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Cas9, a gene-editing technique that has had a profound 
impact on the field of genetic research in recent years. 
Compared to its alternatives, such as TALENs (Tran-
scription Activator-Like Nucleases) and ZFNs (Zinc 
Finger Nucleases), and Meganuclease, CRISPR offers 
clear cost advantages, being three to six fold cheaper 
per reaction (Samy, 2017). It has therefore provided a 
more accessible and efficient method of editing DNA.
 While CRISPR/Cas9 has gained increasing at-
tention both in mainstream media and in academic 
literature, to our knowledge, little research has been 
done that compares and analyzes the discussion on 
different platforms. Given CRISPR/Cas9’s potential to 
impact both genetics research and society as a whole, 
we believe it is important that there is transparency 
among scientists, the mainstream media, and the gen-
eral public regarding its major developments. Our aim 
was to evaluate how the discussion of CRISPR/Cas9 in 
the mainstream media reflects and compares to that 
of the academic literature. Results from our study can 
give us an understanding of the similarities and dif-
ferences between expert and public discussion on the 
topic of CRISPR/Cas9 and gene editing more broadly.

Method

 To compare the discussion of CRISPR/Cas9 in 
academic and non-academic sources, we conducted a 
scoping review consisting of the keywords, “CRISPR 
Cas9 human review”, within the time frame of 2005 to 
2017. We used PubMed as the search database for our 
academic sample and Google News for our non-aca-
demic sample. Despite the substantial amount of work 
that is currently being done with CRISPR/Cas9 in 
both human and non-human models, we focused on 
human applications of the technology due to its relev-
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 Since its development in 2013, Clustered Regu-
larly Interspaced Short Palindromic Repeats (CRISPR) 
Cas9 gene-editing technologies have dramatically im-
pacted the field of genetics research. CRISPR/Cas9 has 
received a lot of attention in the news in recent years, 
and accurate portrayal of this technology by the main-
stream media has the potential to shape its perception 
by the public in a way that is conducive to its possible 
implementation as a viable tool for genetic engineering. 
Our aim was to evaluate how the discussion of CRISPR/
Cas9 in the mainstream media reflects and compares to 
that of the academic literature. We surveyed mainstream 
news articles (n=60) and scientific review articles (n=30) 
that discussed CRISPR/Cas9. Using an a priori coding 
scheme, we found that while the news does not accurate-
ly reflect the current state of CRISPR/Cas9 research and 
development, it provides more perspectives and consid-
ers broader social implications compared to the academ-
ic literature. Therefore, both news media and academic 
papers provide valuable contributions to the conversa-
tion but news articles in particular have the opportunity 
to improve the accuracy or thoroughness of their cover-
age on the topic. 

Introduction

 The ethical responsibility of public communica-
tors of science has come under increasing scrutiny over 
the past years. Previous studies by Kamenova (2015) and 
Racine (2010) have shown that the media provides over-
ly optimistic depictions of developing biotechnologies, 
emphasizing benefits over risks and fostering unrealistic 
expectations for the speed of application. We sought to 
analyze this type of reporting in the case of CRISPR/
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ance to the public. From our search, we retrieved 280 
unique peer-reviewed articles from PubMed and 215 
media articles from Google News. For the academic 
sample, we included only peer-reviewed articles that 
primarily focused on human applications of CRISPR (n 
= 187). From the 187 articles for the academic sample 
and 160 articles from the non-academic sample remain-
ing, we randomly selected 30 academic articles and 60 
non-academic articles. We ensured that each article was 
reviewed in its entirety, and not just specific sections of 
it. 
 We generated a coding frame informed by Benja-
miny, Lo, and Illes (2016) based on categorical variables 
representing tone, portrayal of the technology’s salience, 
and discussion of the following elements: controversies, 
societal risks, applications, future projections, and engi-
neered humans (Table 1). For tone, we considered the 
author’s stance on the topic, which was coded as nega-
tive, neutral, or positive. For salience, we considered 
how strongly the author suggests the importance of the 
technology, which was coded as unimportant, expected, 
important, or revolutionary. In particular, “expected” 
indicates that the technology is portrayed as along the 
expected pace of scientific advancement, and “revolu-
tionary” indicates that it is portrayed as a complete or 
dramatic change. Next, we considered whether contro-
versies were discussed, whether societal risks were dis-
cussed, whether applications were discussed mainly in 
research or clinical contexts, whether future projections 
were the main focus of the article, and whether there was 
mention of engineered humans. We consider research 
applications to include the study of molecular genetics 
and human diseases, whereas clinical applications in-
clude germline editing, treating and curing diseases, and 
improving medical technology.
 Coding of the articles was done by all three re-
searchers, who were trained by coding a few articles sep-
arately, then discussing and resolving any disagreement. 
After training, the academic and non-academic samples 
were each split into three subsets, and each researcher 
coded one subset.
 Finally, after quantitatively assessing each sam-
ple, we performed a Chi-Square test for independence 
to determine whether there was a significant association 
(p<0.05) between each variable and either the academic 
or non-academic sample (Table 1).

Table 1 Summary of main coding variables and 
p-values yielded from Chi-Square tests

Results

 Six of the seven variables assessed showed 
a significant association between the variable and 
the type of source they were represented in: tone, 
discussion of controversies, discussion of societal 
risks, discussion of applications, discussion of future 
projections, and mention of engineered humans. In 
our news media sample, the majority of the articles 
(68.3%) depicted human applications of CRISPR/
Cas9 in a neutral tone while only a small portion used 
negative (16.7%) or positive tones (15%). In contrast, 
the tone of the academic articles had an even divide 
between neutral (50%) and positive (50%) tones.
 Societal risks were discussed more often in 
news articles (40%) than in academic articles (10%). 
Similarly, a higher percentage of non-academic sourc-
es (83%) discussed controversies of CRISPR/Cas9 in 
human applications compared to academic articles 
(23%).
 There was also a significant difference in how 
academic and non-academic articles portrayed appli-
cations of the technology—while most non-academic 
articles (92%) focused on clinical applications, most 
academic articles (80%) focused on research applica-
tions. We also observed a significant difference in the
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mention of engineered humans between the two types of 
sources with half of the news articles (50%) mentioning 
engineered humans whereas far fewer academic articles 
(10%) did the same.
 In terms of the future projections of the technol-
ogy, the vast majority (96.7%) of the academic articles 
provided no claims for the future of CRISPR/Cas9, while 
they were brought up in more than half (58.3%) of the 
non-academic articles.

Conclusion and Discussion

 In our research, we found statistically significant 
differences between article sources in six of the seven 
topics that we investigated. Overall, the news media’s 
discussion of applications and future projections was not 
reflective of the discussion in the academic literature. As 
we expected, in academic articles, CRISPR/Cas9 is still 
being discussed almost exclusively in the research con-
text. On the other hand, the media focuses largely on 
usually futuristic applications to humans. More specifi-
cally, academic papers often discuss CRISPR/Cas9’s ap-
plication to the study of human diseases and molecular 
genetics, while news articles discuss the possibility and 
implications of using CRISPR/Cas9 for germline editing, 
treating and curing diseases, and “engineering” humans. 
Similarly, the majority of media articles discuss future 
projections of CRISPR/Cas9 as its main subject, while 
academic articles rarely do, focusing on present work in-
stead.
 Furthermore, we found that the news media is 
more attentive to the societal risks and controversies in-
volved with this technology, including policy guidelines 
for CRISPR/Cas9’s continued development and ethical 
controversies surrounding germline editing. Since it is 
not necessarily the responsibility of researchers to an-
swer this question, it is valuable that the news media cre-
ates a forum for this discussion. In general, the greater 
distribution of tone in news media indicates that it may 
offer more perspectives.
 Future studies could determine what factors 
cause the differences found in the discourse surround-
ing CRISPR/Cas9 in the academic literature and news 
media. A better understanding of these factors would 
provide insight into how scientific research on CRISPR/
Cas9 is translated by the mainstream media. Learning to 
reduce or control these factors could promote more sci-
entifically and socially responsible communications

about the promises and limitations of CRISPR/Cas9. 
This has the potential to shape the understanding of 
the public, which could then aid the successful imple-
mentation of CRISPR-based technologies.
 News media and academic articles have dif-
fering perspectives and information to offer. As we 
expected, academic literature provides a thorough 
account of CRISPR/Cas9 research and development 
that is being done. While the news does not accurate-
ly reflect the current state of this research, it brings 
in more perspectives and considers broader social 
implications. Therefore, it is important for expert and 
non-expert perspectives alike to be involved in the 
conversation. At the same time, news articles in par-
ticular have the opportunity to improve the accuracy 
or thoroughness of their coverage on the topic. Accu-
rate portrayal of this technology by the mainstream 
media has the potential to shape its perception by the 
public in a way that is conducive to its possible imple-
mentation as a viable tool for genetic engineering.

Fig. 1 Tone of discussion represented in non-academ-
ic (n = 60) and academic (n = 30) articles

Fig. 2 Discussion of social risks in non-academic (n = 
60) and academic (n = 30) articles
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Fig. 3 Discussion of applications in non-academic (n = 
60) and academic (n = 30) articles

Fig. 4 Mention of engineered humans in non-academic 
(n = 60) and academic (n = 30) articles

Fig. 5 Discussion of controversies in non-academic (n = 
60) and academic (n = 30) articles

Fig. 6 Future projections as the focus of discussion in 
non-academic (n = 60) and academic (n = 30) articles
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