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Abstract

Introduction The height of the opioid epidemic in the USA has led to an increasing call for access to medication assisted treatment
for opioid use disorder, including buprenorphine initiation from the emergency department (ED). However, only a small per-
centage of emergency physicians feel prepared or have the necessary training to prescribe buprenorphine. Twitter has increasingly
been used as a tool for medical education, and there is growing interest in using this forum to actively engage medical providers
and the public. This study examined the views regarding ED initiation of buprenorphine treatment among contributors to the
quarterly American College of Medical Toxicology (ACMT) tweetchat, #firesidetox, and the demographics of the participants.

Methods A mixed methods descriptive study was conducted to analyze individual responses and self-identified demographics
among Twitter users participating in the #firesidetox tweetchat regarding the ACMT position statement about ED initiation of
buprenorphine treatment.

Results This tweetchat included 86 participants, the majority of whom were clinicians in the USA. Physicians accounted for 46%
of participants primarily emergency medicine physician toxicologists and authored 75% of the tweets. It consisted of 317 tweets
which most frequently described clinical vignettes or experience (46%) or medical education (25%) related to buprenorphine and
had themes related to treatment initiation location (ED vs outpatient vs home) (8.6%) and challenges and solutions to
buprenorphine administration (8.6%).

Conclusions A tweetchat can be used to disseminate and discuss the adoption of buprenorphine in the ED. Importantly, the
tweetchat provides a forum for experts to share narratives and expertise on implementation and barriers and successes in
operationalizing buprenorphine administration in emergency departments.

Keywords Twitter - Buprenorphine - Social media - Medication assisted treatment - Opioid use disorder

Introduction expanding social networks. Twitter has 326 million monthly

active users, 100 million daily active users, and 500 million
In the last 13 years, Twitter has become a popular social media ~ tweets per day [1]. It provides a real-time internet forum in
platform for accessing news, engaging in discussion, and  which individual users can compose publicly available
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messages, reply to messages, and reference other web sources.
Additionally, the use of a hashtag helps aggregate tweets of
similar topics that can then be queried, discussed, and
searched retrospectively for reference and referral. These fea-
tures of Twitter make it an attractive option for medical pro-
fessionals to discuss, disseminate, and reflect on pertinent
medical topics.

One unique feature of Twitter is the tweetchat. Tweetchats
are real-time discussions among users where participants re-
spond to tweets of a selected topic identified by a unique
hashtag [2]. These tweetchats have served as an extension of
the traditional in-person journal club and allowed increasingly
diverse and wide reach among medical specialties [3]. Within
medical toxicology, the American College of Medical
Toxicology (ACMT) has used a quarterly tweetchat,
#firesidetox, to facilitate discussions surrounding important
journal articles for US and international toxicologists [4].
The #firesidetox tweetchat attracts a mean of 23 participants
and 329,200 impressions (unique views from Twitter users)
[4]. The procedures for selecting manuscripts and topics for
#firesidetox have been previously described and demonstrated
to be feasible in promoting discussion and collaboration
among medical toxicologists and medical toxicology profes-
sional organizations [4].

On May 28, 2019, a #firesidetox tweetchat featured the
ACMT position statement on access to medication assisted
treatment (MAT) from the emergency department (ED) for
individuals with opioid use disorder [S]. While many advo-
cates have called for increasing access to MAT to combat the
opioid epidemic, there remain operational and ideological bar-
riers to initiating buprenorphine as MAT from the ED.
Accordingly, the #firesidetox tweetchat was designed to be a
forum to promote the ACMT position statement advocating
for access to buprenorphine in the ED and to describe mem-
bers’ experience initiating MAT from the ED. Given the abil-
ity of a tweetchat to form a permanent, searchable record, we
sought to describe important topics, themes, and discussions
that emerged from this #firesidetox.

Methods

We conducted a mixed-methods descriptive study in collabo-
ration with a moderator of the #firesidetox tweetchat. An
established, structured, quarterly tweetchat created by the
ACMT and tagged #firesidetox was used as the discussion
forum for this study. The #firesidetox tweetchat typically fea-
tures a manuscript published in JMT selected by members of
the #firesidetox steering committee. Three pre-determined
topics selected from the manuscript are tweeted over an hour
to foster discussion. Twitter conversation is moderated by a
member of the #firesidetox steering committee to facilitate

and provide questions for discussion. The tweetchat was struc-
tured according to existing protocols [4].

Prior to the tweetchat date, the ACMT position statement on
ED-based buprenorphine administration was selected for dis-
cussion and made open access [5]. Expert participants were
selected from the position statement’s authors. The position
statement authors, the ACMT Twitter account, and regular par-
ticipants of #firesidetox tweetchats sent #firesidetox tweetchat
reminders via Twitter to help advertise #firesidetox to col-
leagues, medical professionals, other medical societies, and
the general public. Email reminders were also sent to ACMT
members. This study was reviewed and approved by the
Institutional Review Board of the University of Pennsylvania.

Data Analysis

We downloaded the full tweetchat transcript (tweets with the
#firesidetox hashtag and the replies to these tweets) at the start
of the tweetchat and up to 48 hours after the conclusion of the
tweetchat. We chose this parameter to remain consistent with
previous #firesidetox metrics reporting and to capture asyn-
chronous conversation from participants who were not able to
engage in the tweetchat in real time. We obtained Twitter
metrics using publicly available data from Symplur
Healthcare Hashtags searching for #firesidetox. These metrics
included number of participants, total number of tweets, im-
pressions (the number of times a tweet is viewed by a unique
user), tweets per hour, and tweets per participant.

Advertising tweets and tweets unrelated to the tweetchat
discussion were eliminated from the transcript. We then uti-
lized an adapted applied thematic analysis to qualitatively
examine emerging topics, themes, and tweet content during
the tweetchat [6]. We first identified key topics a priori using
the structured questions of the tweetchat, which included the
definition of MAT, initiation of buprenorphine in the ED, and
specific protocols and expert advice related to implementa-
tion of buprenorphine in the ED. Next, we reviewed the
transcript, generating additional topics, specific themes, and
analysis of tweet content that were described during the dis-
cussion. The transcript was independently reviewed by three
team members and tweets were assigned specific thematic
codes. After coding, the coded tweets were read in aggregate
and discussed by the research group. The list of final cate-
gorizations was reviewed by the study group, and tweet cat-
egorizations were quantified to glean information about what
types of topics, themes, and content were discussed most,
and how this discussion differed from previous ACMT
tweetchats. We determined participant demographics based
on publicly available information found in their Twitter pro-
files and tweets from the tweetchat to determine gender,
occupation, and location.

@ Springer



264

J. Med. Toxicol. (2020) 16:262-268

Table 1 Twitter demographics.
N of participants (%) N of tweets (%)
Individuals 80 246
Gender
Male 32 (40.0) 151 (61.4)
Female 29 (36.3) 65 (26.4)
Unknown 19 (23.8) 30 (12.2)
Occupation
Toxicologist 18 (22.5) 140 (57.6)
Pharmacist 5(6.3) 7(2.9)
Physician® 37 (46.3) 181 (74.5)
Emergency medicine 28 (32.5) 98 (36.2)
Internal medicine 2(2.3) 12 (4.4)
Pathology 1(1.2) 2(0.7)
Psychiatry 2(2.3) 3(1.15s)
Unknown 8(9.3) 14 (5.2)
Resident 6 (7.5) 2(0.8)
Medical student 1(1.3) 0(0)
Nurse 6 (7.5) 14 (5.8)
Physician’s assistant 1(1.3) 1(0.4)
Nurse practitioner 1(1.3) 1(0.4)
Paramedic 3(3.8) 13(5.3)
Person in recovery 3(3.8) 10 (4.1)
Member of the public 15 (18.8) 19 (7.8)
Unknown 13 (16.3) 19 (7.8)
Organizations 6 25
Total 86 271

 All but one toxicologist were physicians and thus counted in both the
“toxicologist” and “physician” categories

Results

Overall, 86 Twitter users participated in this tweetchat (Table 1).
Participants represented 27 different states in the USA and 5
additional countries (Canada, Poland, Qatar, Belgium, and
Great Britain). Thirty-seven participants identified as physicians;

23% were toxicologists. Participants also included 5 pharmacists,
6 residents, 1 medical student, and 15 members of the public. Of
the physician participants, 76% were emergency medicine phy-
sicians. Internal Medicine, Pathology, and Psychiatry were also
represented (Table 1). Toxicologists authored 58% of all tweets
while physicians authored 75% of tweets. Characterization was
based on personal information shared in the tweetchat or in a
user’s tweets or Twitter bio; therefore, if users did not specify
their gender or occupation, they were counted in the “‘unknown”
categories, which represented 24% of gender categorizations and
16% of occupation categorizations (Table 1).

The tweetchat included 317 total tweets and generated
961,092 impressions, nearly three times the average number
of impressions for the previous 6 #firesidetox tweetchats and
18% more than the largest of the six (Table 2) [4]. After exclud-
ing advertising or unrelated tweets, 268 unique tweets were
included in the discussion. The majority of tweets touched on
clinical experience (46%) or medical education (25%) related to
buprenorphine (Table 3). This tweetchat included a higher per-
centage of tweets categorized as clinical experience and a small-
er percentage categorized as medical education compared with
previous #firesidetox tweetchats (4 and 54% respectively for all
previous tweetchats). Topics formally addressed by the
tweetchat were the definition of MAT, how buprenorphine fits
into this definition (Topic 1, 32%), and why the ED is an im-
portant place to initiate buprenorphine (Topic 2, 14%).
Additionally, the tweetchat directed discussion about imple-
mentation of ED buprenorphine, focusing on protocols and
success stories (Topic 3, 13%). Other common topics discussed
in the tweetchat included buprenorphine induction, the x-waiv-
er, and buprenorphine follow-up after induction (Fig. 1).

The most important two themes identified were: (1) treatment
initiation location (ED vs outpatient vs home) (8.6%) and (2)
challenges to buprenorphine administration and potential solu-
tions (8.6%). Other themes included medical education re-
sources for buprenorphine administration and clinician involve-
ment in buprenorphine programs (Table 4). Themes often over-
lapped with specific tweet topics, and some tweets touched on
more than one theme.

Table 2 Mean number of

participants, tweets, and Date Topic Number of participants Tweets Impressions
impressions for an ACMT
#firesidetox tweetchat. 1/12/17 Kratom 24 156 212,701
4/20/17 Cannabinoid hyperemesis 16 160 159,042
7/20/17 Synthetic cannabinoids 18 133 143,869
11/8/17 Fentanyl 27 166 315,893
1/30/18 Role of clinical pharmacologists 32 137 814,493
Previous mean 234 150.4 329,200
5/28/19 ED buprenorphine 90 317 961,092
Percent change from mean 385% 211% 292%
Mean 345 178.2 434,515
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Table 3

Tweets by content.

Content

N of Tweets (%)

Example Tweet

Clinical

experience

122 (45.5)

. Participant 1 ¥

Replying to Participant 2 and Participant 3
Very successful program here in Pittsburgh, and far
superior to the days of clonidine to-go packs. Patients
are happier and do well. Staff feels the rewards of
making peoples’ lives better and curing disease. Happy
to share our protocol, just message me! #firesidetox
Participant 2 v
Replying to Participant 1 and Participant 3
would love this! Many seem to feel it too cognitively burdening and resource

intensive to take up bed space inducing on OAT. Right now it's “here’s your
clonidine/zofran/loperamide/list of clinics”. But things are changing...

Medical education

66 (24.6)

Participant 1 v
TOPIC 3: How do you initiate buprenorphine in the ED? Tell us about your

experiences starting up buprenorphine in the ED. #firesidetox
o n 04 Q 2 O
Participant 2 v

Replying to Participant 1

Induction of #BUP with or without naloxone begins with
a dose of 2 to 4 mg, based on the amount of BUP.
Additional doses can be given after a short period of
observation if a sufficient clinical effect is not seen
#firesidetox

Introductions/

networking

30 (11.2)

Participant 1

Hello #firesidetox from the American College of
Medical Toxicology (Participant 2 moderating). If
joining, take time to introduce yourself!

2Retweets 7 Likes

Paricipant 3 &
Re 9 to Participant 1 and Participant 2
Participant 3 from Institution 1 PEM fellowship and graduate of the

Institution 2 program
Participant4 ~
Re g toParticipant 1 and Participant 2
Phoenix joining in! #

Participant 5 ~
Replying to Participant 1 and Participant 2

Participant 5_ftom lnstitution 3 joining late returned from

excellent EAPCCT conference in Naples late last night catching up clinically.

Learner-driven

question

26 (9.7)

Participant 1

Replying to Participants 1 and 2 and 3 others
how do you safely escalate methadone quickly? the
best way i know to be safe is to go slow.

Humor/
Miscellaneous/ter

minology?

54 (20.1)

Participant 1 . 8 v
This is awesome.
I'm going to stop using MAT and start saying MOUD today!
#opioidusedisorder #buprenorphine #firesidetox
Participant 2
MAT=MOUD
Medication “assisted therapy” MAT is considered stigmatizing by some—
recommended term from SAMHSA now is MOUD:
Medications for Opioid Use Disorder but still better recognized as MAT:
#firesidetox

Participant 3

Replying to Participant 1
This tweetchat cured my MOUD disorder #firesidetox

Announcement/
promotion/

invitation

13 (4.9)

‘ Participant 1 W

Follow one of our medical toxicology experts and ACMT
members Participant 2 here #firesidetox

. Participant 2
Join the #firesidetox ¢ about ED

Topic introduction

3(L1)
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Tweets by Topic

= Topic 1
= Topic 2
1 Topic 3

X-waiver

V

= nduction

= Followup

= Topic unassigned

Fig. 1 Chart demonstrating breakdown of tweets by topic. “Topic 1
pertains to the definition of medication assisted therapy (MAT) and how
buprenorphine fits into this definition. ®Topic 2 pertains to why the ED is
an important place to initiate buprenorphine. “Topic 3 pertains to imple-
mentation of ED buprenorphine, focusing on protocols and success
stories.

Tweets pertaining to treatment location often mentioned ad-
ministration of buprenorphine in the ED as compared with other
locations, such as home induction or outpatient clinics. These
tweets often overlapped with the “challenges” theme, as multi-
ple participants questioned the utility of ED buprenorphine if
sufficient follow-up could not be established prior to ED dis-
charge or the concern that patients would divert or misuse the
buprenorphine prescribed to them through the ED. Other partic-
ipants referenced the x-waiver program as another hurdle in
prescribing buprenorphine from the ED. Experts in the field
offered advice and their clinical vignettes of success in ED or
home induction of buprenorphine. The “resources” theme often
involved participants providing links to established algorithms,
literature, or apps that they use when considering ED
buprenorphine induction. These resources were often shared in
reply to tweets referencing challenges with ED buprenorphine
induction or in response to direct questions. The final theme
pertained to discussions about how other healthcare profes-
sionals could be involved in the care of OUD patients, along
with toxicologists and other physicians. These discussions
highlighted how pharmacists were invaluable to established
ED buprenorphine programs; nurses and social workers were
also mentioned.

Discussion
This investigation demonstrates that tweetchats can be used to

provide a collaborative real-time forum for experts to share
their knowledge of a novel treatment approach and bolster

@ Springer

support for dissemination and implementation. We found that
Twitter can be a platform to share experiences surrounding
buprenorphine initiation and administrative and institutional
barriers associated with buprenorphine. These shared experi-
ences through Twitter among experienced buprenorphine pro-
viders and those who are secking to initiate an ED
buprenorphine program represent an alternative method of
providing a network of informal support to ED buprenorphine
access and can be used to support providers to seek to deliver
MAT in the emergency department setting.

Compared with previous #firesidetox tweetchats, this
tweetchat drew more participants, created more impressions,
and garnered more tweets than all previous #firesidetox dis-
cussions [4]. Our tweetchat tripled the number of participants
and doubled the number of tweets compared with previous
#firesidetox tweetchats. We suspect that increased attention
in this tweetchat may be due to partnership with other profes-
sional organizations who also endorsed the discussed position
statement (i.e., the American College of Emergency
Physicians) [5]. Additionally, we think the recent attention
focused on ED buprenorphine in both lay and peer-reviewed
literature generated interest and potential participation in the
tweetchat outside of targeted recruitment. Tweetchat partici-
pation growth is likely multifactorial and may be attributed to
the timeliness of the discussion topic, interest from both the
healthcare and non-healthcare communities, and increased
email and Twitter marketing efforts prior to this tweetchat
compared with previous ACMT tweetchats.

Another distinguishing feature of this tweetchat was tweet
content. Tweets included more personalized stories compared
with previous ACMT tweetchats. Clinical vignettes included
individual accounts of successful MAT initiatives, including
“my first induction” accounts. These narratives also included
specific guidance on navigating challenges to buprenorphine
prescribing from the ED. Concepts of these narratives includ-
ed the challenge of obtaining an x-waiver, helping patients
establish follow up care for MAT, and stigma surrounding
MAT. Several tweets cited specific references to published
guidelines outside the ACMT position statement [7].

Overall, this study suggests that tweetchats are a novel tool
to provide participants with a unique platform for discussion
on timely and challenging healthcare topics. While the study
did not have a defined endpoint or measurement of effective-
ness, the tweetchat was effective in disseminating information
on ED buprenorphine as reflected in the increased number of
impressions for this tweetchat compared with prior similar
chats. Similar to other social media programs, Twitter has
the advantage of being open to the public due to its design
as a microblogging social network. Currently, Twitter is the
7th most popular social media platform in the USA, but has
distinct advantages over its competitors like Facebook,
Instagram, and Snapchat in providing a platform for discus-
sion [8]. First, Twitter allows for free-flowing discussions
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Table 4 Themes of tweets.

()
Theme Example Tweet N of Tweets (%o
of Total)
Participant 2 v
W Participant 1 Do you use home induction protocols from triage to get
patients started on ED buprenorphine? We do (at home institution )
#resideton
.Par‘ticipant 1
Looking forward to this discussion about #MAT and #buprenorphine.
Thanks @acmt. In triage and started and starting a patient on this today.
#firesidetox
s itiatt Participant 1 v
Treatment initiation P
Yes. If not in withdrawal we give everyone the option of either home
induction or watching until their ready. | do a lot of home induction 23 (86)
locatlon (at hom tution) #firesidetox
. Particiant 3 N

Replying to P t 1 and Participant 2

We do the same. We have ED buprenorphine, linkage to
a bridge clinic for long term care. One of our amazing
residents, Participant 4 has worked long and hard
on implementing this. #firesidetox

Challenges/solutions

Participant 1
Has anyone had any success WITHOUT a linkage to care? Don't have an

outpatient practice where | am able to refer patients after induction.
#firesidetox

. Participant 2

Replying to PParticipant 1

Without outpatient followup | just don't see how
treatment would be sustainable. | worry about the time
to outpatient followup being such a vulnerable time in
a patient's care. #firesidetox

Participant 3
Replying to Participant 1 and Participant 2

True but even a few days of bup is better than a few days off fentanyl.
Creating a good handoff process is an important goal.

23 (8.6)

Resources

Participant 1 v
Also, outpatient treatment is much more available that most ED docs realize.

Try: addictionresourcecenter.org/find-local-res... and
sa.gov/medication-ass.... Much better in past several years thanks to

@samhsagov aggressively supporting tx infrastructure deviopment.
#firesidetox

Find Local Resources

Addiction Resource Center from the Addiction Policy Forum | Find Local
Resources

& addictionresourcecenter.org

19 (7.1)

Healthcare clinician

involvement

‘ Participant 2 -

Clinical pharmacists with training on Bup use in
ED/hospital can answer a lot of Bup-related ?s. ?s
beyond starting/dosing; ?s on formulation adjustment,
dosing pain vs dependence, ? of full agonist with +/-,
microinduction, ppt w/d etc. Knowledge + experience
with Bup valuable!

Participant 1
Pharmacists are great advocates. One of mine trained and worked in Rochester
with @twtoxmd who has led a lot of inpatient and outpatient buprenorphine in
Rochester. It is important to have them on board to prevent roadblocks
#firesidetox twitter.com/ohsnapimainger...

16 (6.0)
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without requiring subscriptions to specific channels, pages, or
accounts, and specific hashtags allow communities interested
in specific topics to quickly find the “chatter” and contribute.
The organized, real-time nature of a tweetchat allowed toxi-
cologists, pharmacists, and physicians across the USA and the
world to engage in a moderated discussion about
buprenorphine programs in the ED. The real-time feature of
this forum also permitted the moderator to steer discussion
towards participants’ specific concerns. Importantly, the
tweetchat connected leaders of nascent programs with leaders
of established programs, offering resources for developing
programs going forward. Finally, it created a written record
of these ideas, resources, and champions which may be
accessed by interested Twitter members at any future time.

This study has several limitations. First, this study was
limited to participants who use Twitter, and therefore, is miss-
ing a large group of clinicians, learners, and the public in its
reach. However, any forum, whether virtually-based or in-per-
son, will exclude some relevant participants, and thus is not
unique to the tweetchat. In the future, other forms of social
media may be used to expand participation. Similarly, tweets
were only included for analysis if they had the #firesidetox
hashtag or were replies to tweets with the hashtag, which
allows the possibility that some tweets and discussion threads
were missed if they did not include the hashtag. Second, this
discussion was intended for medical education and the medi-
cal community. There was limited participation by non-
medical members, and we could not gain insight into the pub-
lic’s perception and knowledge of ED buprenorphine. To bet-
ter characterize the general public’s perceptions of
buprenorphine, we may host a future tweetchat designed spe-
cifically to engage with the public. Additionally, characteriza-
tion of participant demographics was limited to information
shared in the tweetchat or on a user’s Twitter bio and was not
verified, which may have led to the analysis missing important
subsets of the participant population. Finally, the tweetchat
analysis was related entirely to tweet content, themes, and
topics. The study did not assess whether this tweetchat
changed perceptions or practices among its participants.
Future directions should focus primarily on post-tweetchat
follow up with participants. We can consider measuring par-
ticipant satisfaction with tweetchats, assessing facts retained
from tweetchat data and learning if tweetchats changed par-
ticipants’ medical practice.

Conclusion

In conclusion, the study results support tweetchats as a discus-
sion forum for healthcare professionals to share their

@ Springer

experiences and expertise on a specific topic of interest, such
as buprenorphine induction in the ED, and disseminate this
expertise to other healthcare professionals across the globe.
By sharing successful narratives and clinical vignettes and
answering questions about challenges, the tweetchat provided
specific and enhanced education to participants who are inter-
ested in ED buprenorphine. The study also suggests that social
media platforms contribute valuable qualitative data for better
understanding perceptions about specialized topics and for
rapidly disseminating relevant medical information.
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