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SUMMARY

He Jiankui et al. conducted an experiment that resulted in the birth of the first human babies with germline gene editing. Ini-
tial and predominant communications of their work occurred via social media and outside of the norms for reviewing, approv-
ing, and engaging around work in science. This case provides an opportunity to reflect on the evolving and increasing presence
of social media in science, its strengths, weaknesses, and the potential to develop applications that improve how we review,
approve, and engage around the work of science. Social media use in science presents significant challenges. The potential ben-
efits of addressing these challenges and developing new social media tools include greater transparency, access, and
engagement—and could nurture the public’s trust. STEM CELLS TRANSLATIONAL MEDICINE 2019;8:1226–1229

SIGNIFICANCE STATEMENT

As demonstrated by the recent case of He Jiankui et al., using social media as a primary means of introducing colleagues and
the public alike about their controversial work, social media use in science is increasing and evolving. Its use presents complex
challenges that will need to be fully explored and addressed. It also presents unique opportunities for developing new tools
that can improve the ways in which the work of science is reviewed, approved, and communicated. These improvements could
nurture the public’s trust.

On November 25, 2018, an article was posted detailing efforts
of a team led by He Jiankui to recruit couples to participate in cre-
ating the first gene-edited baby [1]. Precise and accessible new
gene-editing technologies, notably CRISPR, have generated excite-
ment about their uses, including potential regenerative medicine
applications [2–4]. In addition to hopes for novel interventions,
they have also generated controversies over appropriate uses and
oversight. News of the birth of intentionally gene-edited babies
arrived in the context of seemingly broad consensus within the
scientific community that the use of this technology for modifying
the human germline should not be allowed at this time, if
ever [5].

Facing intense media scrutiny, the He lab took the unusual
step of describing their work, and confirming the birth of twin
girls, via five brief videos on YouTube [6]. A few days later, He
used a previously scheduled appearance at the Second Interna-
tional Summit on Human Genome Editing in Hong Kong to
offer a somewhat more formal presentation of his work and
address questions from colleagues and journalists [7]. At the
event, He alluded to a second “potential pregnancy” involving
different parents, which was subsequently confirmed by
Chinese government officials [8]. He’s presentation was shared
not just through traditional media coverage, but also via social

media, in real time via live-tweeting attendees and posted
video recordings [9–11].

Social media play an increasing role in communicating about
science, but typically as more of an adjunct to traditional pro-
cesses, and not the sole or primary mode for communicating,
particularly for work that has not been otherwise reviewed or
approved by scientific/professional communities. Furthermore,
while the attributes of social media make them seem like a nat-
ural tool to bridge a gap allowing scientists to engage with
nonexpert communities, the current overall impact of social
media on science is not clear [12–14]. Some of the uncertainty
comes from challenges in defining appropriate proxies for mea-
suring impact in this context, and this highlights the core chal-
lenges that social media may help address. For example, in
looking at how to assign appropriate values to social media-
based interactions with content from scientific publications,
looking at mentions in tweets may overly value very shallow
engagement, whereas looking at the number citations may
undervalue engagement with groups outside of the expert sci-
entist communities (who are substantially less likely to respond
to their engagement with an academic publication that cites the
original paper). Efforts to address uncertainty are further com-
plicated by the continuing evolution of social media, the rise
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and fall of various platforms, and changes in their use in
science.

The arrival of social media has begun to spur some change,
but, for now, the overall process for review and approval in
science still largely involves professional peers in mediating a
frequently veiled process of discussion, review, and modifica-
tion of new work prior to acceptance (or not) as a legitimate
part of the larger body of work in a particular area of science.
Ideally, approved work can then be shared with a broader
community of professionals and peers through presentations
of papers at meetings of societies and the publication of
papers in peer-reviewed, scholarly journals.

A subset of this approved work becomes core content for
outreach to public audiences, typically by seeking amplification
through earning media coverage in traditional print or broadcast
news media outlets. Earned media remains an invaluable coin of
the realm in evaluating success and impact in public outreach and
engagement. This is pursued through established tools such as
press releases and direct contact with journalists/science writers.
At the same time, traditional communication/dissemination path-
ways exist in ever-increasing symbiosis with social media, and
boundaries between traditional and social media are blurry. Print
and broadcast media are commonly accessible online and easily
shared and discussed via social media platforms. Professional
meetings are often partially “broadcast” in real time via live-
tweeting.

The troubling, and still-unfolding narrative of He Jiankui
et al. disrupted science norms, and social media play a very
central role in the story. Although He informally discussed his
intentions with a number of colleagues [15, 16], his work may
have eluded any formal review or approval processes prior to
enrolling parents. It is possible to downplay and dismiss this as
just the story of a rogue, bad actor and a marked outlier for
current practice. Instead, in addition to reconsidering failed
regulatory mechanisms, I think that we are provided with an
opportunity to pause and reflect on evolving norms for social
media use in science. What are future possibilities and the
appropriate roles for social media in science? What are their
strengths and limitations, particularly for science that evokes
broad public interest and concern?

Evolving processes for review, approval, and engagement
with the work of science include a sweep of distinct but
entangled elements, such as peer review for presentation or
publication, ethical review, and efforts to broadcast and promote
engagement around particular findings. Social media present
opportunities that could result in improvements for these pro-
cesses. These could come through features such as increased
transparency and expanded engagement, a sort of democratiza-
tion of the processes. This can yield better, more widely dissemi-
nated products, within practical limits. Realizing these
opportunities will also require navigating some significant chal-
lenges while developing new norms, tools, and processes. The
aim of this paper is to reflect on the current and potential future
relationships between elements within this sweep of entangled
elements and social media.

STRENGTHS

Social media are dynamic electronic content that are easily
shared, filtered, commented upon, and recommended. Popular

social media platforms regularly used for science communica-
tion include Twitter, Facebook, YouTube, and blogs. Most social
media are freely available. It can have an enormous impact,
reaching global audiences, and providing an open portal to
events unfolding in real time. The potential removal of media-
tors and distance from between participants who can engage
quickly and directly is notable, and has been described as
apomediation [17]. With these attributes, social media can pro-
vide a transformative platform for direct engagement between
participants who may have otherwise been unlikely to commu-
nicate with each other. And, of course, their use leaves behind
a fairly constant trail of evidence that can easily be revisited.

The drive to use social media to find new tools for improv-
ing how we engage with the work of science is understand-
able. Incentives include more broadly sharing work about
which scientists may be passionate, professional recognition,
funding, selling products, and more. The He Lab also had a
more elusive incentive to use social media, the imminent
virality that comes with a topic of deep public interest, while
avoiding a time-consuming review process. Each of the He Lab
videos has received many thousands of views; one exceeded
385,000 views in just a few months [18]. This, in comparison
to the average readership for scientific publications, which is
commonly thought to be way below this mark [19–22]. This
same virality helped disseminate responses and debate among
members of global scientific and regulatory communities.

LIMITATIONS

Social media engagement is messy and noisy. The apomediated
playing field may bring as many challenges as benefits. As
social media use grows, it will be increasingly important to
explore and address its limitations (as well as its strengths) in
different contexts including ethical and peer review processes
and broader engagement around the work of science.

For example, live tweeting from professional society meet-
ings as a bridge for those unable to attend raises concerns.
Public sharing of elements of already brief presentations may
be unwelcome and result in misrepresentations of the views
of the authors [23–25]. This may not only be the result of
direct errors, but can also result from snippets of work that
are isolated from essential context for understanding. Discom-
fort with social media may discourage some members of pro-
fessional communities from sharing their work at conferences,
particularly for early or controversial work.

Current mediated methods of peer reviewing and approv-
ing the work of science remain imperfect [26], but, mediators
can serve a vital role of filtering out problematic work that is
low quality, replete with errors, or fraudulent. Imagining a
future that hastily replaces this system with an apomediated
process would leave the task of evaluating science undefined
and in the hands of an ad hoc community of online responders.
Many of these responders may lack the tools or expertise to
make some of the necessary judgments. The absence of an
established and well-understood social media-based process
with clear roles that operate in a way that is sufficient to
replace existing mechanisms is problematic and can make it
exceedingly hard for those outside of the professional commu-
nity to distinguish the work of scientists from that of hucksters
and rogues. This is apparent in the way the story about the He
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Lab’s work unfolded both via traditional media and through
social media conversations. Narratives were replete with uncer-
tainties and relied heavily on terms like “claims” and “alleges”
as the work was presented without access to typical tools that
provide (imperfect) indicators for validating the quality and
separate science fact from science fiction provided by the peer
review and publication process.

Although it is feasible to develop a set of new expectations,
understandings, and apomediated systems through which review,
modification, and approval can happen transparently in and a
social media workspace, the necessary foundations would need
to be negotiated and established. This would represent a signifi-
cant change, and we should expect a confusing and challenging
transition. A range of macro-level hurdles would need to be navi-
gated, from promoting openness in the context of government
censorship [27] to navigating for-profit instincts toward trade
secrets [28].

NEW NORMS AND TOOLS

Scientific communities have largely been responsive to social
media incursions, with the development of policies and norms fol-
lowing in the wake of newly arrived challenges. More forward-
looking and creative explorations of the potential for social media
tools could yield far greater benefits.

Professional conferences can be costly and require days in
travel and attendance. They are designed for limited audi-
ences, but could be reimagined as more inclusive and accessi-
ble events via ever more immersive social media connections.
Social media use, particularly via Twitter, is already common,
if not always welcome at conferences [29–31]. Next genera-
tion social media engagement could be designed to more
closely emulate the in-person experience for remote connec-
tors, while seeking enhancements for all involved. New norms
and occasionally formal policies are already emerging to facili-
tate clear communication by presenters regarding their pref-
erences for sharing of their work in this context. Policies
should encourage broad engagement via social media plat-
forms as the default and challenge social media users to be
vigilant in ensuring that the content they share is clear, accu-
rate, and shared in accordance with the preferences of the
content creator. All professional societies should develop and
share social media policies for meetings and conferences.

Current review processes designed before the advent of
social media are far from perfect. They can be slow and
inconsistent. Quality indicators to distinguish among approved
(i.e., published) work can be elusive and opaque, particularly
to those outside of specific fields within science. Bad actors
create additional confusion, and a full spectrum of shady to
fraudulent publishers abound, as evidenced by regular sting
operations [32, 33]. Resource limitations and inequities can
severely limit access to top journals both for scientists and for
those trying to access published work.

Although elements of open science like increasingly open
access and open peer review have begun to take root, shifting
the review, feedback, and approval processes more fully out
into the frighteningly transparent and messy social media
space may provide a much-needed boost to combat these
challenges. It could yield a faster, more transparent, higher
quality, more accessible process for reviewing and approving

the work of science [34]. The use of apomediated social media
could also facilitate the introduction of important perspectives
that are currently missing from the process.

Scientific communities should challenge themselves to
reimagine how to format the content itself to optimize the ben-
efits of this new environment. For example, authors recently
published a “computationally reproducible article” where visi-
tors can manipulate and rerun code, accessing results in real
time, as a new way to communicate their work [35]. In addi-
tion, a social media infusion could enhance mechanisms for rap-
idly integrating apomediated feedback from diverse audiences
into the story of the work itself. This feedback could include
responses not only to the specific work, but also to various
aspects of its review, such as the regulatory processes meant to
ensure ethical integrity. Rapid uptake and response to this feed-
back could serve to enhance trust in both the work and the ele-
ments of the review processes.

Finally, social media engagement should be funded and
valued by institutions [36]. The importance of these efforts
should be reflected in evaluations and promotions. Social
media metrics reporting such as altmetrics [37] can provide
some evidence of impact, but as noted earlier, the measuring
impact is challenging and requires further exploration.

SOCIAL MEDIA AS A PLATFORM FOR DELIBERATIVE

ENGAGEMENT

Even before the work of the He Lab became known, accessi-
ble, precise, new tools, notably CRISPR-Cas9, prompted a new
wave of responses and recommendations from members of
the scientific community [5]. Common among these is a call
for some form of broad public engagement. It is noteworthy
that this call for public engagement is coming from members
of the scientific community who are using academic publica-
tions to communicate guidance assembled by experts for
experts, without any direct efforts at public engagement.
Despite the irony, the inclusion of calls for broader public
engagement remains a hopeful and positive step.

Given the rapidly changing, and complex science behind
these important societal debates, a deliberative engagement
method [38] might provide a perfect fit. Through it, community
members would be supplied with the needed background infor-
mation and a setting for civil conversations with peers with
occasional access to experts to resolve technical challenges.
Deliberative engagement methods bring some limitations. They
typically rely on expensive and time-consuming in-person meet-
ings. The process can be slow and result in small sample sizes,
which may not adequately represent the range of views held
by broader communities of stakeholders.

Although there is no dearth of experience with the use of
a wide variety of deliberative engagement methods to take on
a wide variety of topics in person [39, 40], integrating new
social media tools to replicate face-to-face meetings may pro-
vide an alternative to address these challenges. Although tales
of trolls and bad online behavior might suggest that this set-
ting is incompatible with civility, experience with the use of
similar methods in live events suggests that there is a public
appetite for safe spaces for civil, deliberative engagement
that could be replicated online with appropriate rules and
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structures in place. At the very least, it is a goal worth pursu-
ing given the potential benefits.

CONCLUSION

Social media have an important role to play in increasing trans-
parency and promoting apomediated communication around
complex and challenging issues. As the He Lab demonstrated,
the use of social media in science is rapidly evolving and increas-
ingly significant with or without thoughtful consideration of its
use by the scientific community. As currently deployed, social
media offer a useful adjunct, but not a plausible substitute, for

existing structures for reviewing, approving, and communicating
the work of science. A full range of activities could be substan-
tially reimagined and enhanced by social media. This transition
requires new structures and the navigation of diverse and signif-
icant challenges, but the payoff is the development of new tools
to promote transparency, access, and engagement—and nurture
the public’s trust.
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