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Abstract
The COVID-19 pandemic significantly impacted people’s lives, leading to an unprecedented amount
of data generated on the Internet. In this paper, we present the results of an in-depth analysis of user
behavior in the digital ecosystem in Italy and the USA during the first six months of the pandemic.
Our objective is to verify whether different cultures have been able to significantly impact the searches
carried out by users online and their interactions on social networks.
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1. Introduction

The COVID-19 pandemic has impacted the lives of many of us [1]. Even those who have not
been affected directly or indirectly by the virus have had to change their daily lives following
the measures that several countries have adopted against the pandemic [2]. Apart from the
direct impact on public health, the pandemic has resulted in a wide range of consequences
across various domains. These include significant economic [3], social [4], political [5], and
behavioral [6] effects, which have further complicated the global response to the crisis. Since
the Web has been part of our lives for years, this phenomenon has affected users’ digital activity.
Several notable studies have been published regarding the impact of a disruptive phenomenon
such as COVID-19 on users’ activity on the Web and their interaction with each other (e.g.,
see [7, 8, 9]). Through the system proposed in [10], which relies on various technologies such
as Machine Learning [11], Social Network and Sentiment Analysis [12], and Web Mining [13],
we have extracted large volumes of data, analyzed them using automatic techniques, and
represented them, thus allowing us to study the impact of the Coronavirus on people and their
activities on the Web. In particular, we considered data relating to behavior on some of the most
popular sites of web users in Italy and the United States. In this regard, several noteworthy
studies have already considered users’ activity on the Web belonging to specific contexts during
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the pandemic (e.g., see [14, 15, 16, 17, 18, 19]). To the best of our knowledge, however, this is
the first study that relates web activity in Italy and the United States. In this paper, we present
the results of an in-depth analysis of user behavior in the digital ecosystem in Italy and the USA
during the first six months (January-June 2020) of the COVID-19 pandemic. Our objective is to
verify whether and how different cultures have been able to significantly impact the searches
carried out by users online and their interactions on social networks.

2. User activity analysis

Fortunately, the Covid-19 emergency that turned the lives of all of us upside down is now behind
us. However, we remember well how the only way to stay in touch with the world in that period
was to use digital communication. “A lot” answers the question, “How much are we talking
about coronavirus on social media?”. We then carefully analyzed Internet traffic to three of the
most popular sites (i.e., Google, Twitter, and Wikipedia) through Machine Learning methods
based on mixed approaches of dictionaries and Bayesian classifiers. The various analyses have
confirmed the exponential increase in Internet traffic during the pandemic, as highlighted in
the literature (e.g., see [20]). In this study, through quantitative and qualitative analysis of
digital traces on the Internet from January to June 2020 in Italy and the USA, we focused on
the number and nature of social media events, such as information queries and distribution of
analysis of social network topics.

2.1. Google

In a week of the coronavirus alarm, searches and queries on Google soared to exceeding +1000%
globally, clearly showing users’ concerns and fears. The Coronavirus has aroused various
interests, as evidenced by the co-occurrence networks of the keyword “coronavirus” shown
in Figure 1. First, search for information regarding the infection in one’s territory, then the
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Figure 1: Networks of co-occurrences of the keyword “coronavirus” in searches and queries
submitted on Google in Italy (a) and the USA (b) from January to June 2020.



world, and then on governments’ containment and prevention measures. Users submitted
Google queries such as “What is coronavirus?”, “Is it lethal?”, “How to prevent it?”, “How is
it spread?”, “What are the symptoms?”. The most searched topic in February 2020 on Google
in Italy regarding COVID-19 was related to the symptoms, followed by news regarding the
virus and the first cases of people who had contracted the virus (see Fig. 2). However, little

Figure 2: Most searched topics related to COVID-19 on Google in the Italian regions most
affected by the virus in February 2020.

attention was paid to the possibility of a vaccine and quarantine, which, evidently, at that
moment, seemed impractical or not yet clear to Italians. What is certain is that we spent a lot of
time online looking for the information that quarantine pushed us to look for.

In Figure 3, we can observe the trend of searches for the term “Coronavirus” in the first six
months of 2020. In Italy (see Fig. 3a), the first peak occurred on February 23, after the appearance
of the first cases of COVID-19. The first significant peak occurred about a month later in the
USA (see Fig. 3b): on March 12, 2020, the day Donald Trump suspended all flights from Europe.

Next, we studied the social perception of the Coronavirus by analyzing the peaks of searches
on the Web relating to three key topics: “Masks”, “Giuseppe Conte”, “Self-certification” for Italy,
and “Donald Trump”, “Unemployment”, “Protective mask” for the USA. We have identified five
and six large time windows of interest on COVID-19, respectively (see Fig. 4). These windows
concerned the implementation of important measures by the authorities in Italy and the USA,
as well as the authorities’ declarations regarding the presence of the virus in the world. The
analysis of the terms used and searched for on Google highlighted how people from different
parts of the world were united by the need to inform themselves and keep up to date in a global
crisis never faced before.

2.2. Wikipedia

Wikipedia traffic is another indicator of social activity. We looked at the history of views on
the “COVID-19” page. Both graphs in Figure 5 show a growing trend in the year’s first two
months. The following months were characterized by a notable decline in interest, perhaps due
to the saturation of knowledge of the basic definitions of the disease. It is important to note
how Italians informed themselves simultaneously on both Google and Wikipedia. Differently,
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Figure 3: Trend of searches on Google in Italy (a) and the USA (b) in the first six months of 2020.
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Figure 4: Trend of searches on Google in Italy (a) and the USA (b) in the first six months of 2020.



(a) Wikipedia.it (b) Wikipedia.en

Figure 5: Number of views of the COVID-19 article on Wikipedia.it (a) and Wikipedia.en (b) in
the first five months of 2020.

in the United States, the peak of Wikipedia searches is a month earlier than that of Google,
showing the need for Americans to inform themselves long before the disease arrives on their
territory. The pie charts displayed in Figure 6 represent the trending topics of June, which show
people’s apparent disinterest in issues related to the disease.

(a) Wikipedia.it (b) Wikipedia.en

Figure 6: Articles viewed on Wikipedia.it (a) and Wikipedia.en (b) in June 2020.

2.3. Twitter

Since the beginning of the pandemic, attention to COVID-19 has also increased significantly on
Twitter, with over 6 million tweets in the first two months of 2020. We monitored Twitter’s
data flow through the word cloud in this analysis shown in Figure 7. The more significant and
prominent the keyword, the more often it is mentioned in tweets, retweets, and replies, and
the more critical it is. Predictably, the most significant keyword is “coronavirus” followed by
“Trump”, “Brasil”, “number” and “cases” all related to the epidemic.

In the graphs shown in Figure 8, we have reported the real-time extraction of Twitter data.
Nodes represent users, and edges represent interactions between users and retweets. We used



Figure 7: Word cloud related to tweets in the first two months of 2020.

(a) Italy (b) USA

Figure 8: Result of clustering performed on tweets and retweets in Italy (a) and the USA (b).
Nodes represent users, and edges represent interactions between users and retweets.
The labels represent the centroids corresponding to the user cluster with the most
interactions.

the unsupervised weighted Louvain algorithm [21] for community analysis; therefore, the
clusters are indicated with different colors and represent users who have published at least
one tweet with the same hashtag: retweets or independent tweets. The labels represent the
centroids that indicate the user of the cluster with the most interactions, for example, Roberto
Speranza and Donald Trump. Among the topics covered there are politics, current affairs, health,
and entertainment.

Next, we evaluated the positive and negative sentiments of the tweets. We used COVID-
19-related keywords to filter the Twitter stream and obtain tweets relevant to the pandemic.
We then processed and analyzed them to identify subjective information in the texts. The
distribution of sentiments regarding the topic of “coronavirus” was different, as shown in
Figure 9. In Italy, it was mainly positive; however, the USA showed a decidedly negative
sentiment. Further analysis revealed positive sentiment on the topic of “working from home”
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Figure 9: Sentiment of tweets with #COVID-19 in Italy (a) and the USA (b).

and the topic “social distancing” (see Fig. 10).

(a) #smartWorking (b) #socialDistancing

Figure 10: Sentiment in the USA of tweets with #smartWorking (a) and #socialDistancing (b).

2.4. Google, Wikipedia and Twitter

When taken individually, these social media sites provide helpful information for understanding
users’ interests and opinions. However, it is possible to obtain even richer information by
cross-referencing and comparing these data. The first appearance of each trend displayed in
the two pie charts shown in Figure 11 is a helpful analysis to establish the responsiveness of
each site to changes during the pandemic. For both countries, Twitter emerged as the most
responsive source to new trends, followed immediately by Google and a small percentage of
trends on Wikipedia. From this, users first tend to comment on events and topics of various
nature and interact with other users, and only then inform themselves on Google and reliable
sources such as Wikipedia.

Before the appearance of the disease in Italy, the three sources were mainly used to research,
comment, and discuss entertainment, followed closely by sports and politics (see Fig. 12). If no
one, or almost no one, was interested in health before the pandemic after the appearance of the
first coronavirus patients, trending topics on this topic have seen rapid growth in interest on all
fronts, as shown in Figure 13. The need for knowledge has become saturated in the next phase
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Figure 11: First appearance of social media trends in Italy (a) and the USA (b).

Figure 12: Classification of 50 trending topics of Google, Twitter, and Wikipedia in Italy in
January 2020.

of mitigation and coexistence with the virus. Still, the need to inform ourselves and discuss the
policies adopted by governments during the recovery from the economic crisis has increased.

If COVID-19 has completely disrupted Italians’ real and virtual lives, those of Americans
have not changed much over time (see Fig. 14). This different behavior was undoubtedly also
due to the different policies adopted by the US administration towards the pandemic [22]. The
trends in the United States did not change at the beginning or the height of the epidemic despite
still counting several million cases.

3. Conclusions

In the face of the pandemic, there has been an unprecedented flood of information on the Web.
Through our system, we monitored the performance of the top trend categories on the Internet’s
three most popular social media sites in Italy and the USA from January to June 2020.

This analysis, therefore, allowed us to highlight the impact that different cultures have had on
the behavior of users on the Web following the same event. We do hope that it can contribute
to the development of interactive techniques, which, taking these aspects into account, can
provide the user with increasingly satisfying and socializing experiences. Consider, for instance,
recommender systems [23, 24] capable of suggesting diverse items, ranging from products for
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Figure 13: Classification of 50 trending topics of Google, Twitter, and Wikipedia in Italy in the
months of February-March (a) and April-June (b) 2020.

(a) January-March (b) April-June

Figure 14: Classification of 50 trending topics of Google, Twitter, and Wikipedia in the USA in
the months of January-March (a) and April-June (b) 2020.

purchase [25] and movies to watch [26] to music to listen to [27], books to read [28], news
articles to stay updated [29], and scientific papers to study [30, 31]. Moreover, such systems
can extend their functionality to recommend potential social connections for the user [32].
Additionally, they can propose points of interest [33, 34], such as cultural, artistic or tourist
venues [35, 36, 37] like museums [38, 39] or restaurants [40, 41], along with itineraries [42, 43]
and multimedia resources and applications to enhance the overall user experience [44, 45]. We
also hope that the results of our study can contribute to research relating to the best strategies
that government institutions must adopt [46, 47] and how they must communicate them to
their citizens [48, 49] if situations similar to the COVID-19 pandemic should, unfortunately,
arise again.
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