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As of 1 August, 2020, 17,396,943 confirmed cases of coron-
avirus disease (COVID-19) have been reported since December
2019, including 675,060 deaths, in >225 countries." On 11
March 2020, World Health Organization declared COVID-19 a
pandemic. We show how geolocated Twitter data can be used to
predict the spatiotemporal spread of reported COVID-19 cases
at the global level from China to identify those areas at high risk
of becoming secondary outbreaks.

We applied an analytical approach previously used to study
dengue transmission dynamics®; an analysis during the early
stages of COVID-19 predicted 74.1% of locations were cases
would occur?® Briefly, we used a convenience sample of openly
available, geotagged Twitter data from 2013 to 2015 to estimate
2019-2020 human mobility patterns in and outside of China;
at a global scale, mobility has shown to be fairly stable over
long period of time.* Human mobility patterns were estimated
by analyzing the Twitter data from users who had: (i) tweeted at
least twice on consecutive days from China, between 1 December
2013 and 15 February 2014 and 1 December 2014 and 15
February 20135; and (ii) left China following their second tweet
during the time period under investigation. Users’ movements
were tracked for 30 consecutive days after leaving China. Pub-
licly available COVID-19° case data as of 20 March 2020 were
used to investigate the correlation among cases reported and
locations visited by the Twitter user study cohort.

During the selected time window, the number of Twitter users
tweeting from China was 9687, for a total 1063 908 geolocated
tweets (median=54, interquartile range [IQR]=26-120).
Among these users, 4669 (48.1%) posted tweets outside of
China (421117 [39.6%] tweets; median=33; IQR =11-91),

with 3215 users (68.8%) posting more than two tweets from
China between 1 December and 15 February in either 2014
or 2015—our study cohort. During the 30 days after leaving
China following their second tweet, these users posted tweets
from 2381 cities in 140 countries, for a total of 13739 visits
(median = 6; IQR = 3-13 cities visited) Figure 1. The countries
with the highest number of visiting cohort users were the USA
(1494, 46.5%), Japan (484, 15.1%), UK (447, 13.9%), Germany
(275, 8.5%), Turkey (242, 7.5%), Thailand (238, 7.4%), Russia
(234, 7.3%), France (226, 7.1%), India (213, 6.6%) and Brazil
(199, 6.2%). The most visited cities were London (109 users,
3.4%, UK), Singapore (105 users, 3.2%), Tokyo (104 users,
3.2%, Japan), Bangkok (85 users, 2.7%, Spain), Sydney (72,
2.3%, Australia), New York (66, 2.1%, USA), Los Angeles (62,
1.9%, USA), Dubai (59, 1.8%, United Arab Emirates), Moscow
(52,1.6%,Russia) and Paris (52, 1.6 %, France). The Spearman’s
rank correlation coefficient (o) obtained when comparing the
number of country-level Twitter user visits and reported COVID-
19 cases by 20 March 2020 showed a high correlation (p =0.71,
P <0.01) Figure 1.

Several locations we identified in our analyses, including
London, Singapore, Tokyo and Bangkok, were also previously
identified as possible locations for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV2) spread in an analysis
of using 2019 International Air Transport Association data.®
We used geolocated tweets instead of other data such as flights,
census surveys, internet traffic and mobile phone activity, as
these do not necessarily allow to identify travellers’ intermediate
or final destinations (e.g. flight data only capture the flight route
but not visited cities; mobile phone data do not capture overseas
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Figure 1. Location visited by the study cohort of Twitter users who were followed up for 30 days after having tweeted at least two times on consecutive
days from Wuhan between 1 December 2013 and 15 February 2014 and 1 December 2014 and 15 February 2015. North and Central America (A), Europe
(B), Asia (C), South America (D), Africa and Middle East (E) and Oceania (F).

trips).>” Our analyses show that geolocated Twitter data can
be used to describe the spread of a novel, highly transmissible
agent such as SARS-CoV2 and identify areas at high risk of
importation. This would allow public health authorities to
develop appropriate response plans as well as start sensitizing
public health providers and the population to the impending risk
of exposure to such agent.
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