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ABSTRACT
Background: Social media is ubiquitous as a tool for collaboration, networking, and dissemination.
However, little is known about use of social media platforms by pulmonary and critical care medicine
fellowship programs.
Objective:We identify and characterize pulmonary and critical care fellowship programs using Twitter
and Instagram, as well as the posting behaviors of their social media accounts.
Methods: We identified all adult and pediatric pulmonary, critical care medicine (CCM), and combined
pulmonary and critical care medicine (PCCM) programs in the United States using the Electronic Residency
ApplicationService.We searched forTwitter profiles for each programbetween January 1, 2018, and September
30, 2018. Tweets and Twitter interactions were classified into the following three types: social, clinical, or
medical education (MedEd) related.We collected data about content enhancements of tweets, including the use
of pictures, graphics interchange format or videos, hashtags, links, and tagging other accounts. The types of
tweets, content enhancement characteristics, andmeasures of engagement were analyzed for association with
number of followers.
Results:We assessed 341 programs, including 163 PCCM, 36 adult CCM, 20 adult pulmonary, 67 pediatric
CCM, and 55 pediatric pulmonary programs. Thirty-three (10%) programs had Twitter accounts. Of 1,903
tweets by 33 of the 341 programs with Twitter accounts, 476 (25%) were MedEd related, 733 (39%) were
clinical, and 694 (36%)were social. Themedian rate of tweets per monthwas 1.65 (interquartile range [IQR],
0.4–6.65), with 55% programs tweeting more than monthly. Accounts tweeting more often had significantly
more followers than those tweeting less frequently (median, 240 followers; 25–75% IQR, 164–388 vs. median,
107 followers; 25–75% IQR, 13–188; P=0.006). Higher engagement with clinical and social Twitter
interactions (tweets, retweets, likes, and comments) was associated with more followers but not for the MedEd-
related Twitter interactions. All types of content enhancements (pictures, graphics interchange format/videos,
links, and tagging) were associated with a higher number of followers, except for hashtags.
Conclusion: Despite the steadily increasing use of social media in medicine, only 10% of the pulmonary and
critical care fellowship programs in the United States have Twitter accounts. Social and clinical content appears
to gain traction online; however, additional evaluation is needed on how to effectively engage audiences with
MedEd content.
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Social media is increasingly recognized
and used as a tool to create collaborations
and disseminate information for medical
education. In medicine, social media use
has been shown to facilitate communication
as well as improve knowledge and skills,
especially in educational settings (1–4).
These fast-paced interactions allow for rapid
dissemination of traditionally published
literature and digital scholarship, which
can aid in career advancement (5, 6). Social
media use creates opportunities for learner
engagement, garnering feedback, and
community development and leads to
increased collaboration and professional
development (4, 7–10).

Training programs have embraced these
trends, and social media has been integrated
into curricula across a number of specialties
and disciplines (11–14). Social media has
been used by programs to engage their
learners and to attract applicants (13, 15).
Since the coronavirus disease (COVID-19)
pandemic and the impact it has had on
education, especially in terms of limitations
placed on in-person interviewing, social
media has gained importance for both
programs and aspiring trainees to connect
meaningfully (16).

However, there is no literature available
about the use of social media platforms by
pulmonary and critical care medicine
fellowship programs. We sought to
identify and define characteristics of
programs using Twitter, one of the most
commonly used social media platforms by

medical professionals (17, 18). Twitter, a
social media platform, stands out for
succinct posting because of its limitation
on the number of characters per tweet (280
characters), optimization for use on hand-
held devices, and support of sharing of
information in various formats, including
text, figures, images. and videos (19). A
unique aspect of Twitter as a platform is
the ability for users to engage with accounts
that may not necessarily follow them back,
removing the social pressure of
“friending” someone to access their content.

We studied the posting behaviors of the
social media accounts of these pulmonary
and/or critical care medicine (CCM)
fellowship programs. Using the data from
this study and other literature in the field of
medicine, we also provide a stepwise guide
for educators and trainees interested in
establishing and operating successful
accounts for their fellowship programs.

METHODS

We identified all adult and pediatric
pulmonary, critical care, and combined
pulmonary and critical care (PCCM)
programs in the United States using the
Electronic Residency Application Service
between January 1, 2018, and September
30, 2018. We searched for Twitter profiles
for each program, using variations of
the program and hospital names. We
specifically sought to identify accounts
belonging to a fellowship; however, when
only a division account was available, it was
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included in the study. Available accounts
were assessed for authorship information as
well as verification status.

We evaluated the Twitter interactions
(tweets, retweets, comments, and likes) from
all available program accounts that were
using Twitter between January 1, 2018,
and September 30, 2018. Tweets and
Twitter interactions were classified into
three types on the basis of their content:
social, clinical, or MedEd related. Social
tweets were defined as those that focused on
nonclinical social activities or interactions
(Figure 1A). Clinical tweets were those
pertaining to patient care or the practice of
medicine (Figure 1B), as opposed to
MedEd-related tweets, which were defined
as those pertaining specifically to the field of
education in medicine (Figure 1C). We
collected data about content enhancements
of tweets, including the use of pictures,
graphics interchange format (GIF) or
videos, hashtags, links, and tagging other
accounts. Numbers of followers and
following for Twitter were collected on
October 5, 2018. The types of tweets,
content enhancement characteristics, and
measures of engagement were then

analyzed for association with the number of

followers.

Data were analyzed using JMP statistical
software (version 10.0.1; SAS Institute Inc.).
Descriptive and comparative statistics were
performed. Data are reported as medians
with 25–75% interquartile range (IQR) or as
frequencies (percentage). A Shapiro-Wilk
test was used to assess normality, and
nonparametric statistics were performed as
appropriate. Comparisons were made
using χ2, correlation coefficients, and
Wilcoxon rank sum tests. A P value of less
than 0.05 was considered statistically
significant. Because of the public nature of
this research data, institutional review board
approval was waived.

RESULTS

We assessed 341 programs, including 163
PCCM, 36 adult CCM, 20 adult
pulmonary, 67 pediatric CCM, and 55
pediatric pulmonary programs. Thirty-
three (10%) programs had accounts on
Twitter. There were no differences in the
odds of having a Twitter account for any
of the types of fellowship program
(P=0.052); 13% of the PCCM programs

Figure 1. Demonstrative examples of a social tweet (A), clinical tweet (B), medical education tweet (C).
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had Twitter accounts (21/163), 3% of the
CCM programs had Twitter accounts
(1/36), 13% of pediatric CCM programs
had Twitter accounts (9/67), and 4% of
pediatric pulmonary programs had Twitter
accounts (2/55). No adult pulmonary
fellowship programs had a Twitter
account. Of 21 adult PCCM accounts, one
adult CCM account, 10 pediatric CCM
accounts, and two pediatric pulmonary
accounts, 13, zero, six, and zero accounts,
respectively, were dedicated fellowship
accounts.

Programs with a Twitter account were
larger in terms of number of faculty
(median, 27 vs. 15; P=0.0003) and fellows
(median, 14 vs. 9; P<0.0001). University
fellowship programs were more likely than
community-based fellowship programs to
have a Twitter account (77% vs. 23%;
odds ratio, 5.1; P=0.01). None of the
accounts were verified; 64% included a
website, and only 9% identified an author
responsible for managing the account. The
median number of followers was 170 (IQR,
92.5–344), and the median number of
accounts the programs were following was
97 (IQR, 55.5–198.5). Fellowship programs
had been on Twitter for a median of
21 months (IQR, 9–32 mo). Time on
Twitter was not related to the number of
followers (R2 = 0.01; P=0.59). The
number of accounts the programs were
following was related to the number of
followers (R2 = 0.54, P<0.0001). PCCM
accounts had fewer followers than other
accounts (median, 146 vs. 372; P=0.002),
and pediatric CCM accounts had more
followers than other accounts (median, 377
vs. 145; P=0.001).

A total of 1,903 tweets were published by
the 33 programs that had Twitter accounts.
Of these, 733 (39%) were clinical, 694
(36%) were social, and 476 (25%) were
MedEd-related tweets. The types of tweets

published by each type of fellowship are
shown in Table 1. The median rate of
tweets per month was 1.65 (IQR, 0.4–
6.65), with 55% programs tweeting more
than once per month. Accounts that
tweeted more than once a month had
significantly more followers than those
that did not (median, 240 [25–75% IQR,
164–388] followers vs. median, 107 [25–
75% IQR, 13–188] followers; P=0.006).
The number of tweets and the number of
users followed were also associated with a
higher number of followers (R2=0.54;
P<0.0001 and R2=0.20; P=0.008,
respectively).

Measures of content engagement (e.g.,
tweets, retweets, and likes of comments) for
different types of content matter were also
assessed (Table 2). Social tweets had
higher numbers of likes and retweets than
MedEd-related and clinical tweets.
Furthermore, clinical and social Twitter
interactions such as tweets (R=0.44;
P=0.01 and R=0.41, P=0.02), retweets
(R=0.51; P=0.002 and R=0.44;
P=0.01), likes (R=0.50; P=0.003 and
R=0.48; P=0.005), and comments
(R=0.44; P=0.01 and R=0.14, P=0.02)
correlate with higher number of followers.
However, there is no correlation between
MedEd-related Twitter interactions and
number of followers. Accounts that used
content enhancements such as pictures,
GIFs, videos, links, and tags of other users
also had higher numbers of followers. This
correlation was not seen with the use of
hashtags.

DISCUSSION

Despite the steadily increasing use of
social media in medicine, only 10% of the
pulmonary and/or CCM fellowship
programs in the United States have
accounts on Twitter. Developing a social
media presence may be an opportunity for
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programs to engage both their learners
and potential candidates. Although there
are a number of social media platforms (7),
Twitter is the most commonly used
microblogging site by medical professionals.

We found that university programs and
those with a higher number of faculty and
fellows are more likely to have social media
accounts. The median age of accounts on
Twitter was only 21 months, suggesting that
programs are likely still in the learning phase
of social media presence. Notably, no adult
or pediatric pulmonary fellowship programs
had a presence on Twitter at the time of our
data collection. Adult PCCM fellowship
programs predominantly posted social and
MedEd-related tweets as opposed to adult
CCM programs, which posted
predominantly social and clinical content.
Pediatric CCM programs, on the other
hand, produced a mixture of social,
clinical, and MedEd-focused content.
Further investigation on the content strategy
and the reasoning behind it would help
gain further insight into the priorities and
effectiveness of various programs.

Establishing best practices, content type,
and engagement goals and developing a
consistent message takes time. With
continued online presence, we anticipate
that the existing accounts will be able to
streamline their presence. The pediatric
CCM fellowship accounts have more

followers than other fellowships.
This is likely a reflection of the consistent
posting from the pediatric CCM
community focused around the #PedsICU
hashtag (20).

Our findings also suggest that a regular
posting frequency, as well as demonstrating
increased engagement by following other
accounts, may lead to a higher number of
followers. Use of content enhancements
(e.g., pictures, GIFs/videos, links, and
tagging) was associated with a higher
number of followers, except for the use of
hashtags. The strategy of augmenting the
written tweet with pictures, GIFs/videos,
links, and tagging has been successfully
employed by various healthcare entities
when tweeting (21, 22). As such, we
suggest programs consider using content
enhancers to augment their tweets to gain
higher traction on social media. Table 3
provides some tips for establishing a
successful fellowship Twitter account.

Perhaps the most interesting observation
is that these various content enhancements,
as well as the clinical and social tweets
themselves, were associated with a higher
number of followers, but the same was not
noted for the MedEd-related tweets. This
suggests that users may be more interested
in the clinical and social aspects of Twitter
than the MedEd aspect. Alternatively, we
hypothesize that MedEd-oriented content

Table 1. Types of tweets from each type of fellowship

Type of Account MedEd Tweets [Median (IQR)] Clinical Tweets [Median (IQR)] Social Tweets [Median (IQR)]

Adult PCCM 6 (0–25) 0 (0–1) 18 (3.5–18)

Adult CCM 3 (3–3) 25 (25–25) 21 (21–21)

Pediatric CCM 12 (3.5–24) 6 (1–11) 15 (4–61)

Pediatric pulmonary 0 (0–0) 0 (0–0) 0 (0–0)

Definition of abbreviations: CCM=critical care medicine; IQR= interquartile range; MedEd=medical education; PCCM=pulmonary and critical care
medicine.
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may need to be constructed in a different
manner, and this needs to be studied
further. It is also possible that the
community of educators on Twitter may still
be gaining prominence, and, hence, the
digital conversations may not include
these relatively young training programs.
Finally, MedEd as a term is used rather
vaguely on social media and, as such,
could be leading to limitations in educators
banding around the specific hashtags (e.g.,
#MedEd). It could be helpful, in that case,
if educators created and focused their
conversations around a rather unique
hashtag. Conversations on Twitter have
been created and nurtured around various
events (#COVID19 and various
conferences), specialties (#PedsICU), and
disease states (#LCSM and #Asthma),
which has allowed for better engagement,
curation, and promotion and of these
digital interactions (7, 20–23).

Our study does have some limitations.
First, it is possible that some programs may
not have been captured by our search

strategy if their account names were not
reflective of the official program or hospital
name in the Electronic Residency
Application Service. Similarly, if program
accounts were not searchable, they would
not have appeared in this search strategy.
We only included original tweets or
retweets in which accounts made comments
to the original tweets (quote retweets).
There is more that goes into gaining
audience engagement, such as strategic
retweets (without comments), which we did
not capture.We were only able to evaluate
the publicly available content and were
not able to interview or survey content
posters for the various accounts. Such
investigation will certainly be helpful in
evaluating priorities for various programs
for being on social media and basis for
posting strategy and potentially evaluating
the success of one strategy over another.
The search strategy was not designed to
evaluate the contribution to engagement
with fellowship accounts that might be
driven by faculty or trainees recognized as

Table 2. Engagement based on types of content as well as use of content enhancements

Tweets [Median (IQR)] Retweets [Median (IQR)] Likes [Median (IQR)] Comments [Median (IQR)]

Type of content

Total 39 (7.5–81.5) 52 (4.5–124.5) 230 (43.5–462) 4 (0.5–21.5)

MedEd 4 (0–23.5) 8 (0–32.5) 23 (0–137.5) 1 (0–6)

Clinical 3 (0–16.5) 2 (0–31) 13 (0–97) 0 (0–4.75)

Social 17 (2–34) 13 (1.5–43.5) 82 (19–173) 2 (0–5.75)

Content enhancements

Pictures 19.5 (2.25–35.5) 37.5 (2–67) 119.5 (19–226) 2 (0–10)

GIF/video 0 (0–1) 0 (0–1) 0 (0–4.75) 0 (0–0)

Hashtag 20 (1.5–39) 21 (0.5–92.5) 75 (4–303) 3 (0–13)

Links 12 (1.5–27.5) 20 (0.75–57.5) 52 (5–154) 1 (0–6)

Tags 20 (2–47) 34 (3–77) 109 (20–251) 2 (0–14)

Definition of abbreviations: GIF =graphics interchange format; IQR= interquartile range; MedEd=medical education.
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Table 3. Eight steps for creating and operating a successful fellowship Twitter account

Steps Actions

Establishing clear objectives 1. Clearly define the primary aims and long-term goals of the account (e.g., sharing
clinical knowledge, medical education, recruitment, or creating a networking hub)

2. Identify the target audience (e.g., in-house fellows vs. external trainees or colleagues)
3. Create a guidance document for the posting team members to refer to and allow

uniformity in the quality and type of posts

Assembling a team of contributors 1. Balance the time and effort spent by team members with sustainability of the account
by ensuring there are a sufficient number of contributors without making the team
unmanageable

Creating a Twitter account 1. Choose a representative account name and Twitter handle (e.g., username: PCCM
UChicago; Twitter handle: @UChicagoPCCM)

2. Keep the logo, colors, and theme consistent between primary website of the institution
and other social media networks

3. Work with your institution to ensure your PCCM account “branding” is in keeping with
institutional norms

4. Use the cover image to highlight the program’s strengths, such as available training
opportunities (e.g., multidisciplinary conferences or procedural experience)

5. Provide description of account’s goals with handles of the posting members
6. Include link to fellowship program’s website or promotional video
7. Make a conscious decision about allowing other users to send direct messages to the

account

Posting content 1. Original content is more impactful than simply retweeting other posts (26)
2. All posts should be verified for accuracy of the content
3. A regular cadence of posting (e.g., one post per day) leads to higher engagement and

followers (10)
4. Use scheduling platforms, such asTweetdeck and Hootsuite, to plan/time release of posts
5. Include enhancers such as videos, pictures, and GIFs
6. Include relevant links for readers to access further information (27); use link-

shortening websites such as Bitly, TinyURL, and Rebrandly (28)
7. Use hashtags to engage in conversations related to topics of interest (e.g., #MedEd)

and avoid using more than two hashtags (27)
8. Maintain professionalism at all times, including when engaging with posts from other users

Fostering collaborative growth 1. Credit should be given where due (e.g., when quoting other people’s tweets or posting
content from other websites)

2. Follow accounts of individuals, organizations, and programswith similar posting priorities
3. Engage in conversations with colleagues and other programs on topics of identified

priority (e.g., simulation-based medical education or journal clubs)
4. Mention other users or accounts judiciously in your tweet to start

Advertising the account and the
program

1. Share institutional account on material created by the fellowship program for
dissemination (i.e., put the Twitter handle everywhere, including on the departmental
website, posters, conference presentations, interview agenda, and all other
recruitment materials)

2. Share the successes of the program, the faculty, and the trainees in a timely fashion

Measuring metrics 1. Use Twitter analytics to acquire insights into the account’s followers, growth
characteristics, and engagement patterns

2. Regularly assess which posts gain the most engagement and consider building on the
team’s strengths in terms of building content, formatting posts (e.g., Tweetorials), and
depth of experience

Setting up a pipeline of contributors 1. Set up a mentorship program for interested contributors
2. Pair oncoming members of the posting team with currently posting members so that

they understand the priorities and goals clearly
3. If your program has a Twitter “superstar” and other verified users, ensure that they

leverage their digital influence by drawing attention to the program handle and its
posts as much as possible

Definition of abbreviations: GIF =graphics interchange format; MedEd=medical education; PCCM=pulmonary and critical care medicine.
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“influencers” on social media. Studies have
shown that organizational accounts are
likely to post messages more frequently
than personal accounts, and furthermore,
because organizations tend to have more
followers, their content receives
disproportionately more visibility. This
would suggest that a fellowship account
even in the presence of a well-recognized
social media influencer as faculty or trainee
can have a valuable impact; however, the
inability of our data to evaluate this
impact remains a limitation of the study (24).
In addition, we recognize that with the
rapid evolution of the social media
landscape, educational modalities,
availability of digital resources, and, most
importantly, changing learner needs, as
well as fellowship program priorities,
significant shifts are likely to occur in digital
conversations. Thus, timely introspection
and regular evaluation of posting strategy is
advised. This is reflected in the ongoing
COVID-19 pandemic, in which social
media has played a key role in knowledge
dissemination and scientific discourse. As
stated earlier, social media is playing an
important role during the pandemic. Our
study was conceived and designed much
before the pandemic, with data collection
occurring in 2018. We recognize that these
data do not capture the changes in Twitter
use that may have occurred in the past

professional networking, and transition to
virtual education formats. However,
our findings and recommendations
remain relevant to a medical
education community that continues to
grow its Twitter presence. Fellowship
programs and institutions can optimize
their use of social media, particularly
Twitter, to augment virtual interviewing
experiences. Although our analysis
does not capture this shift in conversations
occurring during the ongoing pandemic,
further research is warranted to assess
the impact on the presence and
engagement of fellowship Twitter
accounts (25).

In summary, we found that pulmonary
and/or CCM programs have started
using the power of social media to
deliver social, clinical, and MedEd-
related content. Although not many
programs were present on Twitter during
the period of the study, we believe this can
be a valuable opportunity for a program
to market themselves, celebrate their
fellows, and create opportunities for
collaboration. Social and clinical content
appears to gain traction online. Further
evaluation is needed on how best to
engage audiences with MedEd-related
content.
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