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ARTICLE INFO ABSTRACT

Keywords: A novel Corona virus (SARS-CoV-2), started in Wuhan China, caused an outbreak of viral pneumonia to sub-
Coronavirus sequently spread throughout the world. Italy has been one of the most affected countries in the world and the
COVidjlg ) increasing number of cases and deaths has created strong emotional reactions in people. This study has aimed at
;ii;(i)tl;s disease evaluating public attention to this emerging disease through the use of Google Trends. Public attention,

measured as the volume of internet search activity, was correlated with Health Communication Strategies and
official COVID-19 data. At the moment of the study analysis, Italy was by far the first country in terms of search
volume for “coronavirus” and the highest peak of searches was reached on February 23, 2020. We have found
that there was a correlation between public attention to coronavirus disease and communications from Public
Health policies: we observed spikes in search volumes on the days of Presidential Decree publications.
Furthermore, this attention was also correlated with Case Fatality Rate (CFR). Even if CFR data are continuously
updated and can be affected by patient histories, the correlation found suggests that the increase in mortality has
generated growing interest in the disease and its risk perception. This study shows that tracking searches through
Google Trends as a public focus indicator is a useful tool for decision-makers in guiding communication strategies

Public opinion

and should as well stimulate a more transparent media and policy making reporting.

1. Introduction

The ongoing outbreak of the novel coronavirus (SARS-CoV-2) has
been affecting Italy since February 2020. The first cases were found on
January 30, when two Chinese tourists in Rome tested positive for
Covid-19 [1]. The first local case was later confirmed, an Italian man
who had repatriated from the city of Wuhan, China [2]. On February 22,
a cluster of 60 cases and the first deaths were reported in the Lombardy
Region [3]. The following day a Presidential Decree imposed quarantine
to 11 municipalities in Northern Italy. From then on, the number of
positive cases and deaths continued to rise dramatically, exceeding
those in China [4]. Similarly, the mortality rate progressively increased
pushing the Government to implement measures. On March 8, the whole
Lombardy Region and fourteen northern provinces were placed on
lockdown. On March 9, the Italian Government expanded the quaran-
tine lockdown to all of Italy, placing more than 60 million people in
quarantine [5,6]. On March 11, the Government tightened the quaran-
tine and ordered the nationwide closure of all commercial activities

except for supermarkets and pharmacies, in order to contain the coro-
navirus outbreak [7]. The Ministry of Health promptly activated a
continuously updated and freely accessible monitoring system online of
new cases, treatments, and deaths. The availability of such data has
allowed research teams to estimate the key parameters of the epidemic
and its evolution, and enabled media to disseminate it widely to the
whole population [8]. In this context, the population has quickly had
access to a large amount of data to satisfy growing interest. The increase
of Internet availability and use has made internet-based research an
important source for health information for people from all social
backgrounds. Also, several useful data about disease and outbreaks were
available for public health purposes [9].

The use of data that has not been generated for the primary purpose
of epidemiological studies is the basis of digital epidemiology. Several
studies showed that the volume of some Internet metrics such as web
searches is a useful corollary for public health events [10,11]. Digital
epidemiology can be broadly defined as epidemiology that uses digital
methods from data collection to data analysis [12]. Examples of such
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data include search queries, social media posts, webpage access logs,
mobile phone network data, data generated by sensors, and data
collected in call centers [13]. Google Trends proved to be a useful tool to
track how often search terms and topics are queried over time. It has
already been used to explore various health phenomena, including
public health surveillance of disease outbreaks [14,15] and allows
investigating phenomena on a large scale from a large amount of data.

Some authors have investigated the importance of perception of an
emerging hazard and the role of the Internet to communicate Informa-
tion during a public health emergency [16-19]. This study aims to
investigate public attention to this emerging disease, correlating it with
Public Health strategies, and the official reported COVID-19 data. We
analyzed the data relating to the onset of the coronavirus pandemic in
Italy to assess the perception of the risk of an emerging disease and to
better understand the online dynamics of health communications in
outbreak scenarios.

2. Materials and methods

The study period was from December 1, 2019, to March 16, 2020.
The outbreak was first identified in Wuhan, Hubei, China, in December
2019, but the first laboratory-confirmed patients in Italy were identified
on December 30, 2020 [1]. To assess the perception of an emerging
hazard and risk among Italian population at the inception of the coro-
navirus pandemic four COVID-19-associated keywords were selected,
based on expectations regarding public interest in this topic. These four
keywords were “coronavirus”, “coronavirus symptoms (in Italian)",
“coronavirus news (in Italian)", and “coronavirus Italy (in Italian)". In
this study, we first included the essential keyword, “coronavirus”, then
included the keywords associated with the basic keyword query on
Google Trends.

The keywords were entered into Google Trends to search interest
data over the last three months. Google Trends (https://trends.google.
com/trends), provided by Google Inc., is a free data service that shows
the relative number of searches globally or within a particular region for
a specific search term. For every search term, Google Trends generates a
scatterplot graph: the horizontal axis of the scatterplot graphs represents
time (days), and the vertical axis shows how often the key search term is
searched relative to the total number of searches. Therefore, Google
Trends does not show absolute search volume number for terms. Instead,
the numbers are normalized and scaled from 0 to 100; O represents a lack
of interest in the search query (or insufficient data to analyze), 100
represents the highest level of interest in the search query.

We ran a worldwide search on Google Trends on the final search
terms related to coronavirus over the three-month study period. We used
it to contextualize Italy and worldwide trends data. Finally, we inves-
tigated variations in Italian government policies (surrounding public
health) to explore any associations with subsequent public search
interest.

Since the first days of the coronavirus outbreak, the Ministry of
Health has published official data [8] and subsequently, a dashboard
[20]; this data includes daily tallies of new cases, hospitalizations, and
deaths. The data are updated daily. For this analysis, we calculated
crude estimates of the case-fatality risk, as the proportion of deaths
compared to the total number of people diagnosed with the disease
every day. The fatality rates were correlated to the volume of research,
using Spearman’s correlation.

Trend analyses were performed using Microsoft Excel. Statistical
analyses were conducted using the statistical software STATA, version
15.

Final searches on Google Trends were performed on March 16, 2020.

3. Results

The overall trends obtained via Google Trends, including all the
representative keywords, showed a similar trend. From the end of
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December, the Italian community reacted significantly to the news of the
ongoing outbreak of Covid-19.

By comparison, the keyword that generated the highest volume of
research was “coronavirus” (Fig. 1). During December and January, the
search volume was very low; during this period, the disease was only
present in China. Based on trend lines, we observed the first peak on
January 31, 2020, the day after the first cases in Italy were confirmed.
The keyword “coronavirus” reached a volume of searches 28 times
higher than the mean of the previous period and 12 times higher than
the mean of the other keywords. However, the highest peak of searches
in the period taken into consideration was reached on February 23,
2020: this was 4.6 times higher than the peak reached in January. After
this peak, interest gradually decreased, but two weeks later there was a
further increase in the volume of research, reaching another peak on
March 9, 2020, when the Italian Government expanded the quarantine
to all of Italy.

Lombardy was the Italian Region with the highest number of cases
and showed the highest volume of research for information on “coro-
navirus”, closely followed by Piemonte, Emilia-Romagna, Valle d’Aosta,
and Umbria Regions.

At the moment of the study analysis, Italy was by far the first country
to search volume for “coronavirus”. The second country, Spain, showed
a search volume lower than the Italian one (almost half of that). How-
ever, these data do not consider the searches done in China.

We observed a different trend all over the world: a first peak was
observed on January 31 with a subsequent decrease (as observed in
Italy). Since February 20, there has been a gradual increase in the vol-
ume of searches still underway (Fig. 2).

In addition, we explored whether communications from Public
Health policies to prevent the spread of the disease, influenced search
interests in coronavirus in Italy. Based on the scatterplots and poly-
nomial trend lines of all search terms, we observed spikes in search
volumes on the days of Presidential Decrees publication (Fig. 3).

Lastly, we found similar trends for case-fatality rate and search
volume of the keyword “coronavirus” (Fig. 4) with a significant corre-
lation between these variables (r Spearman’s Rho correlation = 0.693, p
< 0.001).

4. Discussion and conclusion

The infection caused by COVID-19 represents a significant global
public health challenge, as witnessed by recent WHO communications
[21], and Italy has been one of the most affected countries [22]. The
present study examined the variation of public attention to the emerging
Covid-19 disease, by using Google Internet search data. Nowadays, it is
the first attempt in estimating how much the new coronavirus infection
has captured the attention of the population involved. Overall, our re-
sults show that there has been a significant increase in coronavirus
searches in the last few days. This increase was expected, given the rapid
progression of the virus in the country. The interest from Italian public
opinion exploded within the first days of the first cases of Coronavirus
Disease 2019 reported in Italy [1]. This event aroused an immediate
interest in the population, recording the first peak on January 31. In fact,
within three days, the volume of searches more than quadrupled.
However, the interest in coronavirus soon declined rapidly. It declined
until February 21, 2020, when the Minister of Health announced the
first Italian victim of coronavirus. The peak of searches was reached on
February 24, when the Italian Government announced the first
containment measures with a special Presidential Decrees. Although
there was a dramatic increase in new cases of coronavirus, the subse-
quent peaks in the volume of searches were observed in correspondence
to subsequent Presidential Decrees, on March 4 and 8.

This trend in the volume of searches does not reflect the real
epidemiological situation; instead, it appears that official communica-
tions and government activity influence public interest more. In fact,
although the disease was already in circulating in 2019, we only
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Fig. 1. Search volume comparison for the four keywords selected on Covid-19. Source: Google Trends.
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Fig. 2. Coronavirus query interest in Italy and Worldwide. Source: Google Trends.

observed an increase in research volumes after the European public
authorities revealed the nature of the disease.

Our observations show that the Italian public opinion searched for
coronavirus information in the first days after the identification of the
first cases with a higher volume of searches than in the previous weeks
after the outbreak in China. These results confirmed the hypothesis that
the Italian public opinion had been attracted more by an outbreak in
Italy than one outside Italy. Our findings are consistent with the social
amplification of risk model, based on the thesis that events about haz-
ards interact with psychological, social, institutional, and cultural pro-
cesses in ways that can heighten or attenuate individual and social
perceptions of risk and can shape risk behavior [23]. In particular, the
Internet and mass media play an important role in communicating about
risks and emergencies before, during, and after a catastrophe [24]. It is
interesting to note the low volume of research for “coronavirus symp-
toms”: probably the Italian population was more interested in knowing
the phenomenon by looking for news about its evolution, rather than a
technical knowledge of the characteristics of the virus.

Our study showed that official data released by government au-
thorities received substantial attention in the Italian public opinion.

Therefore, public health officials can use web search engine data to
measure public attention towards a disease outbreak and to better un-
derstand social and behavioral barriers for infection control.

An essential measure of the deadliness of a disease outbreak is the
case-fatality rate. The CFR is the ratio of the number of deaths attributed
to a disease, to the total number of confirmed cases. However, early in an
outbreak, even reasonable estimates of the CFR can be too high—or too
low.

Due to the variability of this measure among different countries,
there is reason to suspect that these rough early CFR calculations are
overestimating the probability that an individual who contracts Covid-
19 will die from it. Reports suggest significant ascertainment bias for
Covid-19: approximately 80% of confirmed cases are mild [25]. There
may be many cases with very mild symptoms that have gone completely
undetected. Also, CFR seems to differ by sex: a recent report of the
Institute of Health showed a higher CFR in males (7.2%) rather than
females (4.1%) [26]. However, it is important to note that CFR data may
be affected by the clinical features of patients. Another report of the
Institute of Health [27] described the clinical characteristics of some
deceased patients. Analysis of 355 medical records showed that only 3
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Fig. 3. Search volume reaction to the Italian Government’s press releases on the coronavirus emergency. Source: Google Trends.
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(0.8%) cases had no comorbidities, 89 (25.1%) had 1, 91 (25.6%) had
two, and 172 (48.5%) had three or more comorbidities. Also, most
deaths (42.5%) occurred in the 80-89 age group, and the average age
was 79.5. These data suggest that clinical history and age strongly in-
fluence mortality risk.

Regardless of what the final CFR ends up being, the public needs to
understand how and why these figures evolve and change throughout an
outbreak. That will enable more transparent reporting by the media and
policymakers, and ultimately help to avoid the erosion of trust. The

correlation found between the CFR and the search volume suggests that
mortality increase has generated growing public interest in the disease.
Although it is only an estimate far from real value, its growth worries
people.

There are a few limitations to our study. The data used could be
biased: in some countries, Google is not the most used search engine and
does not provide data on the volume of searches in China [28,29]. In
addition, the data analyzed was related to the internet research and not
to the individuals. Some studies reported the characteristics of Italian
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internet users [30,31], but to our knowledge, there is no study on the
prevalence of internet use among elderly people who were most at risk
of Covid-19 [32]. However, previous studies have demonstrated the
possibility of using search engine data for influenza surveillance [14,
33]. The proposed digital surveillance system may be sufficient. How-
ever, such data could be expanded by including social media, such as
Twitter.

This study shows that tracking searches through Google Trends as a
public focus indicator is an essential tool for decision-makers. Knowl-
edge of patient information seeking behavior can provide health and
health information experts with valuable details used to improve the
patients’ health [34]. Our study can be useful to guide communication
strategies in public health and increase the population’s perception of
risk. Proper risk perception is crucial to effectively address disasters and
new emerging diseases, improving health system response capacity, and
stimulating the adoption of correct behaviors to counteract the spread of
the disease.
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