
12 
 

29.  Rothe C, Schunk M, Sothmann P, et al. Transmission of 2019-nCoV Infection from an 

Asymptomatic Contact in Germany. N Engl J Med 2020; :NEJMc2001468.  

30.  Kai Kupferschmidt. Study claiming new coronavirus can be transmitted by people 

without symptoms was flawed. Science. 2020; Available at: 

https://www.sciencemag.org/news/2020/02/paper-non-symptomatic-patient-transmitting-

coronavirus-wrong. Accessed 5 February 2020. 

31.  Pradhan P, Pandey AK, Mishra A, et al. Uncanny similarity of unique inserts in the 2019-

nCoV spike protein to HIV-1 gp120 and Gag. Evolutionary Biology, 2020. Available at: 

http://biorxiv.org/lookup/doi/10.1101/2020.01.30.927871. Accessed 2 March 2020. 

32.  Bow HC, Dattilo JR, Jonas AM, Lehmann CU. A Crowdsourcing Model for Creating 

Preclinical Medical Education Study Tools: Academic Medicine 2013; 88:766–770.  

33.  World Health Organization (WHO). 2020; Available at: 

https://twitter.com/WHO?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor. 

34.  Bob Abeshouse. Troll factories, bots and fake news: Inside the Wild West of social 

media. Al Jazeera. 2018; Available at: https://www.aljazeera.com/blogs/americas/2018/02/troll-

factories-bots-fake-news-wild-west-social-media-180207061815575.html. Accessed 5 February 

2020. 

35.  Alex Hern. Microtargeting, bots and hacking: will digital meddling really swing this 

election? The Guardian. 2019; Available at: 

https://www.theguardian.com/commentisfree/2019/nov/12/microtargeting-bots-hacking-digital-

election-online-interference. Accessed 5 February 2020. 

 

 

 

 

 

 

 

 

 

 

 

 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted April 7, 2020. .https://doi.org/10.1101/2020.04.03.20052936doi: medRxiv preprint 



13 
 

Figure 1: Number of COVID-19-related tweets (left y-axis) and number of newly confirmed 

coronavirus cases (right y-axis) over time. 
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Figure 2: Word cloud showing the top 300 words used in tweets related to COVID-19. 
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Figure 3: Daily number of tweets related to infection protection and its sub groups of 

isolation/quarantine, masks, and hand hygiene. 
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Figure 4: Analysis of a) tweet emotions (fear, anger, surprise, sadness, joy, and disgust) and b) 

emotional valence over time. 
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Figure 5: Analysis of keywords related to racial prejudice discussion over time compared to the 

number of cases over time.  
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Figure 6a. The fifteen terms (in order of weighting) that contributed to each abstract topic with 

their potential theme labels. The topics are ordered by frequency. Colors for each topic 

correspond to those in Figure 6b. Topic labels were assigned by the authors. 

 

Possible Topic Label Words contributing to topic model 

 
Economic and 

Political Impact 

market, stock, week, Trump, fear, watch, year, video, good, today, start, 

keep, spread, medium, even 

 
Government 

Response 

world, spread, stop, outbreak, right, country, health, government, many, 

hope, good, happen, control, information, important 

 Outbreak/Pandemic 
SARS, outbreak, disease, pandemic, human, kill, could, animal, vaccine, 

spread, world, cause, Ebola, snake, global 

 Quarantine Efforts 
city, spread, million, travel, outbreak, safe, quarantine, lockdown, stay, 

close, province, Hubei, leave, border, prevent 

 Prevention 
mask, symptom, health, Hong, Kong, test, Hong Kong, wear, patient, 

spread, show, wear mask, incubation, student, face 

 
Increasing Cases and 

Death 

death, confirm, hospital, number, toll, death toll, report, rise, infect, 

patient, spread, confirmed, total, toll rise, official 

 
Media/News 

Coverage 

outbreak, update, infect, read, late, spread, person, thread, real, follow, 

good, contagion, global, plague, information 

 Healthcare Provision 
hospital, life, doctor, risk, outbreak, government, please, medical, save, 

help, wuhanoutbreak, staff, protect, pray, nurse 

 
Public Health 

Risk/Travel 

health, emergency, public, airport, public health, international, outbreak, 

global, flight, declare, screen, measure, passenger, world, health 

emergency 

 
Index Cases by 

Country 

first, confirm, report, States, Japan, Thailand, Australia, France, outbreak, 

Taiwan, Singapore, Korea, country, United, Canada 
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Figure 6b. A t-distributed Stochastic Neighbor Embedding (t-SNE) graph (which embeds high-

dimensional data into a two-dimensional space where similar tweets are grouped together) that 

visualizes the topics in Figure 6a as labeled by color and how they change over time. The full 

interactive visualization is available at 

https://ssaleh2.github.io/Early_2019nCoV_Twitter_Analysis/; please note the visualization is 

slow to load. Each node represents an individual tweet and only tweets posted through the day 

highlighted on the slider are shown in the foreground, while all tweets in the study period are 

shown in the background. Hovering over a node will show the tweet text and the day it was 

posted. Depicted here are three screenshots for January 14 (day 0), January 20 (day 6), and 

January 27 (day 13). 
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