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QUESTIONS ASKED: Little is known about
the use of Twitter during ASCO annual
meetings. Who are the users of Twitter? What
are the most common topics discussed? Has
the use of Twitter increased over time?

SUMMARY ANSWER: The number of in-
dividual authors increased from 1,429 during
the 2011 ASCO annual meeting to 15,796
during the 2016 ASCO annual meeting, an 11-
fold increase over the total 5-year period. There
was a notable increase in tweets from theASCO
2011 meeting (n = 7,746) to the ASCO 2016
meeting (n = 72,698), a nine-fold increase
during the study period.

WHATWEDID: Weconducted an analysis of
tweets during the ASCO annual meetings from
2011 to 2016, which consisted of a total data set
of 190,732 tweets from 39,745 unique users.
The tweets, which are all publically available,
were collected and analyzed with the help of
Nephrology On-Demand Analytics.

WHAT WE FOUND: The annual ASCO
meetings have become the most attended
gathering of the year in the hematology and
oncology field. The use of Twitter among
health care stakeholders during the ASCO
meeting has markedly increased over time,
demonstrating the increasing role of social
media in the dissemination of findings at the
meeting. The most commonly tweeted term or

topic changed over time, generally reflecting
the major findings in the field of each desig-
nated year. The use of social media has
significantly increased at chronic disease
and cancer conferences, likely resulting in
increased impact of the findings from these
meetings compared with before the social
media era. From this analysis, it is evident
that, over time, there has been a steady in-
crease in the number of Twitter users each
year at the ASCO meeting, with more tweets
and retweets each year.

BIAS, CONFOUNDING FACTORS, REAL-
LIFE IMPLICATIONS: One key limitation is
in definitively capturing every involved stake-
holder or participant because there is no central
registry for all users. In addition, scoring tweets
from individuals versus other entities is not
always possible, and therefore, tracking the
influence of third parties on Twitter conversa-
tions is a growing concern in the field. This data
set demonstrates the increasing role of Twitter
participation in the gathering, consumption,
and dissemination of findings presented and
discussed at the ASCO meeting. The use of
Twitter at major medical conferences serves to
highlight information, both to those attending
the meeting on site and to those following re-
motely, in a real-time format for all health care
stakeholders who have interests in the field of
oncology.

ReCAPs (Research
Contributions Abbreviated for
Print) provide a structured,
one-page summary of each
paper highlighting the main
findings and significance of
the work. The full version of
the article is available online at
jop.ascopubs.org.
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Abstract
Purpose
Theuseof socialmedia, inparticularTwitter, has substantially increasedamonghealthcare

stakeholders in the field of hematology and oncology, with an especially sharp increase in

the use of Twitter during times of major national meetings. The most attended meeting in

the oncology field is the ASCO annual meeting. Little is known about the detailed metrics

involved in the use, volume, and impact of Twitter during the ASCO annual meeting.

Methods
We conducted a retrospective review of tweets during the ASCO annual meetings from

2011 to 2016. The total data set encompassed 190,732 tweets from 39,745 authors over

six consecutive ASCO meetings from 2011 to 2016 (inclusive). Tweets, all publically

available, were collected by Nephrology On-Demand Analytics.

Results
The number of individual authors increased from1,429 during the 2011ASCOmeeting to

15,796 during the 2016 ASCO meeting, an 11-fold increase over the total 5-year period.

There was a notable increase in tweets from the 2011 ASCO meeting (n = 7,746) to the

2016 ASCO meeting (n = 72,698), a nine-fold increase during the study period. The most

commonly tweeted term or topic changed over time, generally reflecting the

breakthroughs of each designated year; these terms were “melanoma” for both the 2011

and 2012 ASCOmeetings; “breast cancer” for the 2013 ASCOmeeting; “lung cancer” for

the 2014 ASCO meeting; and “ImmunOnc” or “immunotherapy/immuno-oncology” for

both the 2015 and 2016 ASCO meetings.

Conclusion
TheuseofTwitter amonghealth care stakeholdersduring theASCOmeetinghasmarkedly

increasedover time, demonstrating the increasing roleof socialmedia in thedissemination

of findings at the most highly attended hematology and oncology conference of the year.

INTRODUCTION
The use of social media has been contin-
uously increasing among adults in the
United States.1 It is notable that among

patients with cancer, patients with chronic
diseases, and those undergoing palliative
care the use of social media, and in par-
ticular Twitter, is markedly increasing, not
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just in theUnited States, butworldwide.2-5One aspect of social
media that has been especially helpful to some patients with
cancer is the use of Twitter in forming, maintaining, and
exploring new ways of patient education, support, and out-
reach with clinicians, other patients, and advocacy groups.6,7

In addition to the growing use of Twitter among patients
and patient advocates, there has been an increase in usage of
Twitter by clinicians, includinghematologists andoncologists,
in their respective fields and subfields.8 Although there are
obvious concerns about privacy, accuracy of information, and
accountability, some physicians have found the opportunity
to use Internet resources, such as Twitter, to get involved
in dissemination of up-to-date health care information
and cutting-edge research and to discover networking
opportunities.9,10

Each year, hematologists and oncologists gather at several
major medical conferences to discuss and debate the latest
basic, translational, and clinical findings in the field. With the
advent and widespread use of social media, members who are
present the meetings and even members following along re-
motely (not on site for themeeting) are able to now,more than

ever, participate, change, and influence thediscussion in a real-
time manner.11 The most attended meeting of the year, the
ASCO annual meeting, which takes place yearly in Chicago,
Illinois, has become the focus of social media in the oncol-
ogy world and has boasted a steady increase in health care
stakeholder Twitter users every year over the past 5 years.2,11

Various analytics companies and individuals have evaluated
tweet volume and networks; however, still little is known
about the detailedmetrics of the increased use or its impact on
the greater oncology community. The purpose of this analysis
was to determine the usage and impact of the social media
platform Twitter during the ASCO annual oncology con-
ference over a 5-year period from 2011 to 2016. The ASCO
Twitter username is @ASCO, and the annual meeting hashtag
is #ASCOxx, where xx indicates the last two digits of the year.
ASCO annual meetings will be henceforth identified using
their annual meeting hashtag; for example, the 2011 ASCO
annual meeting will be designated as #ASCO11.

METHODS
Tweets and their associated metadata were collected in Java
Script Object Notation (JSON) format using application
program interfaces programmed byNephrology On-Demand
(NOD) Analytics (Charlotte, NC). The associated metadata
were analyzed using natively developed algorithms to provide

quantitative metrics in the following three domains: tweet
activity, tweet content, and tweet engagement. Tweet activity
included such parameters as number of total and original
tweets and number of retweets. Tweet content included pa-
rameters such as the number of financial security tweets
(defined as any company traded on the New York Stock
Exchange or Nasdaq Stock Market), hot topics, and hashtag
analysis. Tweet engagement included parameters such as
“@mentions” and retweet characteristics.

For analysis of individualTwitter topicsof relevance, in this
study, we categorized multiple terms under each topic to fully
capture all discussions pertinent to an oncologic subject. For
example, for the topic of breast cancer, we included under
the category of #bcsm a family of tweets that encompasses
“breast ca,” “breast cancer,” “BreastCancer,” “breast carci-
noma,” and all relevant misspelled terms (eg, “brstcncr”).
Importantly, because of the 140-character limit of Twitter,
misspellings are often intentional to save character count in
messages. The hashtags for each #ASCOxx year were eval-
uated during a timewindow around each annualmeeting. The
exact dates queried are as follows: #ASCO11: June 3 to June 7,

2011; #ASCO12: June 1 to June 5, 2012; #ASCO13: May 31 to
June 4, 2013; #ASCO14: May 30 to June 3, 2014; #ASCO15:
May 29 to June 2, 2015; and #ASCO16: June 3 to June 7, 2016.

In this collaborative analysis, we sought to identify trends
in the most prolific physician Tweeters, most commonly
discussed medical topics, most commonly involved phar-
maceutical companies, and most used disease-specific
hashtags during ASCO annual conferences from 2011 to
2016 (inclusive).

Individual Authors
Individual authors, or tweeters, were identified by calculating
the number of distinct Twitter accounts that composed at least
one tweet within the respective Twitter channel (hashtag).
Prolific authors were then identified as those individuals who
composed the most original tweets (OTs) within a specific
Twitter channel. Authors with the largest number of OTs
composedweredeterminedbycross-referencingeachOTwith
its author and tallying this total per author. A retweet (RT)
representsanexact replicationofanOT.Therefore,RTsarenot
thesameasquoted tweets,but theyareoftenconsideredsimilar
because the button used to generate an RT is the same used to
generate a quoted tweet. Quoted tweets are known as refer-
enced tweets, in which the OT is modified by the contents
of the quote. In this study, we analyzed metadata, which
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automatically identifies pure RTs versus quoted tweets. The
latter are analyzed like any other tweet, except that they are
considered referenced.

The most retweeted authors were calculated by cross-
referencing each RT with its original author and tallying the
total per original author. Finally, the most mentioned authors
were calculated by identifying all Twitter accounts mentioned
within the body of each tweet and tallying the total per author
(Fig 1A).

Composition of the Messages: The Tweet Data
Tweets were collected through an application program in-
terfaceprogrammedbyNODAnalytics (goo.gl/mfziXG) in the
Java Script Object Notation file format. RTs were identified
within each data set (eg, #ASCO11, #ASCO12) by the “RT”
designation within each tweet. OTs were calculated as the
difference between the total tweets and number of RTs. Tweet
advertisements are those tweets that are specifically promoting a
product or a service. Exampleswould be tweets that promote the
use of a drug or medical device. Reference to a drug or
device does not constitute a tweet advertisement. Our al-

gorithms identify the product aswell as thewords or phrases
used to determine whether the tweet is specifically refer-
encing a product or promoting its use or distribution.
Therefore, tweet advertisements were identified as those
tweets soliciting the reader to try or purchase a product or
service, commonly available for demonstrative purposes
within the exhibition hall. The hottest topics were ulti-
mately identified through frequency analyses of the main
topic of each tweet.

Pharmaceutical Company Tweets
We determined the pharmaceutical companies discussed
during the ASCO meetings by identifying the distinct
number of publicly traded companies discussed within the
tweets of a particular Twitter channel and cross-referencing
each company name with Google Finance (www.google.
com/finance) to identify those companies in the bio-
medical or biotechnology space. Financial tweets were
calculated by identifying those tweets whose body included
some sort of financial information. Financial tweets were
identified by the inclusion of a financial entity within the
body of the tweet. The most common pharmaceutical
company discussed was identified by tallying the total
number of companies discussed and reporting the highest
value.

Disease-Specific Hashtag Tweets
Thesedatawerecollectedas totalnumberof tweetsmentioning
the individual hashtag during the study period, and we in-
cluded in this analysis the top five most commonly used
disease-specific hashtags for each year analyzed. This analy-
sis excluded #ASCO or any derivative of this hashtag
(eg #ASCO16) to focus on the actual disease or cancer subjects
that were generating the most discussion on Twitter.

RESULTS
We conducted a retrospective review of tweets during the
ASCO annual meetings from 2011 to 2016. The total data set
analyzed encompasses 190,732 tweets from 39,745 unique
authors from six consecutive ASCO meetings from 2011 to
2016 (inclusive). These numbers may be different than other
figures that include a different range of dates (eg, weeks before
or after the meeting). Notably, the number of individual au-
thors increased from 1,429 during #ASCO11 to 15,796 during
#ASCO16, an 11-fold increase over the total 5-year period.
The sharpest single-year increase in Twitter users was from

#ASCO13 to #ASCO14, in which there was a three-fold in-
crease in just 1 year (Fig 1B). Among authors with the largest
number of OTs composed for each ASCO meeting,
@mtmdphd (note, this is the Twitter handle for one of the
study authors,M.A.T.) was themost prolific in 4 of the 6 years
studied. The most retweeted author in 5 of the 6 years was
@ASCO itself, with the exception of the latest year, #ASCO16,
inwhich@bmsnewswas themost retweeted author. Themost
mentioned author in all 6 years analyzedwas@ASCO,with the
number of mentions increasing each year, starting at only 272
mentions during #ASCO11 and peaking at 5,366 mentions
during #ASCO16 (Table 1).

In terms of the tweets themselves, it is remarkable to note
the dramatic increase in tweets from #ASCO11 (n = 7,746) to
#ASCO16 (n = 72,698), a nine-fold increase during the study
period. One interesting trend in this analysis is that the type of
tweet thatwasmost commonchangedover time. In #ASCO11,
OTs composed 53% of all tweets and RTs composed 47%; by
the time of #ASCO16, this had reversed, with OTs making up
only 31% of total tweets and RTs making up the remaining
69%. The total number of tweet advertisements did increase
over time (from 379 in #ASCO11 to 2,417 in #ASCO16), but
the overall percentage remained in the same range (3% to 5%
of all tweets) during each of the years in the study period. As
expected, coinciding with the year’s most important and
practice-changing presentations, the most discussed topic
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Fig 1. (A) Most prolific Twitter authors and authors with most original tweets composed during study period (2011 to 2016 ASCO annual meetings). (B)
Numberof newusers (authors) and total usersby year forASCO2011 to2016annualmeetings.AnewuserwasdefinedasaTwitter user that didnot participate
in the prior year.
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(identified through frequency analysis of the main topic of
each tweet) changed over time, as follows: “melanoma” for

both #ASCO11 and #ASCO12; “breast cancer” for #ASCO13;
“lung cancer” for #ASCO14; and “ImmunoOnc” or “im-
munotherapy/immuno-oncology” for both #ASCO15 and
#ASCO16 (Table 2).

With regard to pharmaceutical companies discussed
during the study period, we found that the number of com-
panies discussed increased over time (from 30 in #ASCO11 to
124 in #ASCO16), with the most notable single-year leap
identified as #ASCO13 to #ASCO14 (from 60 to 109 com-
panies). The most frequently mentioned company during the
study period was Bristol-Meyers Squibb, which topped the list
in 2 separate years (#ASCO13 and #ASCO15; Table 3).

In termsofdisease-specifichashtagusageduring#ASCO11
to #ASCO16, we analyzed the top five most commonly used
hashtags.Thehashtag#cancerwas themost commonlyused in
the first three ASCO meetings and in four of six meetings in
total. Thehashtag#melanomawas the secondmost commonly

used hashtag during #ASCO11 and #ASCO12, and the third
most common in #ASCO13. Notably, #immunotherapy/

#ImmunoOnc was not in the top five until its first appear-
ance during #ASCO15, when it was the second most com-
monlyusedhashtagduring themeeting.Aswouldbeexpected,
these topics generally were related to the most commonly
buzzed about breakthroughs at the year’s meeting (Table 4).

DISCUSSION
The annual ASCO meeting has become the most attended
gatheringof theyear in thehematology andoncology field.The
use of social media has significantly increased at chronic
disease and cancer conferences, likely resulting in increased
impact of the findings from these meetings compared with
before the social media era.12 From this analysis, it is evident
that, over time, there has been a steady increase in the number
of Twitter users each year at the ASCO meeting, with more
tweets and RTs with each year.

Table 1. Information on Most Commonly Tweeting and Tweeted About Authors

Year of
Meeting Hashtag

No. of
Authors

Most Prolific Authors
(No. of tweets)

Authors With Largest
No. of Original
Tweets Composed
(No. of tweets)

Most Retweeted Authors
(No. of retweets accrued)

Most Mentioned Authors
(No. of times mentioned)

2011 #ASCO11 1,429 @teamoncology (537) @cmeadvocate (195) @ASCO (262) @ASCO (272)

2012 #ASCO12 1,863 @sciencestream (678) @mtmdphd (321) @ASCO (533) @ASCO (556)

2013 #ASCO13 3,136 @mtmdphd (535) @ASCO (359) @ASCO (1,076) @ASCO (1,147)

2014 #ASCO14 6,416 @ci4cc (803) @mtmdphd (438) @ASCO (1,409) @ASCO (1,458)

2015 #ASCO15 11,105 @ci4cc (834) @mtmdphd (352) @ASCO (1,995) @ASCO (2,019)

2016 #ASCO16 15,796 @Sorena997 (1,351) @mtmdphd (477) @bmsnews (3,317) @ASCO (5,366)

Table 2. Information on Tweets, Retweets, and Most Commonly Tweeted Topics

Year of
Meeting Hashtag Total Tweets

No. of Original
Tweets (%)

No. of
Retweets (%)

No. of Tweet
Advertisements (%) Hottest Topic

2011 #ASCO11 7,746 4,100 (53) 3,646 (47) 379 (5) Melanoma

2012 #ASCO12 9,770 5,020 (51) 4,750 (49) 345 (4) Melanoma

2013 #ASCO13 15,120 7,629 (50) 7,491 (50) 539 (4) Breast cancer

2014 #ASCO14 32,899 12,993 (39) 19,906 (61) 1,003 (3) Lung cancer

2015 #ASCO15 52,499 16,926 (32) 35,573 (68) 2,060 (4) Immunotherapy

2016 #ASCO16 72,698 22,577 (31) 50,121 (69) 2,417 (3) Immunotherapy/immuno-oncology
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From this analysis, we observed an increasing use of
disease-specific hashtags over time.13 Designed, organized,
and available for the sake of bringing health care stakeholders
to a common space on Twitter, dedicated hashtags have
greatly facilitated conversations and discussions, especially in
rare cancer subtypes and unique patient populations with
cancer.8,13-15

The first ASCOmeeting Twitter analysis was by Chaudhry
et al,11 and it focused on Twitter use during 2010 and 2011. In
this analysis, the authors found a significant growth in the
number of physician tweeters over time, and this included
involvement from physicians who were able to participate in
discussions but who were not in live attendance at the
meeting.11

In our analysis at #ASCO11,OTsmadeup53%of all tweets
and RTs made up 47%; however, during #ASCO16, OTs
composed 31% of total tweets, with RTs making up the
remaining 69%. Multiple factors likely led to this change over
time. One likely factor is that, in 2011, there were not as many
total tweets to begin with and, therefore, not asmany tweets to

retweet. Second, over time, there has been a substantial in-
crease in primary sources themselves now regularly tweeting
major findings (eg,NewEngland Journal ofMedicine,@NEJM;
JCO, @JCO_ASCO; Blood, @bloodjournal), resulting in the
generation of a large amount of RTs. Third, the ease of
retweeting major findings from key Twitter thought-leaders
on a mutual topic of interest is also a major factor in the
increase of RTs at conferences; retweeting is easily done froma
smartphone, while standing in line at a conference concession
stand or while in between meetings, and is an easy way to use
Twitter for the new social media user. Finally, some social
media users may see the use of volume-based metrics as
something to “game” to achieve a ranking by retweeting
repeatedly rather than generating unique content or adding to
the diversity of discussions by commenting.

Therearemultiple limitations in this first-of-its-kindstudy.
One key limitation is the difficult challenge of capturing all of
the viable health care stakeholders who were a part of the
meetings; because there is no preregistered group that des-
ignatesall involvedparties, theauthors insteadhadtouse social

Table 4. Top Five Most Commonly Tweeted Hashtags

Year of Meeting Hashtag

Top 5 Hashtags

1 2 3 4 5

2011 #ASCO11 #cancer #melanoma #breastcancer #myelofibrosis #GIST

2012 #ASCO12 #cancer #melanoma #lungcancer #myeloma #breastcancer

2013 #ASCO13 #cancer #breastcancer #lungcancer #melanoma #oncology

2014 #ASCO14 #biotech #cancer #bcsm #lungcancer #lysm

2015 #ASCO15 #cancer #immunotherapy #lungcancer #breastcancer #gyncsm

2016 #ASCO16 #BMSatASCO #cancer #lcsm #immunotherapy #oncology

Table 3. Most Commonly Tweeted Pharmaceutical Companies

Year of Meeting Hashtag
No. of Pharma
Companies Discussed

No. of Financial
Security Tweets (%)

Top Pharma
Company Discussed

2011 #ASCO11 30 158 (2) Exelixis

2012 #ASCO12 42 431 (4) Johnson & Johnson

2013 #ASCO13 60 784 (5) Bristol-Myers Squibb

2014 #ASCO14 109 1,645 (5) Eli Lilly

2015 #ASCO15 106 2,960 (6) Bristol-Myers Squibb

2016 #ASCO16 124 1,847 (3) Immunomedics
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media analytics andbest-guess approximationson locating the
most likelyTwitter users for this analysis.16 Another limitation
of this type of analysis is the scoring of tweet sources as in-
dividuals versus companies or entities, because there is no
definitiveway toknowwhether an individual is tweeting onhis
or her own or representing an entity or company. A further
confounding factor to consider in this analysis is the fact that
some entities or organizations can engage in purchased RTs
and of course advertised or promoted RTs. An analysis by Silja
Chouquet (@whydotpharma), cofounder of Merakoi whose
specialties include social media analytics, revealed that at the
ASCO 2016 annualmeeting the second largest number of RTs
was from fake engagement (a term that refers to the practice of
purchasing RTs by a third party) from pharma-promoted
tweets.17 This tactic of purchasing RTs by third-party entities
has been studied and can cloud the conversation going on
among other stakeholders by adding an artificial and quite
underappreciated aspect of the “Twittersphere” or greater
“Twitterverse.”18 It is critical to note this influence in the use
of social media, particularly among physicians and other
groups during the time of major medical conferences. One

recent study in this regard, by Desai et al,18 found that third
parties exerted as much as approximately half, or equal,
the total influence by individual or physician users during the
courses of 13 major medical conferences, thus highlighting
the concern for the signal-to-noise ratio being unbalanced by
outside party influence, with possibly more biased voices
drowning out the “signal” for the “noise,”which is an ongoing
concern in any digital or online conversation space, especially
when it comes to health care and social media.

As expected, the most commonly tweeted topics changed
over time. We found that these changes reflected the most
buzzedabout topicsat theASCOmeeting,generally in linewith
the most impactful breakthroughs presented. Notably, the
most common topics changed from more traditional tumor
subtype–based topics (eg, melanoma, breast cancer, lung
cancer) to tumor cross-cutting areas such as immunotherapy/
#ImmunoOnc, which was the most tweeted topic in each of
the last two ASCO meetings. This likely represents the social
media oncology community’s ability to absorb and reflect
back the most important findings of the year and to spark the
ongoing discussions in these fields that last well after the
meeting itself has concluded. In conclusion, we present, to our
knowledge, the largest analysis of Twitter data from amedical
oncology conference series. This analysis demonstrates the
steady, continuously growing number of Twitter users each

year, over time, at the ASCO meetings from 2011 to 2016
(#ASCO11 to #ASCO16); reveals the types of topics most
commonly discussed at each year’s meeting; and details how
this has changed over time. These data confirm the increasing
role of social media in the gathering, consumption, and
dissemination of findings for those gathering at the most
highly attended hematology and oncology conference of the
year, the ASCO annual meeting.

AUTHORS’ RECOMMENDATIONS FOR BEST
PRACTICES

Self-Surveillance inSocialMediaandHematologyand
Oncology
Suggestions for continued #ASCOxx metric evaluations and
improving the social media community include the following:
donotbuy followers; donotbuyRTs;we, as a field, need to self-
police spam and verbal and social media abuse, in part, by
using the “block” and “report” functions in Twitter; and use
hashtags to improve the signal-to-noise ratio.13 In addition,
understand the customs, pitfalls, and areas of uncertainty
when venturing into any media, including social media,
particularly paying special, close attention to matters of pa-
tient privacy and maintenance of online decorum.9 As Dr
Bryan Vartabedian has said, “We’ve reached a point where
social media is now part of the professional workflow.”19 We
need to continually engage and nurture that workflow to keep
it professional and useful.
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