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Abstract. Background and aim: Social media platforms are common sources of information, even more so dur-
ing the COVID-19 pandemic. YouTube is the second most popular social media platform both in Italy and
globally. Following criticisms regarding quality control during the pandemic, banners that would direct view-
ers to official health information sources were incorporated into Youtube videos related to COVID-19. The
aim of this study is to assess the reliability and information quality of YouTube videos related to COVID-19
vaccination in Italy. Methods: On March 2022, six different search queries were used to retrieve COVID-19
vaccination-related videos, resulting in the identification of 329 videos, and their characteristics were de-
scribed. Two validated instruments, namely HoNCode and DISCERN, were used to assess the reliability
and quality of the videos™ content. Results: Of the total number of videos, 72.0% were from non-medical
or generalist channels. The most represented category was internet media (32.5%) while the less frequent
was educational medical channel (7.0%). Videos from medical channels had higher reliability (p=0.002)
and quality (p<0.001) than not medical channels, despite receiving fewer visualizations (p=0.004), likes
(p=0.018) and comments (p<0.001). Media and news agencies sources consistently delivered lower quality
content. Conclusions: These findings suggest that public health professionals and institutions should con-
sider investing in social media representation to fill the gap with non-medical sources in terms of popular-
ity, to provide reliable and interesting videos, and ultimately deliver health education to the general public.
(www.actabiomedica.it)
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Introduction

COVID-19 is not the only pandemic to have
spread in recent centuries. In the past, information
reached the population slowly and was limited in its
reach (1). However, in 2020, the internet and social
media transformed the way people communicate,
sometimes promoting the dangerous spread of false
information (2). The emergence of the COVID-19
pandemic has given rise to a phenomenon known as
the “infodemic,” which is characterized by the rapid

and excessive circulation of information that is often
not properly screened for accuracy, making it difficult
to obtain reliable news (3). The internet has become
a popular source of health-related information (4,5),
especially among people with chronic diseases (6,7).
Google Trends data demonstrate a significant surge in
searches related to COVID-19 vaccination (8,9) fol-
lowing the launch of vaccination campaigns. Unfortu-
nately, this increase in searches has also led to an influx
of false information on the topic (fake news), making

it difficult for people to discern the truth (10). This
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poses a threat to public health and undermine efforts
to prevent disease through vaccines because people ex-
posed to social media information are more likely to be
misinformed and have vaccine hesitancy (11).

Social networks and video-sharing websites are
among the main sources of information, including
health-related content. YouTube is the most frequently
visited video-sharing and social media platform and
the second most commonly used source of information
on the internet, after Google, in Italy and around the
world (12,13). YouTube’s significant influence has led
to the implementation of policies that prevent the pub-
lication of false content (14). For COVID-19-related
videos, for example, YouTube has added a banner be-
neath the video linking to the Italian Department of
Health website (15). Similarly, YouTube provides dif-
ferent links for each country that direct users to official
regional sources of information. This policy applies not
only to videos related to the pandemic but to all news
that may misinform users (14).

In recent years, many authors have questioned the
accuracy of YouTube content regarding COVID-19,
particularly concerning its impact on vaccination ad-
herence. Several studies have evaluated the quality and
reliability of these videos using different tools (16).
The most frequently used are DISCERN, which as-
sesses the quality of consumer health information vid-
eos (17), and the Health on the Net Foundation Code
of Conduct (HonCode) (18), which assesses their reli-
ability. These studies have reported conflicting results
regarding the accuracy of the content. Some studies
found that the videos were of good quality and reli-
ability, indicating that the platform could be a useful
source of public health information (19-21), while
others reported contradictory results (10,22).

The aim of this study is to assess the quality and
the reliability of COVID-19 vaccination-related vid-
eos that have been published on the Italian version of
YouTube, approximately one year after the introduc-
tion of a mass immunization program. This evaluation
is particularly important given the surge in availability
of vaccine-related content on social media in Italy, and
the potential impact of such content on public health
outcomes.

Methods
Search protocol

On the 3rd of March of 2022, six keyword combi-
nations regarding the SARS-CoV-2 vaccination were
enteredintothe YouTubesearchplatformusingacleared-
cache web browser. In detail, these search queries were
“Covidvaccine”,“Covid vaccination”, “Coronavirus vac-

” «

cine”,

» o«

Coronavirus vaccination”, “Sars Cov 2 vaccine”
and “Sars Cov 2 vaccination” (in Italian: “Vaccino
Covid”, “Vaccinazione Covid”, “Vaccino Coronavirus”,
“Vaccinazione Coronavirus”, “Vaccino Sars Cov 2” and
“Vaccinazione Sars Cov 2”). For each search query, we
considered the first 100 elements in the result list,
which were sorted by “relevance” based on the You-
Tube algorithm. No filters were applied, except for the
criterion that the content was in Italian language/ori-
gin, which however did not lead to any exclusions.

In the first screening of the results based on their
URLs, a total of 263 elements were removed from the
initial 600 results due to duplicates. The video analysis
phase was conducted on a refined list of 337 elements.
In this phase, seven additional duplicate videos were
identified as re-uploads of the same content, and one
video clip was excluded from the analysis due to its
unavailability, due to removal by the owner (Figure 1).

For each available video, two reviewers collected
the following information: search queries used to re-
trieve the video, URL, title of the video clip, upload
date, view count, comment count and like count. These
data were merged to create the final database.

The reviewers categorized each video based on the
type of YouTube channel it came from. Six main cat-
egories were identified: educational channels produced
by medical professionals, educational channels pro-
duced by non-medical individuals (e.g., science educa-
tion or explanatory media), independent non-medical
users (e.g., users with no obvious affiliations), internet
media (e.g., newsmagazine shows or talk shows), news
agencies (e.g., clips uploaded from network news),
and non-profit or medical organizations (e.g., hospi-
tals, government organizations, or universities). Each
category was then classified as either medical (edu-
cational medical channel and medical organizations)
or non-medical (educational non-medical channels,
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Figure 1. Flowchart revealing the selection of YouTube videos

independent non-medical users, internet media, news
agencies and non-profit organizations). All this infor-
mation was finally recorded in the database.

The reliability and quality assessments

The reliability and quality assessments were car-
ried out for each video using the HoNcode (18) and
the DISCERN (17) instruments, respectively.

The HoNcode consists of 8 binary items, with a
total score ranging from 0 to 8. As reported in Table 1,
the 8 items are as follows: (a) “Authoritative” (a score
of 1 indicates that the medical information provided
in the video was given by qualified professionals, while
a score of 0 indicates that it was not); (b) “Comple-
mentary” (a score of 1 is assigned when the provided
information was meant to complement the relation-
ship between a patient and their physician, rather than
replace it); (c) “Privacy” (a score of 1 is given if the
video content respected the privacy of patients and

guarantees their right to confidentiality); (d) “Attribu-
tion” (a score of 1 indicates that the sources of medical
information or advice was clearly given, where possi-
ble, with links to the data); () “Justifiability” (a score
of 1 indicates that the health information presented
in the video was complete, objective, balanced, and
transparent); (f) “Transparency” (a score of 1 indicates
that the content creator provided contact addresses
for viewers seeking support or more detailed informa-
tion); (g) “Financial disclosure” (a score of 1 indicates
that sources of funding of the content was clearly iden-
tified); (h) “Advertising policy” (a score of 1 indicates
that advertising and other promotional material were
presented to viewers in a manner and context that
facilitate differentiation between it and the original
content). We then classified videos according to two
categories: videos with a HoNcode score of 3 or more
were classified as having satisfactory reliability, while
those with a score lower than 3 were classified as hav-
ing unsatisfactory reliability.
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The DISCERN score consists of a set of 16 ques-
tions, which are listed in Table 2. Each question is
assigned a value ranging from 1 (worst) to 5 (best),
with a possible total range of 16 to 80. The first eight

Table 1. Description of principles of the Health on the Net
Foundation Code of Conduct.

Principle Description

Authoritative Any medical or health advice provided
in this video will only be given by
medically trained and qualified
professionals unless a clear statement
is made that the advice offered is from
a nonmedically qualified individual or

organization.

Complementary | The information provided is designed
to support, not replace, the relationship
that exists between a patient and his/her

existing physician.

The information in the video maintains
the right to confidentiality and respect
of the individual patient featured.

Privacy

Attribution Where appropriate, information
contained in the video will be supported
by clear references to source data and,
where possible, have specific links to

those data.

Justifiability Any claims relating to the benefits or
performance of a specific treatment,
commercial product, or service will be
supported by appropriate, balanced

evidence in the manner outlined in in
attribution principle.

The designers of the video will seek

to provide information in the clearest
possible manner and provide contact
addresses for viewers who seek further
information or support.

Transparency

Financial
disclosure

Support for this video will be clearly
identified, including the identities
of commercial and noncommercial
organizations that have contributed
funding, services, or material for the
video.

Advertising
policy

If advertising is a source of funding,

it will be clearly stated. Advertising
and other promotional material will be
presented to viewers in a manner and
context that facilitate differentiation
between it and the original content.

questions evaluate the technical aspects of the con-
tent’s reliability, such as the clarity of the objectives,
whether the content achieves those objectives, the
relevance of the content, and the clarity regarding the
sources of information used to compile the video. The
remaining eight questions evaluate the overall quality
of the content.

Each video was independently watched and eval-
uated by two authors (AA and MG). Any discrepan-
cies in HoNcode scoring were discussed, and the video
was re-watched if necessary. A third author (LG) was
consulted to resolve any remaining disagreements. For
DISCERN scoring, discrepancies of +/-1 and +/-2 per
item were considered acceptable, but larger discrepan-
cies were discussed and resolved through re-screening
of the video, in order to ensure objective evaluation
while also considering personal opinions.

Table 2. The DISCERN quality criteria for assessing the qual-
ity of content. Each question is assigned a value ranging from
1 (worst) to 5 (best).

. Are the aims clear?

. Does it achieve its aims?

1
2
3. Is it relevant?
4

. Is it clear what sources of information were used to
compile the video?

5. Is it clear when the information used or reported in the
video was produced?

6. Is it balanced and unbiased?

7. Does it provide details of additional sources of support
and information?

8. Does it refer to areas of uncertainty?

9. Does it describe how each treatment works?

10. Does it describe the benefits of each treatment?

11. Does it describe the risks of each treatment?

12. Does it describe what would happen if no treatment is
used?

13. Does it describe how the treatment choices affect overall
quality of life?

14. Is it clear that there may be more than one possible
treatment choice?

15. Does it provide support for shared decision-making?

16. Based on the answers to all of the above questions,
rate the overall quality of the video as a source of
information about treatment choices
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Statistical analysis

The distribution of the HonCode score as binary
(<3: low reliability; >3: high reliability) according to
the channel category was expressed as numbers and
percentages, and differences between groups were
evaluated using the Chi-square test. The distribution
of the DISCERN score was expressed as median and
interquartile range due to its skewed distribution, and
a boxplot was also displayed according to the chan-
nel category. Differences between median values of the
DISCERN score for each channel category were as-
sessed using Dwass-Steel-Critchlow-Fligner (DSCF)
test for multiple comparisons, based on pairwise two-
sample Wilcoxon statistic. Finally, differences be-
tween medical and not medical channels according to
median values of the DISCERN score, likes, visual-
izations, and comments were evaluated using the non-
parametric Wilcoxon test. Percentages and statistical
tests for the comparison between groups were based
on non-missing values. All statistical tests were per-

formed at a significance level of alpha=0.05.

Results

Out of the 329 videos included in the study, the
most represented category was internet media with 107
videos (32.5%), followed by 69 videos (21.0%) belong-
ing to medical organizations, and 40 videos (12.2%) to
news agencies. The less frequent categories (each one
representing less than 10% of the videos) were educa-
tional channels (medical) with 23 videos, independent
channels (not medical) with 28 videos, and educational
channels (not medical) with 30 videos. Overall, most
of the videos (n=237, 72.0%) were from not medical or
generalist channels, while the remaining videos were
from medical ones.

Reliability assessment

Table 3 shows the distribution of the HoNcode
score categorized into two groups (<3 and 23) for each
channel category, for the total of 329 videos. Overall,
185 videos (56.2%) scored a HoNcode value below 3,
while 144 videos (43.8%) scored 3 or greater. Notably,

Table 3. Distribution of HoNcode score (<3 vs 23) by channel category (N=329).

HoNcode score

Total <3 23

N (%) N (%) N (%) p-value*
Overall 329 185 (56.2) 144 (43.8)
Channel category 0.001
Educational channel (medical) 23 (7.0) 12 (6.5) 11 (7.6)
Educational channel (not medical) 30(9.1) 15 (8.1) 15 (10.4)
Independent nonmedical users 28 (8.25) 13 (7.0) 15 (10.4)
Internet media 107 (32.5) 71 (38.4) 36 (25.0)
News Agencies 40 (12.2) 31(16.8) 9 (6.3)
Medical Organizations 69 (21.0) 27 (14.6) 42(29.2)
Non-profit Organizations 32(9.7) 16 (8.7) 16 (11.1)
Medical channel 0.002
No 237 (72.0) 146 (78.9) 91 (63.2)
Yes 92 (28.0) 39 (21.1) 53 (36.8)

*P-value for the Chi-square test.
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medical channels more frequently scored HoNcode
values of 3 or more as compared to the not medical

ones (p=0.002).
Quality assessment

Table 4 shows the median and interquartile range
of the DISCERN score for each channel category,
along with the results of the multiple comparison
analysis. The corresponding boxplots are displayed in
Figure 2. The educational channel (medical) category
had the highest median score (46.0), followed by med-
ical organizations (43.5) and educational channel (not
medical) (41.3); In contrast, news agencies (24.3) and
internet media (26.5) had the lowest quality score.

Videos from internet media had a significantly
lower median DISCERN score than videos from
most other categories (p<0.001 vs. educational channel
(medical); p<0.001 vs. educational channel (not medi-
cal); p<0.001 vs. medical organizations; p=0.045 vs.
non-profit organizations). Similarly, news agency vid-
eos had a significantly lower median DISCERN score
compared to medical organizations videos (p<0.001)
and educational channels, both medical (»<0.001) and
not medical (p=0.002).

Table 5 shows a comparison between medical
and not medical channels in terms of median values

of the DISCERN score, as well as number of likes,

visualizations and comments. The median quality score
of medical channels was significantly higher as com-
pared to not medical ones (44.3 vs. 31.0, respectively,
<0.001). However, videos from medical channels re-
ceived fewer likes than those from not medical ones
(median 41 vs. 69.5, respectively, p=0.018), fewer visu-
alizations (3,348 vs. 8,368, p=0.004), and fewer com-
ments (7 vs. 102, p=0.001).

Discussion

To the best of our knowledge, this is the first
study in Italy to investigate the reliability and qual-
ity of videos related to COVID-19 vaccination after
the implementation of the mass vaccination program.
Based on the findings of the study, YouTube content
on COVID-19 vaccination was highly diverse, en-
compassing both simple videos for general audiences
and educational content intended for healthcare pro-
fessionals. Interestingly, the most popular videos did
not necessarily demonstrate the highest reliability and
quality, highlighting the importance of critically evalu-
ating online health information.

Previous studies conducted on English language
videos have shown that information from reputable
sources, such as healthcare workers, may be perceived
as less favorable by the public (16). In our analysis, the

Table 4. Median values and interquartile range (IQR) of the DISCERN score by channel category and results of multiple compar-

isons analysis.

DISCERN score B | C | D | E | F | G
Channel category N=329 | Median (IQR) P-value®
Educational channel (medical) A 23 46.0 (39.5-59.0) 0.291 | 0.108 | <0.001 | <0.001 0.625 | 0.076
Educational channel (not B 30 41.3 (38.0-47.0) 0.789 | <0.001 0.002 0.940 | 0.937
medical)
Independent nonmedical users C 28 35.5 (25.0-47.0) 0.093 0.070 0.415 | 1.000
Internet media D 107 26.5 (20.5-36.5) 0.967 | <0.001 | 0.045
News Agencies E 40 24.3 (18.5-36.8) <0.001 | 0.057
Medical Organizations F 69 43.5 (35.5-51.0) 0.457
Non-profit Organizations G 32 34.3 (24.8-49.8)

*P-values for the Dwass-Steel-Critchlow-Fligner (DSCF) test for multiple comparisons analysis of the differences between the median values of the
DISCERN score (based on pairwise two-sample Wilcoxon statistic); p<0.05 values are considered as statistically different and are highlighted in bold.
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Figure 2. Box-plot displaying the distribution of the DISCERN score according to the channel’s category.

Table 5. Comparison between median values of the DISCERN score, number of likes, visualizations, and comments, among medical

and not medical channels.

Medical Not medical
N=92 N=237
N Median (IQR) Median (IQR) p-value*
DISCERN score 329 44.3 (37-52) 31.0 (21.5-40.5) <0.001
Likes 297 41 (9-99) 69.5 (13.0-432.5) 0.018
Visualizations 329 3,348 (1,063-16,048) 8,368 (1,678-56,126) 0.004
Comments 277 7 (0-42.5) 102 (6-612) <0.001

IQR: interquartile range.
*P-value for the non-parametric Wilcoxon test.

source category of the YouTube channel was found to
be an important determinant. The three major upload-
ing sources were internet media, news agencies and
medical organizations. However, videos uploaded by

internet media and news agencies often received lower
scores in terms of expected quality and reliability. On
the other hand, contents validated and presented by
medical professionals (such as educational channel or
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medical organizations channel) scored higher in qual-
ity and reliability. However, it is noteworthy that med-
ical channels received fewer likes, visualizations, and
comments compared to non-medical channels.

One possible criticism of healthcare professionals
who use YouTube to promote health literacy is their
use of technical language, which may make their vid-
eos less appealing to the general population. This is
particularly relevant, given the importance of public
health information during the pandemic.

There is no doubt that YouTube has become a cru-
cial platform for sharing COVID-19-related informa-
tion in recent years, and it is widely recognized as a
source of health information on various topics, includ-
ing emerging infectious diseases. As other authors have
noted, effective communication about public health is-
sues, particularly vaccination, is critical (23). Therefore,
it is recommended that public health professionals and
health institutions should consider investing in this so-
cial media platform, and possibly co-operate with rep-
utable social media influencers or popular channel to
promote health campaigns and improve health literacy
(24-26). In addition, given the recent legislative his-
tory surrounding mandatory vaccination and related
debates in Italy, the issue of vaccination hesitancy is of
strategic importance (27-31).

Our analysis revealed a limited presence of mis-
information or negative information on COVID-19
vaccines, which can be attributed to the YouTube
COVID-19 medical misinformation policy (14) that
prohibits the dissemination of false content since April
2020, despite the absence of actions against inaccurate
information.

Our study has three important public health im-
plications that remain to be explored. Firstly, it raises
questions about the actual impact of misinformation on
vaccination, despite the measures taken by YouTube to
limit its spread. Secondly, it highlights the potential in-
fluence of high-quality and reliable information on vacci-
nation intentions. Finally, it underscores the strategic role
of social media in combating vaccine hesitancy, which
should be further investigated through additional studies.

This study has both strengths and limitations. One
limitation is that the tools used to evaluate the quality
and reliability of the videos were originally designed
for written content and may not be fully applicable to

video clips. This is especially noticeable in the reliabil-
ity assessment using the HoNcode instrument, where
some items are rarely met by YouTube webpages.
However, given the lack of specific evaluation tools for
videos, it is important to adapt scoring instruments to
adequately assess the quality, reliability, and accuracy
across a variety of media channels.

In addition, a possible selection bias could result
from the sample construction methodology: in fact,
we combined the results of six searches by evaluating
the first 100 videos presented in order of relevance
according to the YouTube algorithm. Therefore, it is
possible that some less popular videos were excluded
from our analysis. Furthermore, since we only captured
a snapshot of a specific moment, and considering the
constantly changing and expanding nature of You-
Tube’s content and its dynamic structure, our findings
may not fully reflect the current state of COVID-19
vaccine-related contents on the platform.

Despite these limitations, our study employed
two validated scoring systems and two independent
reviewers, rendering the results comparable to those
of other similar studies conducted in other European
countries.

Conclusions

In the digital era we live in, YouTube has imple-
mented policies to combat misinformation related to
COVID-19 vaccination. However, our study reveals
that there is a significant variation in the quality and re-
liability of the videos available on the platform. View-
ers should handle with caution the content produced
by non-medical users, particularly those belonging
to internet media and news agencies, as their quality
may not be suitable for such an important topic. In
addition, public health professionals and institutions
should seize the opportunity to use social media plat-
forms such as YouTube to promote accurate and reli-
able information about vaccination.

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g., consultancies, stock ownership, eq-
uity interest, patent/licensing arrangement etc.) that might pose a
conflict of interest in connection with the submitted article.



Acta Biomed 2023; Vol. 94, Supplement 3: ¢2023163

Contribution of Authors: The authors provided substantial contri-
butions to the conception and design of the study, acquisition of the
data, or analysis and interpretation of the data; 2) drafted the article
or revised it critically for important intellectual content; and 3) gave

the final approval of the version to be published.

Ethic Committee: not applicable

References

1. Merchant RM, Lurie N. Social Media and Emergency Pre-
paredness in Response to Novel Coronavirus. JAMA. 2020;
323(20):2011-2012. doi:10.1001/jama.2020.4469.

2.Islam MS, Sarkar T, Khan SH, et al. COVID-19-Related
Infodemic and Its Impact on Public Health: A Global Social
Media Analysis. Am J Trop Med Hyg. 2020; 103(4):1621-
1629. doi:10.4269/ajtmh.20-0812.

3. World Health Organization (WHO). Novel Coronavirus
(2019-nCoV): situation report, 13. World Health Organi-
zation. Geneva. 2020.

4. Atkinson NL, Saperstein SL, Pleis J. Using the internet for
health-related activities: findings from a national probabil-
ity sample. ] Med Internet Res. 2009; 11(1):e4. doi:10.2196
/jmir.1035.

5. Rutten L], Squiers L, Hesse B. Cancer-related information
seeking: hints from the 2003 Health Information National
Trends Survey (HINTS). J Health Commun. 2006 11
Suppl :147-156. doi:10.1080/10810730600637574.

6. Fahy E, Hardikar R, Fox A, Mackay S. Quality of patient
health information on the Internet: reviewing a complex
and evolving landscape. Australas Med J. 2014; 7(1):24-28.
doi:10.4066/AM]J.2014.1900.

7. Stellefson ML, Shuster JJ, Chaney BH, et al. Web-based
Health Information Seeking and eHealth Literacy among
Patients Living with Chronic Obstructive Pulmonary Dis-
ease (COPD). Health Commun. 2018; 33(12):1410-1424.
doi:10.1080/10410236.2017.1353868.

8. Google Trends. 2023. https://trends.google.com/trends
/explorerdate=all&q=covid-19%20vaccine. (Accessed 15
February 2023).

9. Maugeri A, Barchitta M, Agodi A. Using Google Trends
to Predict COVID-19 Vaccinations and Monitor Search
Behaviours about Vaccines: A Retrospective Analysis of
Ttalian Data. Vaccines (Basel). 2022; 10(1). doi:10.3390
/vaccines10010119.

10. Chan C, Sounderajah V, Daniels E, et al. The Reliabil-
ity and Quality of YouTube Videos as a Source of Public
Health Information Regarding COVID-19 Vaccination:
Cross-sectional Study. JMIR Public Health Surveill. 2021;
7(7):€29942. doi:10.2196/29942.

11. Ngai CSB, Singh RG, Yao L. Impact of COVID-19 Vac-
cine Misinformation on Social Media Virality: Content

Analysis of Message Themes and Writing Strategies. ] Med
Internet Res. 2022; 24(7):e37806. doi:10.2196/37806.

12. Alexa. The Top 500 sites on the web. https://www.alexa.
com/topsites. (Accessed 15 February 2023).

13. Alexa. Top Sites in Italy. https://www.alexa.com/topsites
/countries/IT. (Accessed 15 February 2023).

14. Youtube. How does Youtube address misinformation? https://
support.google.com/youtube/answer/9891785?hl=it&ref_
topic=9282436. (Accessed 15 February 2023).

15. Ministero  della  Salute. Vaccini anti  Covid-19.
Domande e Risposte. https://www.salute.gov.it/portale
/nuovocoronavirus/dettaglioFagNuovoCoronavirus
jspPlingua=italiano&id=255. (Accessed 15 February 2023).

16. Li HOY, Bailey A, Huynh D, Chan J. YouTube as a source
of information on COVID-19: A pandemic of misin-
formation> BMJ Global Health. 2020;5(5). doi:10.1136
/bmigh-2020-002604.

17. Charnock D, Shepperd S, Needham G, Gann R. DIS-
CERN: an instrument for judging the quality of writ-
ten consumer health information on treatment choices.
J Epidemiol Community Health. 1999; 53(2):105-111.
doi:10.1136/jech.53.2.105.

18. Boyer C, Selby M, Scherrer JR, Appel RD. The Health On
the Net Code of Conduct for medical and health Web-
sites. Comput Biol Med. 1998; 28(5):603-610. doi:10.1016
/s0010-4825(98)00037-7.

19.Basch CH, Hillyer GC, Meleo-Erwin ZC, Jaime C,
Mohlman ], Basch CE. Preventive Behaviors Conveyed
on YouTube to Mitigate Transmission of COVID-19:
Cross-Sectional Study. JMIR Public Health Surveill. 2020;
6(2):¢18807. d0i:10.2196/18807.

20. D’Souza RS, D’Souza S, Strand N, Anderson A, Vogt MNP,
Olatoye O. YouTube as a source of medical information on
the novel coronavirus 2019 disease (COVID-19) pandemic.
Glob Public Health. 2020; 15(7):935-942. doi:10.1080/174
41692.2020.1761426.

21. Marchal N, Au H, Howard PN. Coronavirus News and
Information on YouTube: A Content Analysis of Popular
Search Terms. COVID-19 Series COMPROP Data Memo
2020.3. Oxford, UK. 2020.

22. Briones R, Nan X, Madden K, Waks L. When vaccines go
viral: an analysis of HPV vaccine coverage on YouTube.
Health Commun. 2012;27(5):478-485. d0i:10.1080/10410
236.2011.610258.

23. Gori D, Durazzi F, Montalti M, et al. Mis-tweeting com-
munication: a Vaccine Hesitancy analysis among twit-
ter users in Italy. Acta Biomed. 2021; 92(S6):¢2021416.
doi:10.23750/abm.v92iS6.12251.

24.Shi CF, So MC, Stelmach S, Earn A, Earn DJD, Dush-
off J. From science to politics: COVID-19 information fa-
tigue on YouTube. BMC Public Health. 2022; 22(1):816.
doi:10.1186/512889-022-13151-7.

25. Lahouati M, De Coucy A, Sarlangue J, Cazanave C. Spread of
vaccine hesitancy in France: What about YouTube? Vaccine.
2020; 38(36):5779-5782. doi:10.1016/j.vaccine.2020.07.002.



10

Acta Biomed 2023; Vol. 94, Supplement 3: ¢2023163

26. Gianfredi V, Balzarini F, Gola M, et al. Leadership in Public
Health: Opportunities for Young Generations Within Sci-
entific Associations and the Experience of the “Academy of
Young Leaders”. Front. Public Health. 2019;7. doi:10.3389
/fpubh.2019.00378.

27. Gentile L, Cuda A, Dallagiacoma G, et al. Opinion, knowl-
edge and attitude of public health residents towards the new
mandatory vaccination law in Italy. J. Public Health. 2021;
29(3):659-669. doi:10.1007/s10389-019-01171-4.

28. Ministry of Health. Legge 31 luglio 2017, n. 119: «Dispo-
sizioni urgenti in materia di prevenzione vaccinale, di malat-
tie infettive e di controversie relative alla somministrazione
di farmaci.» Gazzetta Ufficiale Serie Generale 182. 2017.

29. Odone A, Dallagiacoma G, Frascella B, Signorelli C, Leask
J. Current understandings of the impact of mandatory
vaccination laws in Europe. Expert Rev Vaccines. 2021;
20(5):559-575. doi:10.1080/14760584.2021.1912603.

30. Sabbatucci M, Odone A, Signorelli C, et al. Childhood
Immunisation Coverage during the COVID-19 Epi-
demic in Italy. Vaccines (Basel). 2022; 10(1). doi:10.3390/
vaccines10010120.

31. Decreto-Legge 1 Aprile 2021, n. 44. Misure urgenti per il
contenimento dell’epidemia da COVID-19, in materia di
vaccinazioni anti SARS-CoV-2, di giustizia e di concorsi
pubblici. (21G00056) (GU Serie Generale n.79 del 01-
04-2021). Available https://www.gazzettaufliciale.it/eli
/id/2021/04/01/21G00056/sg. (accessed 15 February 2023).

Correspondence:

Received: 7 March 2023

Accepted: 15 April 2023

Leandro Gentile, MD

Department of Public Health, Experimental and Forensic
Medicine, University of Pavia

Via Forlanini, 2 - Pavia, 27100 Italy

E-mail: leandro.gentile@unipv.it

ORCID: 0000-0003-2375-7287



