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ABSTRACT

Objective Countries have major differences in the
acceptance of face mask use for the prevention of
COVID-19. This work aims at studying the information
online in different countries in terms of information quality
and content.

Design Content analysis.

Method We analysed 450 webpages returned by
searching the string ‘are face masks dangerous’ in Italy,
the UK and the USA using three search engines (Bing,
Duckduckgo and Google) in August 2020. The type of
website and the stance about masks were assessed by
two raters for each language and inter-rater agreement
reported as Cohen’s kappa. The text of the webpages was
collected from the web using WebBootCaT and analysed
using a corpus analysis software to identify issues
mentioned.

Results Most pages were news outlets, and few
(2%—6%) from public health agencies. Webpages with a
negative stance on masks were more frequent in Italian
(28%) than English (19%). Google returned the highest
number of mask-positive pages and Duckduckgo the
lowest. Google also returned the lowest number of pages
mentioning conspiracy theories and Duckduckgo the
highest. Webpages in Italian scored lower than those

in English in transparency (reporting authors, their
credentials and backing the information with references).
When issues about the use of face masks were analysed,
mask effectiveness was the most discussed followed

by hypercapnia (accumulation of carbon dioxide),
contraindication in respiratory disease and hypoxia, with
issues related to their contraindications in mental health
conditions and disability mentioned by very few pages.
Conclusions This study suggests that: (1) public health
agencies should increase their web presence in providing
correct information on face masks; (2) search engines
should improve the information quality criteria in their
ranking; (3) the public should be more informed on issues
related to the use of masks and disabilities, mental health
and stigma arising for those people who cannot wear
masks.

INTRODUCTION

Face masks are widely recommended, along
with hygiene and social distancing, as a
measure to prevent the spread of COVID-19."*

Strengths and limitations of this study

» Three countries (Italy, the USA and the UK) and two
languages analysed.

» Sample size of 450 webpages.

» Single search term.

» Information on social networks not analysed.

However, their social acceptance is often prob-
lematic with people refusing to use them
for several reasons, from health concerns to
different social, political and philosophical
reasons,?'_5 and even some leaning towards
conspiracy theories. A study on the Twit-
terverse has also identified a stigma about
mask-wearing, which can be seen as a mark
for COVID-19.° On the other hand, there are
also contraindications for the use of masks
in some health conditions, from respiratory
disease to poor mental health or hearing
impairment, that are clearly recognised in the
WHO guidance.” Issues related to face mask
availability, particularly in the initial period of
the pandemic, also played a role in the hesi-
tancy about their use,” with health authorities
in some countries initially discouraging the
use of surgical masks by the general public.
Health authorities have often changed
their advice on the use of masks. For
instance, the WHO initially did not recom-
mend their use by the general public on 6
April 2020,” but changed the guidance later
during the pandemic, on 5 June 2020, with
many regional health authorities quickly
conforming to the new guidance. There also
major differences among different countries,
with some governments recommending face
masks, some allowing the use of other types
of face coverings such as scarves (such as in
the UK, where reference is often made to
‘face coverings’ rather than ‘face masks’) and
some regulating their mandatory use differ-
ently in closed spaces, outside, on public
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transports etc.'”* There has also been major differences
in how political leaders in different countries disregarded,
supported or mandated the use of masks.”

Alack of a worldwide agreement, and sometimes a lack
of alignment to the recommendation by the WHO, along
with cultural differences, resulted in marked differences
in face mask adoption. Data from a survey on 8-14 June
carried out by Imperial College London and YouGov
(available at: http://www.coviddatahub.com/) showed
that those stating that they ‘always wore a face mask
outside my home’ were 85% in Italy, 56% in the USA and
19% in the UK. Conversely, in each country, 1% in Italy,
11% in the USA and 53% in the UK responded that they
would not wear a mask.

People often inform themselves about health-related
behaviour on the internet, and there is an abundant
literature on the importance of online health informa-
tion in the phenomenon of vaccine hesitancy and antivax
movements.” '* The COVID-19 pandemic has caused the
development of several conspiracy theories about the
origin of the virus, the public health measures to deal
with it (eg, face masks, lockdown, isolation, track and
tracing apps), as well as the therapeutic strategies against
it.'"!® These are often heavily politicised and polarised, as
shown by studies on what has been called an infodemic'’
that includes websites promoting various supplements to
‘boost immunity’, a topic with an important commercial
interest."”

Although the potential damage that online misinfor-
mation regarding the social acceptance of public health
measures for COVID-19 has not yet been quantified, two
studies have shown that susceptibility to COVID-19-related
misinformation can influence adherence to vaccines and
non-pharmacological interventions,' including face
masks.” The fact that preventative measures are highly
controversial could make the public particularly sensitive
to information obtained online. We, therefore, wondered
whether different behaviours in different countries could
be related to the type of online information on the poten-
tially negative effects of face masks and their association
with conspiracy theories. Using a methodology and a work-
flow previously used to study antivaccine information in
different countries,” ** we analysed the websites returned
by searching the string ‘are face masks dangerous’ in Italy,
the UK and the USA. Because different search engines
in different countries and languages can differ signifi-
cantly in the quality of the information they provide on
health topics,” ** we used three: Bing, Duckduckgo (a
privacy-savvy, no-tracking engine) and Google. In fact, as
we discussed elsewhere,” the algorithm used by Google
was updated in 2019 to improve the quality of webpages
providing financial or health-related information (‘your
money your life’ pages). One of the key criteria to provide
a higher ranking to health-related information is that the
information provided should be aligned with the scientific
consensus. These quality criteria seem not to have been
implemented by other search engines that the public may
use.”” Although Google is the most widely used search

engine with a market share of over 90% according to
Statcounter.com, its use might have provided a sample of
webpages missing those with a particular low quality and
that users could find either using other search engines or
finding them on social networks.

We analysed the first 50 webpages, each of them
returned in the different localisations in English and
Italian. Their content was analysed in terms of their
overall stance towards masks, the presence of conspiracy
information and intrinsic transparency features (such as
the presence of author, date, references) and the issues
discussed in the context of the use of face masks. Finally,
we looked at the impact of published guidance on the
information online over time.

METHODS

Search strategy

The search string ‘are face masks dangerous’ (with no
question mark) was decided as it was among the top
suggestions by Google when typing ‘are face mask’. The
corresponding search string in Italian was ‘le masch-
erine sono pericolose’. Three search engines were used
(Bing, Duckduckgo and Google) using their localised
(language and country) version or settings. The search
was performed in August 2020. Searches in English were
performed in Brighton, UK, setting English language
and the USA or the UK as country. Searches in Italian was
performed in Urbino, Italy, setting Italy as the country
(thus excluding Switzerland). Cookies and previous
browsing history were cleared before each search to mini-
mise customisation effects.

The first 50 URLs for each search engine result page
(SERP) were downloaded to a spreadsheet and subse-
quently visited for the analysis. All the webpages were
archived on the internet archive (https://archive.org/
web/) on 31 August 2020.

Analysis

Each webpage was first classified for its typology by two
raters (see below for interrater agreement). The typol-
ogies considered where (based on previous studies on
several health topics)*'™* : blogs, commercial, govern-
ment, health portals, news, no profit, professional, scien-
tific journals, video and social networks. When an article
on a webpage had a date, this was noted as well.

Then the content was analysed for the mention of
conspiracy theories, debunking information and stance
about masks. Stance was assigned by two raters trying
to answer the question ‘would a layperson be discour-
aged from using face masks after visiting this webpage?’.
Webpages that did not contain information about face
masks were excluded, and the number of excluded
webpages for each SERP is reported in the Results section.

Finally, we recorded whether the websites mentioned
any negative aspect of face masks and their use. For this,
we specifically searched the text of each webpage for
words relating to specific issues: efficacy/effectiveness,
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hypercapnia/carbon dioxide, respiratory disease/asthma,
hypoxia/oxygen (lack of), infection (increased suscepti-
bility or lack of immunity to), use (instructions, exercise,
children, immunosuppression, shortage, mental health).

When specific words were searched, this was done auto-
matically. Briefly, the list of URL for each SERP was used
to create a text corpus using the corpus analysis software
Sketch Engine (sketchengine.eu) by Lexical Computing,
Brno-Krilovo Pole, Czechia.” Sketchengine can build
a corpus from a list of webpages using WebBootCaT, an
online tool for bootstrapping (https://www.sketchengine.
eu/guide/create-a-corpus-from-the-web/) 2 Because some
URLs do not allow access to robots, not all the webpages
were analysed. Of the 101 unique webpages in Italian, only
asample of 68 (67%) could be analysed; for the 131 unique
URLs in English, 91 (69%) could be analysed.

Calculation of inter-rater reliability

As one might expect a degree of subjectivity in the assign-
ment of website typology and even more in the assessment
of the stance towards masks, whether positive, neutral or
negative, the interrater agreement was calculated on a
sample of 100 URLs from two raters in Italian (AC and
TV) and 89 URLs from two raters in English (SM and DG).
Any disagreement was resolved by discussion with a third
author (PG). Interrater reliability was calculated using
GraphPad Prism. The Cohen’s kappa was used because in
this project, there were only two raters and they rated the
same sample. Data are reported as kappa and its 95% CI.
As proposed by Landis and Koch,?” we are considering a
kappa between 0.41 and 0.60 as a ‘moderate’ agreement,
between 0.61 and 0.80 as a ‘substantial’ agreement and
between 0.81 and 1.00 as an ‘almost perfect’ one.”’

Statistical analysis

The frequency with which an information occurs in two
groups of websites is compared using a 2x2 contingency
table, followed by a two-tailed Fisher’s exact test using
GraphPad Prism V.9.1.2 for Windows. A threshold of p<0.05
is predefined for significant testing and the actual p value is
reported in the results section for each comparison.

Data sharing

The full list of pages returned in each SERP and their
classification, as well as those excluded, are available
allow reanalysis in online supplemental file 1.

Patient and public involvement
No patient involved.

RESULTS

Inter-rater agreement

The inter-rater agreement for typology in Italian was 90%,
with a kappa of 0.742 (95% CI: 0.598 to 0.886; ‘substan-
tial’ agreement); in English it was 92%, with a kappa of
0.849 (95% CI: 0.743 to 0.955; ‘almost perfect’ agree-
ment). The interrater agreement for the stance on masks
in Italian was 79%, with a kappa of 0.686 (95% CI 0.566
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Figure 1 Percentage of webpages in each search engine
result page (SERP) with different stances on masks (A)

and conspiracy or debunking information (B). (A) Green,
positive; orange, neutral; red, negative. All webpages in each
language are all the unique webpages in all the SERPs in that
language (ltalian, 101; English, 131). (B) Conspiracy (red) and
debunking (green) information. Number of webpages with
conspiracy or debunking information. Total is 50 for each
SERP except for Bing USA and Bing UK (n=45), Duckduckgo
USA (n=48) and Duckduckgo UK (n=42), as some webpages
(in yellow) were excluded for lack of relevance. ‘All ltalian’
and “all English” represent all the unique webpages in each
language (101 and 131, respectively).

to 0.805; ‘substantial’ agreement); in English it was 66%,
with a kappa of 0.441 (95% CI 0.282 to 0.600; ‘moderate’
agreement).

Type of webpages returned

A first analysis looked at the composition of the search
results in terms of website typology as described in the
Methods section (blogs, commercial, government, health
portals, news, no profit, professional, scientific journals,
video and social networks). As shown in online supple-
mental table S1, the majority of websites were news
outlets (79% on average in Italian, 64% in English—USA
and 69% in English—UK), with few others spread across
the different typologies. No more than one government
website was returned by each search engine.

Content analysis

The content of the webpages was assessed in terms of
stance about masks and the presence of conspiracy or
debunking information. Figure 1 shows the percentage
of webpages with a positive, neutral or negative stance
towards masks for each search (A) and the presence of
conspiracy theories or debunking (B).

It can be seen that the webpages with a positive stance
were more frequent in English (65 of 131, 50%) than
in Italian (36 of 101, 36%). There was also a difference
in the proportion of negative pages in the three search
engines, with Google returning the lowest, followed by
Bing and Duckduckgo. We then compared all the unique
webpages in Italian with all those in English combining
the different SERPs and removing duplicates. For each
language, the SERPs (three in Italian and six in English)
were combined and duplicates removed, resulting in 101
URLsin Italian and 131 in English. We decided to combine
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Figure 2 Overall stance on masks in the first 50 webpages
in each search engine result page. Colours indicate the
stance: positive (green), neutral (orange) and negative (red).
White indicate webpages excluded from the analysis.

the six SERPs in English because there was a large overlap
between the USA and the UK (75 webpages in common,
34 unique for the USA and 22 unique for the UK). As
seen from figure 1A, webpages with a negative stance
were more frequent in Italian (28 of 101, 28%) than in
English (21 of 131, 16%; p=0.0354 by Fisher’s exact test).
We also analysed whether the webpages-mentioned infor-
mation related to conspiracy theories or, on the contrary,
debunked misinformation. As shown in figure 1B, the
highest number of conspiracy webpages was returned by
Duckduckgo and the lowest, on average, by Google, that
also had the highest number of debunking webpages.

The ranking of the webpages in the different SERPs
is reported in figure 2, from which it is clear that mask-
negative pages are ranked lower by Google in English but
not in Italian.

Trustworthiness indicators

We then evaluated the transparency/trustworthiness of
webpages by looking at the presence of the following
criteria: if the author was given and if so their creden-
tials (eg, indicating a degree), external reference to back
up the information, the date and the ownership of the
website. This was done on the 101 webpages in Italian and
the 131 in English, as described above.

The results reported in figure 3 indicate a gener-
ally lower presence of trustworthiness indicators in the
webpages in Italian. The frequency of each indicator
was significantly lower in Italian compared with English
with the exception of the presence of a date (Fisher’s

100
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@ Italian @ English

60
50
40
30
20
10

0

% webpages

Owner

Credentials References Date

Author
Figure 3 Webpage trustworthiness indicators. Percentage
of webpages indicating the presence of transparency
indicator (Italian, n=101; English, n=131).

test for each indicator gave the following results: author,
credential and references, p<0.00001; date, p=0.244).
This deficiency was particularly evident for the presence
of the authors’ credentials and of external references.
In English, these two indicators were only present in
40%-50% of the webpages analysed.

Variation in the information on masks over time

The guidelines on the use of face masks have changed
over time. On 6 April 2020, the WHO recommended
their use only by healthcare workers, which on the 5 June
was extended to the general public following the publica-
tion, on 1 June, of a WHO-sponsored study." In the UK,
face masks were made compulsory in public transports
on 15 May and this was extended to shops on 24 July. In
the USA, regulations were very different among states
where they became required in shops or public transports
between May and July. On 4 April, the Center for Disease
Control (CDC) changed its advice recommending
the use of face masks by the general public.”® In Italy,
following the recommendation of the ‘Istituto Superiore
di Sanita’, they were made compulsory in closed spaces
on 26 April,* although in Lombardy they were required
also outside from 11 April.”’

Figure 4A shows the frequency of Google searches over
the period 1 January to 31 August, using Google trends
(https://trends.google.com/) in Italy, the USA and the
UK.

In Italy (searches in Italian in Italy, excluding Swit-
zerland), there were three peaks in the searches on 23
February, 10 March and 5 April. In the USA, the peaks
were on 5 April, and then in the first half of July. In the
UK, the peak was on 15 July. The overall trend followed
the introduction of the use of face masks, earlier in Italy,
then in the USA and later in the UK.

We also analysed the stance about masks over time
before and after the 1 of June, when the new WHO
recommendations were published. This was done on
the 101 unique webpages in Italian and 131 in English.
The results, shown in figure 4B, indicate that there was
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Figure 4 Impact of public guidelines on online information.
(A) Google searches on face masks over time according to
Google trends. Data represent search interest relative to the
highest point on the chart for the given region and time. A
value of 100 is the peak popularity for the term in the time
range considered. A score of 0 means there were not enough
data. (B) 5. Stance on masks before and after 1 June 2020

in Italian and English (n=101and 131, respectively). Green,
positive; orange, neutral; red, negative. Number of webpages
is shown for each language.

a trend for a decrease in negative-stance information in
Italian and an increase in positive-stance information in
English, although these differences were not statistically
significant in either language (p=0.103 in Italian, p=0.810
in English; two-tailed Fisher’s exact test).

Issues associated with the use of masks

We investigated which potential issues associated with the use
of masks were mentioned in the 262 unique webpages anal-
ysed (Italian and English combined). As shown in figure 5,
the issue discussed the most often in total was masks’ effec-
tiveness in preventing infection, followed by hypercapnia
(due to the accumulation of carbon dioxide), the contrain-
dication in respiratory disease, hypoxia, increased infection
(for instance due to reinhalation), difficulties in using masks
properly, their use during exercise, the potential contraindi-
cations in children, immunosuppression, the limited avail-
ability of masks and various effects related to mental health
or disabilities.

Number of pages
0 10 20 30 40 50 60

Effectiveness
Hypercapnia
Respiratory disease
Hypoxia

Infection

Proper use

Exercise

Children
Immunosuppression

Shortage

Mental health

Figure 5 Number of webpages mentioning each type of
potential issues in all webpages. Total does not add up to
232 because webpages can mention no issues or multiple
issues.

When searching specifically for issues related to
hearing impairment (searching the words: hearing, deaf,
deafness), we found that this issue was mentioned in
five of the webpages in English (4%) but only in one of
those in Italian (1%). Autism (word) was mentioned only
in one webpage in English and in none in Italian. None
mentioned stigma that may arise for people for which
masks are contraindicated.

DISCUSSION

A previous study in English and Spanish has analysed the
online information on COVID-19 prevention and found
thatless than half of the website sample provides recommen-
dation on mask-wearing.” Our study focused on identifying
websites that could potentially promote mask hesitancy.

The present study shows that the majority of the
websites returned (60%-80%) were from news outlets,
which was not surprising given the newsworthiness
of this topic. However, this first level of analysis on the
typology of the websites returned by the search engines
highlights a lack of websites from government agencies
(between 0% and 2% in the different SERPs), and these
websites are supposed to provide high-quality informa-
tion. Professional organisations (universities, hospitals
and healthcare organisations), that also usually present
high-quality information, represented 12%-14% of the
pages returned by Google in English, were much less
frequent in the SERPs returned by other search engines
in English and nearly absent in Italian (including by
Google.it with only 2%). This contrasts with the picture
we had in previous studies using the same methodology.
For example, in a study on vaccine hesitancy in English
and Italian, we found between 2% and 6% government
websites and 4%-7% professional websites®'; in a study
on the influenza vaccine in the two languages, govern-
ment websites returned by Google were between 17% and
42%, and professional ones 4%-19%.% This might be
due to the smaller effort made by public health agencies
in providing information on face masks compared with
vaccination campaigns, but also to the higher ranking
given by search engines to news sites.

In general, the comparison between the different
SERPs confirms the conclusions by our earlier studies®! **
indicating that Google provides information that is more
aligned with the scientific consensus, which we interpret
as higher information quality, than other search engines,
particularly Duckduckgo that also returned the highest
number of webpages reporting conspiracy theories and a
low number of debunking webpages. However, Google in
Italian provides an overall lower-quality information than
in English. Our findings highlight the ethics responsibil-
ities of search engines that act as gatekeepers of online
information.

The other aspect analysed is the overall stance of the
webpages. In total, there was a higher proportion of pages
with a negative stance in Italian than in English and more
debunking information in English. Italian webpages also

Mehta S, et al. BMJ Open 2021;11:€046364. doi:10.1136/bmjopen-2020-046364

5



fared worse in terms of intrinsic transparency indicators.
Of note, four of the trustworthiness criteria analysed
(presence of author, date, references and ownership) are
the four components of the most widely used health infor-
mation quality score, the Journal of the American Medical
Association (JAMA) Score for websites.”

Although we also considered as an additional indicator
of transparency the presence of credentials of the authors
(eg, a professional qualification or a university degree), it
should be noted that this is not one of the component of
the JAMA Score. In fact, the credentials of an author are
not necessarily a good proxy for information quality as
exemplified by the case of Nobel prize Montagnier who,
at some point, supported vaccine-hesitant views as well as
conspiracy theories on COVID-19.*%

This may seem in contrast with the earlier and higher
adoption of face masks in Italy compared with the USA
or the UK. It would be inappropriate to draw a causal
link as many other factors, particularly cultural ones,
are important in the uptake of face masks. However, this
suggests that the presence of information depicting masks
in a more negative way (associated with less debunking
information) does not have a major impact on behaviour
of the public.

Recent studies suggested that the quality of online
information on COVID-19 can significantly affect adop-
tion of public health recommendation.” ** The present
study highlights the importance for public health organi-
sations to monitor the issues mentioned online in order to
more effectively promote the use of non-pharmacological
interventions.

Strengths and limitations

Because we made some comparison with our previous
studies on the online information on vaccines, it is
important to note that webpages coded as ‘negative’
on face masks should not be necessarily viewed as ‘anti-
science’ in the same way we consider those promoting
vaccine hesitancy. In fact, the scientific consensus and
guidance on masks changed significantly over time and
initially most health authorities, including the WHO,
discouraged their use by the general public. In this
context, the only webpages that could be compared with
antivaccine ones are those reporting conspiracy theo-
ries but, as shown in figure 1B, there were few of them.
We are aware of the well-reported spread of conspiracy
theories on COVID-19 and public health measures in the
infosphere'® ' and it is possible that conspiracy theories
are more present on social networks. In fact, a recent
study analysing over 50000 tweets against wearing masks
in English reported that, on Twitter, conspiracy theo-
ries are present in one of four tweets.”” Another aspect
that this research highlighted is the type of issues of
face masks that are discussed in websites. Some issues
raised frequently are not scientifically based, such as
the accumulation of CO, and hypercapnia, hypoxia
and the increased risk of infection due, for instance, to
reinhaling the virus or suppressing the immune system.

However, other issues are less controversial, such as the
contraindications in children or people with respiratory
complications or psychiatric conditions. Interestingly, few
websites mention contraindications in people with some
mental health conditions or the consequences of mask
use on hearing-impaired persons who lip-read.” People
that cannot wear masks can be subject to stigma, which
could become an increasingly important problem with
the increased use of face masks. This problem is partic-
ularly evident with issues such as deafness or autism that
are mentioned in English webpages but nearly absent in
the information in Italian. Of note, a recent study on the
Anglophone Twitterverse has not identified any cluster,
suggesting that discussion around this is probably a small
niche compared with politically motivated antimasker
discourse® and a recent study highlighted the issue that
polarised views can lead to stigma towards both people
with and without masks.*®

Finally, it is important to note the limitations of the
study and its methodology. An obvious limitation is the
use of a search string that focused on dangers associated
with masks. While this was chosen to address the research
question of studying information that could promote
mask hesitancy, it clearly resulted in returning more
mask-negative information that present in the whole
web. For instance, users can refer to the dangers posed
by masks using the expression ‘side effects’. A search of
100 websites on Google for face masks and ‘dangerous’
versus ‘side effects’ on 5 May 2021 gave only 2 over-
lapping results in Italian and 16 in English (data not
shown). It could well be that the use of a more technical
term, such as ‘side effect’ as opposed to the more plain-
language ‘dangerous’ would return more scientifically
sound webpages, as the use of more technical terms in
the search query can return higher-quality information.”

Also, a limitation is the use of search engines to obtain
a sample of the infosphere. Because search engines aim
to return high-information-quality webpages, these could
have not returned the lower-quality webpages. On the
other hand, there are no means of obtaining a random,
non-ranked, sample of websites without using search
engines, that all have proprietary, non-disclosed, ranking
criteria. Also, the comparison of two different languages
that we attempted might be influenced by cultural differ-
ences in the social acceptance of masks and different
ranking by the search engines. It should not be forgotten
that websites are not the only form of information online.
Studies have shown that one quarter of YouTube videos
spread misinformation on COVID-19. Because search
engines return very few videos, we did not have a suffi-
cient number to try to analyse them separately. Studies
searching video sources and social networks for infor-
mation specifically on face masks should also be done
in order to have a more comprehensive picture of the
information available online. Social networks, in partic-
ular, could play a more important role than websites in
promoting conspiracy theories through an ‘information
bubble’ effect.
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Policy implications

This study provides some indication to public health
authorities, journalists and healthcare professionals, as
well as internet companies, to correctly inform the public.
In particular:

1.

The scarce presence of governmental websites suggests
that there is room for improving the overall informa-
tion quality on this topic in the infosphere by a stron-
ger presence of online information by public health
agencies but also with news articles citing websites
from public health agencies as sources.

. Search engines such as Duckduckgo, that rightly focus

on privacy and no-tracking, should improve the qual-
ity of the health information they return and Google
could improve their ranking criteria in Italian.

. The public should be provided with more information

on issues related to the use of masks and disabilities,
mental health issues and stigma arising for those who
cannot wear masks.
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