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Abstract 

Background  Web discussions on health issues are becoming very relevant in the general public. In this context, 
little information is available regarding cardiovascular diseases, which remain the first cause of morbidity, disability 
and mortality worldwide. The central objective of the study was to conduct a Web listening analysis on discussions 
about cardiovascular diseases in Italy, comparing the data relative to the 2-year pre-COVID-19 pandemic period 
with those collected during the COVID-19 pandemic lockdown (March-July 2020), with quantification of conversa-
tions on cardiovascular disease and Web-based discussions and specific evaluation of COVID-19 lockdown impact.

Methods  A retrospective Web listening analysis using publicly available data was conducted, using validated meth-
ods that allow to estimate cardiovascular disease awareness. Digital sources were identified to retrieve data (Italian 
language), relevant to cardiovascular disease topics. Data were analysed by Google Trends methodology and the Digi-
tal Intelligence Platform Brandwatch. Natural Language Processing algorithms enabled comparative analysis, topic 
detection, classification, leading to a 279,790-item dataset.

Results  News channels and Twitter were the most important platforms feeding cardiovascular disease information. 
Facebook was mostly relevant for information sharing. In the pre-COVID-19 period, cardiovascular disease ranked 5th 
among main health issues (vaccines, tumors, influenza, diabetes) on the Web, and the most discussed cardiovascular 
disease themes were symptoms/diagnosis (34%), treatments (20%), disease causes/triggers (11%), disease informa-
tion (9%), quality of life (8%). Conversations on cardiovascular disease prevention were marginal (5%). The COVID-19 
pandemic lockdown strongly impacted on discussed topics; novel themes emerged: hospitalization, death risk/occur-
rence, greater cardiovascular disease risk. Discussions on cardiovascular disease prevention remained marginal (4%). 
COVID-19 pandemic increased fear of severe COVID-19 among patients with cardiovascular disease and worsened 
quality of relationship/contact with physicians.

Conclusions  A limited awareness of cardiovascular disease and their prevention was observed before and dur-
ing the COVID-19 pandemic. Patients/caregivers need more information and contact with physicians, as it emerged 
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during COVID-19 pandemic. It is urgent to promote novel prevention strategies and to engage people leveraging 
digital channels and social media.

Keywords  Social media listening, Web discussion, Cardiovascular disease, COVID-19, Patient insight, Prevention

Graphical Abstract

Background
Cardiovascular diseases (CVD) account for half deaths 
related to noncommunicable disease (NCD) globally [1]. 
Prior to the COVID-19 pandemic, [2] CVD were the lead-
ing cause of death in almost every world region [1]. Many 
risk factors promoting CVD are preventable, including 
behavioral factors (tobacco and alcohol abuse, unhealthy 
diets, physical inactivity, etc.), and modifiable clinical fac-
tors (arterial hypertension, obesity, dyslipidemia, type 
2 diabetes mellitus and others) [2]. Therefore, increas-
ing the awareness about these issues among citizens is 
pivotal for any effective primary and secondary preven-
tion of cardiometabolic diseases [3, 4]. However, current 
awareness and empowerment level about different CVDs 
is rather low worldwide, specifically concerning stroke, 
heart attack [5–9] and hypertension [10, 11]. Since the 

beginning of the COVID-19 pandemic, the global atten-
tion on disease burden has largely been focused on com-
municable diseases rather than CVD and other NCDs 
[12–14], with relevant redirection of most resources to 
deal with the COVID-19 emergency [15–18]. CVDs in 
any case play an important role in the development of 
severe COVID-19 and related mortality [19, 20]. Moreo-
ver, some impact on CVD risk could also be associated 
to a larger diffusion of unhealthy habits due to lockdown 
implementation [21, 22]. It is then important to assess 
how the COVID-19 pandemic affected social communi-
cation and perception towards the different health issues 
by the general population, possibly in comparison with 
the pre-COVID-19 situation [11]. To implement locally 
effective strategies, it is relevant to accurately profile 
their actual extent on a regional basis, and leverage the 
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current communication channels, with reference to the 
Web as source of information. The data obtained are use-
ful for planning specific actions by stakeholders involved 
in the management of individual and social health. Web 
(social media) listening is the process of identifying and 
assessing what is being said and discussed about a cer-
tain topic on the Internet. It is a social approach useful 
for understanding Internet-based discussions among the 
general public and health care professionals (HCPs) on 
CVD awareness and public knowledge on prevention and 
treatment. The recently-developed analysis of the discus-
sions on the Internet and social networks is an innovative 
health-information-gathering technique [23], providing 
unique insights into what citizens/patients actually know 
and think about diseases and treatments. The informa-
tion and opinions shared on the Internet can be consid-
ered direct, genuine, and unprompted, offering access to 
patients’ conversations and can influence patient behav-
iors [24–27]. Within Italy, the country that has been 
the target of the present study, Internet use showed an 
important growth in the last years. In 2020, 83.7% (50 
mln) of the population used the Internet [28]. Seven out 
of 10 Italians look for information on health from dif-
ferent sources, like general practitioners (73%), pharma-
cists (57%), and Internet (57%), which thus represents a 
substantial source of health information [29]. Given the 
increase in the use of the Internet and social networks 
to collect information on health, combined with the 
dramatic impact of the COVID-19 pandemic on health 
systems and individuals, the central objective of the cur-
rent study was to implement a Web Listening analysis on 
CVDs discussions in Italy, comparing the pre-COVID-19 
pandemic period (February 2018 – February 2020) with 
the first COVID-19 pandemic timeframe (March-July 
2020), characterized by a dramatic infection spread and a 
lockdown. Specific research questions included: i) quanti-
fication of searches and conversations on CVDs; ii) anal-
ysis of the Web-based discussions on CVDs before and 
during the COVID-19 pandemic in Italy; iii) comparison 
of the topics discussed before and during the COVID-19 
pandemic and assessment of the impact of the pandemic 
on individuals’ perceptions of CVDs.

Methods
Study design
We conducted a retrospective Web listening analysis 
using data available in the public domain. A compre-
hensive Web listening analysis process was developed 
to identify and categorize publicly available Web and 
social media conversations during the first timeframe 
(lockdown and re-opening) of the COVID-19 pandemic 
in Italy (March 2020 – July 2020), in comparison to the 
two previous years before the pandemic (February 2018 

– February 2020). This type of search is not allowing easy 
reference to the geographical distribution of the conver-
sations, due to the intrinsic properties of the Web. Taking 
this into consideration, the search was restricted to the 
Italian language to possibly focus the collected informa-
tion relative to a clearly defined geographical area, that is 
Italy, a rather large country.

From the ethical standpoint, the data from the public 
domain were collected and analyzed taking care of the 
main issues of information ethics, such as privacy and 
anonymization, accuracy, property and accessibility. This 
research was conducted according to the 2021 EPHMRA 
Code of Conduct v. 2.11.21.

Methodological approaches
The data were collected and analyzed by a multidiscipli-
nary team of life science-qualified analysts (I.C., M.B.), 
social media experts (M.F., I.G.), and physicians (P.M.). 
Digital sources were identified to retrieve data in the Ital-
ian language, relevant to the selected CVD topics (stroke, 
heart attack, heart failure). Related to them, a robust key-
word taxonomy was created to identify lexical entities in 
conversations related to the research objectives, includ-
ing words, phrases, and hashtags. A preliminary analysis 
of the data indexed by prominent search engines, such 
as Google, was performed, through the Google Trends 
methodology, to compare the search frequency on the 
Web search engines of CVD-related keywords such as 
“ictus” (Italian word for stroke), “infarto” (heart attack), 
“scompenso cardiaco” (heart failure) with other common 
diseases/conditions: “tumore” (tumor/cancer), “diabete” 
(diabetes), “vaccini” (vaccines). Afterward, a systematic 
process of data collection provided by the Brandwatch 
software was applied, which is an automated tool that is 
compliant with data privacy regulations and is compli-
ant with policies of the utilized sources, Websites and 
social networks. Indeed, data sources considered for 
user-generated content were mainly online news-chan-
nels, Twitter, Facebook, blogs, and online forums. Only 
publicly available information on these digital platforms 
were accessed and used for research and no password-
restricted information was retrieved. All patient-iden-
tifiable information available on social media were 
de-identified at source and were not considered for anal-
ysis in the current study.

The automated data identification was completed 
using Digital Intelligence Platform Brandwatch. Natural 
Language Processing (NLP) algorithms systems enabled 
comparative analysis, topic detection and classification. 
After that, a manual check was conducted to assess the 
appropriateness of the data. Data from forums and blogs 
were then manually analyzed to identify characteristics of 
the discussant and assess the themes of conversations in 
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more depth. Conversation topics by different stakehold-
ers (including patients, caregivers, and health care pro-
fessionals) were identified and analyzed by a qualitative 
study, using a deep dive analysis carried out by a multi-
disciplinary team. Information related to user demo-
graphics, such as age, sex, and geographic location of 
social media users, were recorded when explicitly speci-
fied by online users.

The term “Social Media Conversations” is used to iden-
tify the entire volume of data. “Mentions” refers to any 
type of data from any type of source – for example, news 
articles, tweets, comments, etc.), and the term “Discus-
sions” refers to specific interactions between patients, 
caregivers or HCPs in forums and blogs, which have been 
used for the analysis of topics of conversation.

Based on the keywords, a set of 279,790 data linked 
to CVDs keywords has been collected during the entire 
period February 2018-July 2020 and quantitatively ana-
lyzed. The majority (n = 220,057; 78.7%) were in the pre-
COVID-19 period and the remaining 59,733 belonged 
to the COVID-19 timeframe (n = 37,447; 62.7% in the 
lockdown phase, and n = 22,286; 37.3% in the re-opening 
phase) (Table 1). Afterwards, the qualitative analysis has 
been manually performed by the team of experts on a 
selected set of 758 conversations (360 conversation from 
pre-COVID; 398 conversations from COVID period), 
using the above-mentioned keyword taxonomy (Table 1).

Results
Search of health‑related words on Google via Google 
trends
According to Web analysis by Google Trends methodol-
ogy, we observed that, over the whole timeframe of the 
analysis (February 2018- July 2020), “Tumore” (cancer) 
was the most searched word on Google within the set of 
diseases taken into consideration (vaccines, influenza, 
diabetes, stroke, heart failure, heart attack). However, 
during the COVID-19 pandemic timeframe, “Influenza” 

and “Vaccino” (vaccine) were the most searched words 
(Fig. 1A and B).

Within the set of CVD-related words, “Infarto” (heart 
attack), followed by “Ictus” (stroke), was the most 
searched disease term on Google. During the first week 
of the lockdown in Italy (beginning on March 9, 2020) 
and the following weeks, the trend registered a strong 
decline of all searches about CVD-related words on 
Google (Fig. 2). The graph shows the dynamics of words 
searched on Google, which, as expected, increased due to 
relevant social events or death linked to popular people 
(i.e. fatal heart attack in a famous football player).

Analysis of volume and source of conversations related 
to CVD topics
Similar to Google searches, during the period Febru-
ary 2018-February 2020, Web mentions associated to 
health topics were also primarily focused on vaccines and 
tumors, and discussions on CVDs ranked only at the 5th 
place (Fig.  3A). The volume of mentions on CVDs was 
comparable with that about diabetes.

During the pre-COVID timeframe, mentions within 
the CVD area were mainly focused on stroke (40%), fol-
lowed by heart attack (30%) and heart failure (30%) 
(Fig.  4B). During the COVID-19 pandemic timeframe, 
mentions on heart attacks markedly increased (47.9%), 
which is + 59% compared to the previous period (Fig. 3C).

Analysis of the information sources
News channels and Twitter were found to be the most 
important platforms feeding information about CVDs, 
followed by blogs and forums before and after COVID-
19 period, with some differences between diseases: blogs 
appeared as more relevant for heart attack compared to 
other diseases (Fig. 4A/B). Facebook is the main channel 
for sharing information (63%) (Fig. 4C).

Table 1  Data analysis flow

The table shows the analysis process of data set in the 2 timeframes: Pre-COVID-19 (February 2018-February 2020) and COVID-19 (March 2020-July 2020)

KPI key performance indicator

Pre COVID-19 (February 
2018—February 2020)

COVID-19 (March 
2020—July 2020)

Notes

Extracted data 234,886 59,733 Data were extracted from the Web through the Brandwatch software, using 
the keywords selected in the preliminary phase

Autocat-
egorized data 
for quantitative 
analysis

220,057 59,733 Data set used for the quantitative KPIs (volume of conversations, sources, reporters, 
geographic)

Selected data 
for qualitative 
analysis

360 398 Conversations extracted from the interactive sources (forums, blogs) used 
for the qualitative analysis of topics of conversations
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Analysis of reporter identity
We were able to identify the characteristics of the dis-
cussants regarding 758 conversations, as shown in 
Table  2. The identification of sex was possible only in a 
minor part of the study sample (Table  2). Across CVDs 
(Heart Attack, Heart Failure, Stroke) patients and car-
egivers were the most represented discussants. HCPs 
and patient associations increased their role during 
the COVID-19 period, especially answering to patient 
requests. Regarding heart attack conversations, the most 
represented discussants were mainly patients before the 
COVID-19 pandemic and again patients together with 
physicians during the COVID-19 period. Concerning 
heart failure conversations, the most represented discus-
sants were mainly patients before the COVID-19 pan-
demic and patient associations and physicians during 
the COVID-19 period. More than half of the reporters 
in the pre-pandemic period who engaged in discussions 
about stroke were caregivers, whereas in the COVID-19 
period they were both patients and caregivers. Health 
care professionals accounted for approximately a quarter 
(17.8–29.8%) of reporting for heart attacks and heart fail-
ure, but fewer health care professionals discussed stroke 

online (2.8% in the pre-pandemic period and 13.1% dur-
ing COVID-19 pandemic). Overall, across the consid-
ered CVDs, health care professionals mostly contributed 
to the Web discussions mainly during the pandemic 
(Table 2).

Analysis of cardiovascular topics of conversations
The qualitative analysis of the conversations during the 
pre-COVID-19 period (Fig.  5A) shows that the main 
topics discussed about CVDs concerned symptoms and 
diagnosis (34%: respiratory problems and coughing as 
possible symptoms of heart failure, and chest pain and 
dizziness as symptoms of heart attack; dysphagia and 
tremor; electrocardiogram (ECG) for the diagnosis of 
heart attack and heart failure), treatments (20%: includ-
ing discussions on stents and heart failure medications 
and on different types of drug therapy), causes and 
triggers of disease (11%: hypertension as trigger fac-
tor among patients with heart failure, heart attack and 
stroke; smoking as one of the main triggers for heart 
attacks and strokes; work stress as an important cause 
of arrhythmia, stroke and heart attack), disease infor-
mation (9%) and quality of life (8%). Conversations 

Fig. 1  Google trends searches on 6 diseases in Italy. Panel A volume of searches on 6 diseases over the period February 2018- July 2020: “Vaccino” 
(vaccine), “Tumore” (cancer), “Influenza”, “Diabete” (diabetes), “Ictus” (stroke), “Scompenso Cardiaco” (heart failure), “Infarto” (heart attack). The Y axis 
shows the volume of searches for each topic considered. Google Trends normalizes search data to make comparisons between terms easier. 
Search results are normalized to the time and location of a query by the following process: each data point is divided by the total searches 
of the geography and time range, to compare relative popularity. Otherwise, places with the most search volume would always be ranked highest. 
The resulting numbers are then scaled on a range from 0 to 100, based on a topic’s proportion to all searches on all topics. The X axis shows 
the trend of searches over time. Panel B comparison of searches (average) during the period February 2018-July 2020 of the 6 diseases: “Vaccino” 
(vaccine), “Tumore” (cancer), “Influenza”, “Diabete” (diabetes), “Ictus” (stroke), “Scompenso Cardiaco” (heart failure), “Infarto” (heart attack)
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on CVD prevention and lifestyle change (i.e., correct 
nutrition and regular exercise programs) were mar-
ginal, scoring only 5% of the conversations. Conversa-
tion analysis shows significant differences across the 
different CVDs: discussions on quality of life, causes/
triggers of disease, patient stories and death risk are 
more related to stroke; diagnosis and treatment more 
related to heart attack and heart failure, while clinical 
trials are more related to heart failure (Fig. 5A). Some 
practical examples of these conversations are collected 
in Table 1S.

During the COVID-19 pandemic, the topics of con-
versations included new themes, such as hospitalization 
and associated concerns (17%), death risk and occur-
rence (15%), CVD risk due to COVID-19 (12%), medi-
cal research and clinical trials (7%), and, to some extent, 
telemedicine (1%, rising to 3% for heart failure) (Fig. 5B). 
Conversely, a lower rate of discussions was relative to 
diagnosis and symptoms, disease causes and triggers, 
information on disease. Prevention of CVDs remained 
a marginal topic of discussion (4%). Discussions on 
fear about death risk occurrence were consistent across 
CVDs, hospitalization concerns were more associated 
to heart attack (22%) and stroke (31%), discussions on 
treatments and medical trials were more linked to heart 
failure (11%) (Fig. 5B). Some practical examples of these 
conversations are collected in Table 2S.

Discussion
In most countries, there is a relevant cultural gap among 
citizens between optimal and current awareness about 
CVD prevention [3, 4, 6–9, 26]. As highlighted above, 
CVDs still represent the first cause of morbidity, mortal-
ity and disability [1]. The present study aimed to explore 
the awareness regarding appropriate CVD prevention 
and its implementation in one’s daily life within the Ital-
ian population. To achieve this goal, we selected the Web 
as the optimal source of information, since it represents 
an ecological space where people freely discuss, ask for 
information and get insights on health issues, as it has 
been clearly established. The qualitative and quantita-
tive methods used in this study allowed us to understand 
health needs and concerns of patients, with the advan-
tage of the absence of any bias due to external/observer 
interference [24–27].

This longitudinal study spanned across over more 
than 2 years, covering the 2 years before the COVID-
19 pandemic and the first phase of the pandemic itself, 
including the lockdown phase, as a paradigmatic chal-
lenging phase, in Italy. This strategy allowed us to com-
pare the health topics linked to CVD discussions during 
the 2 timeframes and to explore the impact of the early 
and most dramatic phase of the COVID-19 pandemic 
on the themes discussed. News channels and Twitter 
were found to be the most important platforms feeding 

Fig. 2  Google trends research on cardiovascular diseases in Italy. Panel A volume of searches in the period February 2018- July 2020 of 3 CVDs 
in focus: “Ictus” (stroke), “Scompenso Cardiaco” (heart failure), “Infarto” (heart attack). Peaks are linked to social events associated to the CVDs (i.e.death 
of famous actors due to hearth attack). The Y axis shows the volume of searches for each topic considered. Google Trends normalizes search data 
to make comparisons between terms easier. Search results are normalized to the time and location of a query by the following process: each data 
point is divided by the total searches of the geography and time range, to compare relative popularity. Otherwise, places with the most search 
volume would always be ranked highest. The resulting numbers are then scaled on a range from 0 to 100, based on a topic’s proportion to all 
searches on all topics. The X axis shows the trend of searches over time. Panel B comparison of searches (average) during the period February 
2018-July 2020 of 3 CVDs in focus: “Ictus” (stroke), “Scompenso Cardiaco” (heart failure), “Infarto” (heart attack)
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information about CVDs, followed by blogs and forums. 
Facebook was instead the most relevant channel of infor-
mation sharing. Before the COVID-19 pandemic, CVD 
ranked 5th among the main health issues discussed on 
the Web, following vaccines, tumors, influenza and dia-
betes, despite being the first cause of death. The 2-year 
timeframe before COVID-19 may represent the bench-
mark of the present study. Within this timeframe, the 
most discussed themes in the CVD field were, in decreas-
ing ranking of relevance, symptoms and diagnosis (34%), 
treatments (20%), causes and triggers of disease (11%), 

information on disease (9%) and quality of life issues 
(8%). Conversations on CVD prevention were marginal, 
scoring only 5% of all conversations.

The abrupt occurrence of the COVID-19 pandemic 
and the related events, such as the lockdown, strongly 
impacted on the topics discussed, leading to the emer-
gence of novel themes linked to this event, including, 
in decreasing ranking of relevance, hospitalization and 
associated concerns (17%), death risk and occurrence 
(15%), and CVD risk due to COVID-19 (12%). Prevention 
of CVDs remained a marginal topic of discussion (4%). 

Fig. 3  A Volume of conversations in the period February 2018-February 2020—Google trends searches on CV diseases:“Vaccini” (vaccines), “Tumori” 
(cancer), “Influenza”, “Diabete” (diabetes), “Malattie CV” (cardiovascular diseases, including stroke, heart failure, heart attack). B Share of conversations 
on stroke, heart attack and heart failure during the period February 2018- February 2020 (pre-COVID-19 period). C Share of conversations on stroke, 
heart attack and heath failure during the period March 2020 – July 2020 (COVID-19 period)
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The COVID-19 pandemic increased also patient fears 
linked to increased risk of severe COVID-19 among CVD 
patients and worsened the quality of relationship and con-
tact with physicians, also due to difficulties to hospital 
access during the pandemic period. Indeed, this was actu-
ally reflected by a significant reduction of hospital admis-
sions for acute myocardial infarction during the pandemic 
across Italy, with a parallel increase in related complica-
tion rates and fatalities [28, 29]. Moreover, a substantial 
increase of HCPs conversations, mainly answering to lay 
public questions, was observed, suggesting that reduced 
physical interactions increased patients and caregivers 
needs of information during the pandemic. Conversations 
about telemedicine occurred as a strategy to maintain 
contact with the physicians during the pandemic.

This study has some limitations, since the analysis of 
Web conversations, although conducted using rigorous 
and validated methodologies, can capture only discus-
sions by the citizens who use the Web for their con-
versations, and not by the whole population, although 
most of the population itself may be even indirectly 
influenced by Web conversations. Moreover, the sex/
gender of Web discussants could not be clearly identi-
fied, thus limiting this type of information, which actu-
ally is particularly relevant [30, 31]. Thus, since 57% 
of Italian population use the Internet to search infor-
mation about health, the Web represents a substantial 
source of health information. A further level of com-
plexity, that cannot be properly addressed in this type 
of studies, is the rapid change over time in the use of 
each social media, also according to sociodemographic 
features. Moreover, due to the intrinsic limitations 

Fig. 4  Share of sources in the pre-COVID-19 period and in the COVID-19 period. Panel A shows the share of Web sources of CVD conversations 
observed during the February-2018-February 2020 period. Panel B shows the share of Web sources of CVD conversations observed 
during the March 2020 – July 2020 period. Panel C Relative weight of Web sources used to share information during the February-2018-February 
2020 period. *p<0.05; **p<0.01 (chi-square test; pre COVID-19 vs. COVID-19)

Table 2  Characteristics of discussants according to 
cardiovascular disease type and timeframe

*P<0.05; **P<0.01 (chi-square test; pre COVID-19 vs. COVID-19)

Pre-
COVID-19

COVID-19

Characteristic n %* n %*

Heart Attack Male 8 8.4 13 13.8

Female 8 8.4 3 3.2

Unidentified 79 83.2 78 83.0

Heart Failure Male 10 6.8 12 6.8

Female 10 6.8 8 4.5

Unidentified 126 86.3 157 88.7

Stroke Male 39 27.3 38 38.4

Female 44 30.8 45 45.5*

Unidentified 60 42.0 16 16.2**

Heart Attack Caregiver 10 10.5 14 14.9

HCPs 23 24.2 28 29.8

Patients 47 49.5 21 22.3**

Groups/Organizations/Others 0 0 0 0

Unidentified 15 15.8 31 33.0**

Heart Failure Caregiver 21 14.4 21 11.9

HCPs 26 17.8 51 28.8**

Patients 35 24.0 30 16.9

Groups/Organizations/Others 8 5.5 75 42.4**

Unidentified 56 38.4 17 9.6**

Stroke Caregiver 79 55.2 9 9.1**

HCPs 4 2.8 13 13.1**

Patients 47 32.9 60 60.6**

Groups/Organizations/Others 0 0 0 0

Unidentified 13 9.1 17 17.2
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associated with the analysis of Web conversations in 
Italy and in the Italian language, the findings of the 
present study cannot be extended to other Countries. 
In any case, similar approaches may be interestingly 
applied to other Countries, for future comparisons. 
This study highlights the value of Web listening through 
validated technologies as a reliable approach to assess 
the awareness of the general public in the health field 
and more specifically in the cardiovascular area. Fur-
thermore, we had the opportunity to explore the qual-
ity and quantities of health-related Web discussions 
before and after a dramatic and unexpected event, the 
initial phase of the COVID-19 pandemic, which may be 
considered as a true divide for many human activities, 
including CVD prevention and management.

Our analysis showed that in Italy there is a limited 
overall attention to CVDs and, in particular, to their pre-
vention. Additionally, patients and caregivers need more 
information and contact with their physicians: this gap 
dramatically emerged during the COVID 19 pandemic. 
What we registered through the conversations on the 
Web is once more not consistent with the important epi-
demiological relevance of such diseases in terms of health 
risks and mortality.

The results of the study highlight the urgency to pro-
mote novel prevention strategies and to engage people 
leveraging digital channels and social media. Interest-
ingly, social networks have also been identified as poten-
tial tools for prevention and promotion of health, 
especially in younger subjects [25]. The occurrence of 

Fig. 5  A Topics discussed during the pre-COVID-19 period: themes of discussions and their frequency during the pre-COVID 19 period 
across cardiovascular diseases. B Topics discussed during the COVID -19 period: themes of discussions during the COVID 19 period 
across cardiovascular diseases
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the COVID-19 pandemic increased patients fears about 
the impact of COVID-19 on CVD, the increasing risk of 
mortality and underline the problem of hospitalization, 
highlighting the difficulty to gain access to hospitals. It is 
then quite clear that policy makers and all relevant stake-
holders in the health area should not just promote a bet-
ter awareness about CVD among citizens and patients, 
but also support actions leading to the implementation 
of citizen/patient empowerment, possibly through digital 
solutions [11], acting on the same platforms from which 
we collected our data. Interestingly, some evidence of the 
effectiveness of education via social networking already 
started to be observed in randomized trials in patients 
with CVD [32]. Such evidence further emphasizes the 
need to develop novel models of patient management—
even remotely (digital tools, telemedicine)—to encour-
age citizen/patient involvement and empowerment and 
to reinforce discussions on lifestyles and prevention. A 
practical and useful action following studies like the pre-
sent one is to implement specific activities, based on the 
collected data and identified needs, operating through 
the same social media and aiming to increase the aware-
ness of people on CVD prevention. Although a gold 
standard is not yet present in this area, one may first 
identify selected population targets according to age or 
other sociodemographic features and then define the best 
social media for that target. Afterwards, specific actions, 
to be defined, may be implemented, and their impact 
might be then measured through the same methods 
applied in this study. Moreover, involving young people 
as coresearchers in the development of specific interven-
tions might be useful for designing a specific social net-
work for health promotion for their range of age.

In addition, future research will extend the observa-
tions of the present study to the subsequent phases of 
the COVID-19 pandemic, taking into account the novel 
players in this field, like vaccines, which acted as impor-
tant modifiers of health discussions in the general pub-
lic, as well as the long-term effects, like the long-COVID 
syndrome.

Conclusions
The analysis of Web discussions by validated meth-
ods showed that the Italian population has a very poor 
awareness about CVD, which ranks only 5th among 
the main health topics despite being the first cause of 
mortality. Information on CVD is mainly obtained 
from News channels and Twitter, while Facebook is 
more relevant for information sharing. The COVID-19 
pandemic lockdown strongly impacted on the type of 
health topics discussed on the Web, without increasing 
awareness on CVD prevention. The observed overall 

limited awareness about CVDs and their prevention 
indicate the need to promote novel prevention strate-
gies and engaging people in a more effective use of digi-
tal channels and social media.
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