blended) adj (education 5914
or learning or course*)) or “correspondence
course*”).ti,ab,hw,kw

8  (teach or teaching or trainee or training or education 1,531,529
or learning).ti,ab,hw,kw

9 6or7or8 1,531,649

10 exp Laparoscopy/or exp Robotics/or exp Minimally 555,289
Invasive Surgical Procedure/

11 ((laparoscopic or robot or robotic or minimal or 103,635
minimally) adj3 (procedure* or surg* or resect* or
operat*)).ti,ab,hw,kw

12 10or1l 585,903

13 9and 12 30,219

14 5and 13 399

15 remove duplicates from 14 397

Database(s) EBM Reviews—Cochrane Central Register of Controlled
Trials March 2021, EBM Reviews—Cochrane Database of Systematic
Reviews 2005 to 8 April 2021

# Searches Results
1 exp Social Media/ 173
2 ((social adj (media or 14,275
medium)) or “twitter mes-
saging” or web or twitter
or youtube or linkedin or
facebook or whatsapp).
ti,ab,hw,kw
3 exp Social Networking/ 103
(“social network*” or net- 1922
working).ti,ab,hw,kw
5 lor2or3or4 16,262
exp Education, Distance / 167
(((online or distance or 657
blended) adj (education
or learning or course*))
or “correspondence
course*”).ti,ab,hw,kw
8 (teach or teaching or trainee 177,371
or training or education or
learning).ti,ab,hw,kw
9 6or7or8 177,409
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# Searches Results
10 exp Laparoscopy/or exp 28,420
Robotics/or exp Mini-
mally Invasive Surgical
Procedure/
11 ((laparoscopic or robot or 16,512
robotic or minimal or
minimally) adj3 (proce-
dure* or surg* or resect*®
or operat®)).ti,ab,hw,kw
12 10or11 41,647
13 9and 12 3244
14 Sand 13 44
15 remove duplicates from 14 40
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