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Abstract

Research Objective
This study aimed to examine in�uential voices recommending N95 respirators during a peak in cases and
deaths. Our study sought to understand whether in�uencers were providing accurate details about the
correct type of N95 that would protect the wearer and those around them and the vital need to ensure a
proper �t for the N95.

Study Design
Our study drew upon primary data from Twitter and retrieved n = 251,740 tweets from January 2021,
which were �ltered and analysed using social network analysis. The study drew upon mixed methods.
Betweenness centrality was used to identify in�uential users recommending N95 face masks. A coding
frame was developed to determine whether complete advice was provided. The tweets received as replies
to each of the in�uencers were analysed using content analysis.

Principal Findings
Our study found that the most in�uential users recommending about N95 face masks were medical
professionals and public health experts. Moreover, our data revealed that most tweets by health
in�uencers recommending N95s did not provide further details about the correct type of N95 mask and
the vital need to ensure a proper �t for the mask.

Implications for Policy and Practice
Healthcare in�uencers can play a vital role in disseminating accurate and timely information. Our study
con�rmed that prominent health in�uencers were not providing enough information about N95s. We
produce three key recommendations for healthcare in�uencers. Our results are likely to be of interest to
health services and for improving patient safety.

Introduction
To minimise the spread of the COVID-19 pandemic, the World Health Organisation (WHO), Centers for
Disease Control and Prevention (CDC), and other health agencies across the globe have mandated
numerous protective measures such as maintaining good hygiene, practising social distancing and
staying at home. Although wearing face masks is also one of the notable recommendations, the opinions
and adoption in public, community, and service settings vary substantially and are somewhat polarised.
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The results from several experimental studies on respiratory infections suggest that wearing a face mask
can potentially protect wearers and others around from transmitting or acquiring infections in healthcare
and household settings (Lau, Tsui, Lau, and Yang 2004; Davies, Thompson, Giri, Kafatos, Walker, Bennett
2013; Cowling et al. 2009; Rodonovich et al. 2019). Likewise, recent studies suggest that compliance with
face masks at a community level can effectively suppress the transmission of COVID-19 and reduce
hospitalisations and deaths (Eikenberry et al., 2020).

Physical distancing, masks, and other preventive measures are some ways people have employed to
shield themselves from COVID-19. Among other measures, health authorities and governments have
prescribed the use of masks as a way to prevent people who may have COVID-19 from spreading the
virus to others (Greenhalgh, 2020).

According to the U.S. Centers for Disease Control (CDC), widespread mask use can protect the wearer
from others, but signi�cantly masks decrease transmission from people unknowingly infected to others
(Prather 2020). This is because masks prevent airborne respiratory droplets from spreading the virus
(Leung 2020). However, such measures have also become a source of controversy as many people refuse
to wear masks in public and social gatherings, as evident from anti-mask protests. This may stem from a
lack of understanding, following certain personalities and politicians who may believe in the same, or
deliberate ignorance. The mixing of politics with science can often lead to adverse consequences for
society. It is also very likely that hotly debated issues during crises such as the COVID-19 pandemic can
lead to a myriad of opposing opinions, especially on social media, that have the potential to confuse and
mislead common individuals in a society (Khan, Malik, Ruhi, Al-Busaidi, 2022).

Health services researchers have noted the potential bene�ts of using commercially available online
advertising and social media platforms for targeted public health interventions (Huesch et al., 2016).
However, social media may serve as a conduit for spreading conspiracy theories, misinformation, and
confusion that can negatively affect health services and patient safety. A toxic mix of political
partisanship, inability to recognise misinformation based on information skills and behaviour of sharing
information without veri�cation may be some of the factors promoting the menace of misinformation
(Khan & Idris, 2019). Misinformation sometimes has serious repercussions. For example, the spread of
5G conspiracy theories via social media led to the burning of cell phone towers in the U.K, including that
of a hospital (Ahmed et al., 2020).

Social media companies have often been criticised for being complacent in allowing misinformation to
spread. Especially for the anti-vaccine movement on social media, although their numbers are relatively
small, they do manage to become concentrated clusters engaging with undecided online users, thus
gaining prominence (Burki, 2020).

Mask-related social media content has undoubtedly increased during the COVID-19 pandemic. Sanders et
al. (2020) employed natural language processing, text clustering, and sentiment analysis of over a million
tweets and found that discussions and opinions about Donald Trump, people not wearing masks, and
government COVID-19 instructions were quite negative. Discussions surrounding pro-mask and anti-
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masks have often spilt over into other controversies about gender, politics, and race, as a sense of
hypermasculinity associating masks with feminism (Bhasin, 2020).

Face masks have been found to be effective in reducing the transmission of COVID-19. Many public
health professionals use Twitter for public outreach. Health professionals have been promoting the use
of face masks on Twitter, such as N95 respirators. However, not all N95 masks provide adequate
protection in reducing COVID-19. This is because industrial N95 masks protect the wearer from
particulate matter but have an exhalation valve, thus not protecting others. These masks were widely
available when medical N95s were di�cult to purchase in January 2021, when COVID-19 hospitalisations
and deaths were rising. Use of industrial N95s would not achieve the desired reduction in transmission.

The aim of this study is to understand the effectiveness of health messaging and to identify and analyse
whether quali�ers and guidance were added to tweets making recommendations to wear N95 masks by
medical professionals.

The overall aim of this study was to investigate whether medical in�uencers on Twitter were providing
adequate information when recommending N95 masks. Our time period of interest is January 2021. It
was a time when most people had not received vaccines, masking was key to reducing transmission, and
we were in the middle of a winter surge where medical supplies were still limited.

Based on initial observations and activity on Twitter as users of the platform, the following hypotheses
were tested:

Hypothesis 1

The most signi�cant in�uencer in the network will be a practising medical professional

Hypothesis 2

The most in�uential medical professionals will not specify speci�c N95 models

Hypothesis 3

The most in�uential medical professionals will not provide links to speci�c N95 models

Literature Review
COVID-19 is known to be an airborne disease. When infected persons exhale (e.g., speaking, coughing,
sneezing), they can transmit the virus through tiny particles and droplets of respiratory �uids into the air.
A good face mask, other hygiene measures, and social distancing are vital in containing the spread of the
airborne virus. Studies have shown that wearing any mask versus no mask reduces infection risk by
roughly 70% (Griswold et al., 2021).
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Face masks have been recommended by various health agencies around the world in public settings
where other social distancing measures are di�cult to maintain (e.g., grocery stores and shopping
centers). Face masks are especially important for people who are at a higher risk of severe illness from
COVID-19, such as the elderly and those with pre-existing medical conditions. Masks are most likely to
reduce COVID-19 spread when people in public places widely use them.

The U.S. CDC recommends that face masks are an important public health tool for preventing the spread
of COVID-19, and any mask is preferable to no mask. Health agencies such as the CDC and WHO have
been active in sharing health-focused content centred on COVID-19-related preventive measures,
mitigation, and advisories via social media such as Instagram (Malik, Khan, & Quan-Haase 2021). In
addition, the CDC also recommends that protective masks �t well on the face and be worn consistently
and correctly (CDC, 2022). Mask �tting ensures that nothing leaks. Even minute gaps can let air with
unwanted respiratory droplets leak, enter and exit around the mask edges. Such gaps are mainly caused
by the wrong mask size and bad design that does not match the facial contours.

Since the start of the COVID-19 pandemic, there have been global concerns about the availability of
medical-grade face masks and con�icting evidence on the e�cacy of fabric masks (Whiley et al., 2020).
The CDC contends that some masks are more effective than others. Masks and respirators (specialised
�ltering masks like "N95s") can provide varying degrees of protection depending on the mask type and
the way they are worn. Loosely woven cloth products offer the least protection, layered �nely woven
products provide more protection, well-�tting disposable surgical masks, and KN95s provide even more
protection, and well-�tting approved respirators (including N95s) provide the most protection (CDC, 2022).

N95 Respirators
N95 is the U.S. standard for respirator masks certi�ed by NIOSH (National Institute for Occupational
Safety and Health, a research agency under the CDC). Other countries have their own standards and
naming conventions regarding masks. For example, KF94 is the Korean standard, FFE2 is the European,
and K95 is the Chinese standard for masks (Huang, 2022).

N95 respirator masks can �lter particles less than 0.3 micrometres and have been tested and certi�ed by
the NIOSH to ensure they �lter at least 95% of airborne particles (CDPH, 2022). They are typically made of
a mesh or fabric that has been coated with a thin layer of activated charcoal, which traps particles and
�lters them out. N95 masks were originally intended for use by rescue workers and healthcare
professionals dealing with hazardous materials. The N95 respirator mask protects against a range of
particulate matter, such as dust, fumes, aerosols, smoke, pollen, mould spores, bacteria, and viruses
(CDPH, 2022). Research has shown that wearing an N95 can help lessen respiratory symptoms
(Tultrairatana & Phansuea, 2021).

Not all N95 respirators meet international standards for effectiveness and safety. Poor quality products
may not provide the level of protection promised. For example, a study by NIOSH between 2020 and 2021
revealed that about 60% of KN95 respirators did not meet the intended quality requirements (NIOSH,
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2022). Therefore, everyday users must be cognizant of the types of N95 masks types and whether they
are authentic or fake. It is generally recommended that people identify real N95 masks through the
manufacturer stamp and CDC's NIOSH certi�cation number printed on the mask. Moreover, users must
ensure that they are using the correct size that �ts their face to maximise protection (Landry 2022).

Effectiveness of Health Messaging
People's health-related behaviour is signi�cantly in�uenced by health information that they may receive
from others (Pauli, Martin & Greiling, 2022). Without a doubt, "effective public health messaging is an
indispensable component of a robust pandemic response system" (Nan et al., 2022, p. 1). In recent years,
the possibilities for �nding health-related information have greatly expanded through new online
communication channels. Individuals are also active online in learning about and managing their health.
Social networking sites (SNS) and virtual communities and groups are being increasingly employed for
health communication.

Modern healthcare consumers have thus become more informed, the doctor-patient relationship has
gradually changed, and the traditional knowledge asymmetry in medicine is challenged. Online or in-
person word of mouth (WOM) is a crucial resource for information. Electronic word of mouth (eWOM) can
be understood as a testimonial (favourable or unfavourable) or communication by an individual in an
online setting.

It has been found that people are more likely to engage in electronic word of mouth (eWom) promotional
messaging on social media with their strong connections rather than weak ones and are persuaded to
share based on the concreteness of messaging and temporal distance (Choi, Seo and Yoon, 2017). Song
et al. (2021) conducted a survey and found that factors such as credibility perception can predict user
intention to continue seeking health information via TikTok videos.

For online health resources to be adopted by end users, medical professionals' endorsement is essential.
A study by Devan et al. (2019) explored how healthcare providers in New Zealand recommended online
resources for chronic pain management and found that a majority of healthcare professionals were
concerned about the possible patient misinterpretation of online information. Furthermore, a survey of
health professionals indicated that only half reported having "limited con�dence" or knowledge of
evidence-based resources for chronic pain management, thus limiting their level of con�dence in
recommending online resources (Devan et al., 2019). Optimal medical management in a pandemic with a
novel virus remained unknown in 2020 and early 2021 when proven therapies and vaccinations were
limited and scarce. This further raised the importance of public health interventions, including masks. Yet
most health professionals are trained in medical care rather than experts in public health.

Understandably, social media use for health messaging has its unique challenges and ethical
considerations. For example, when making health recommendations, health professionals face various
risks such as con�dentiality, blurring of patient-doctor boundaries, and the public image of the profession
(Grobler & Dhai, 2016). The COVID-19 pandemic's emergence during a period of widespread social media
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use has resulted in thrusting many health professionals into the position of public communications
despite these concerns. Yet public communication skills are not routinely taught as part of medical
training.

Five input factors are listed in McGuire's communication/persuasion model (McGuire, 1989) that are
known to affect the effectiveness of messages: source, message, channel, receiver, and destination (i.e.,
type of desired behaviour change). In this study, we focus on the source and message as important
factors that determine the effectiveness of messaging related to masks as protection against COVID-19.
The source as in�uencers or health professionals has two main decisions to make: choosing what to say
(the appropriate message content) and how to say it (e�cient message execution) (Nan et al., 2022).

Role of In�uencers
An in�uencer is a person whose opinions and views are respected in a particular �eld and who persuades
or in�uences others to adopt certain behaviours. One crucial category of in�uencers is thought leaders
and experts in the area. Because of their credentials, status, or knowledge of their �eld of specialisation,
industry and thought leaders are respected.

Social media in�uencers may also possess a reputation for their knowledge and expertise. Especially
when such in�uencers happen to be doctors or health care professionals, in times of crises such as the
COVID-19 pandemic, their voice carries weight, and people may rely on them for direction and advice. For
example, studies have shown that social media personalities have the power to in�uence health and
exercise behaviours (Vaterlus et al., 2015; Kim, Kim, and Cho, 2022).

Methods

Data Retrieval
Using the Academic Track API, a total of n = 251,740 tweets were retrieved matching the keyword 'N95'.
Data were retrieved from 2021-01-01T00:00:00 to 2021-01-31T00:00:00. This time is of particular interest
because it falls during the middle of a surge in cases across the U.S. and the U.K., and deaths from the
pandemic also were at a high. This time also falls during a period when there was a shortage of medical
masks. Next, only English-language tweets were extracted to leave a total of n = 107,180 tweets. Next, a
20% systematic random sample of tweets was removed, which reduced the tweet numbers to n = 21,436.
These tweets were then entered into NodeXL for further analysis. The study also analysed replies received
by each of the top �ve in�uencers, and a total of 500 tweets were analysed. Ethical approval was sought
from Newcastle University.

Data Analysis
Data were analysed within NodeXL, which analysed the overall network to identify users that were
in�uential by betweenness centrality by drawing upon social network analysis. Social network analysis is
the study of social ties in social networks. It characterises networked structures in terms of nodes
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(individual actors), ties (relations between actors), and positions (positional attributes for nodes).
Betweenness centrality is a measure of the importance of a node in the network. It is de�ned as the
number of shortest paths between all pairs of nodes that pass through it.

Betweenness centrality is one of many measures used to assess a node's position in a network. It is
bene�cial in detecting hubs or important nodes, those that have a large number of connections to other
nodes. Once these metrics were produced, the data was then visualised in Gephi to show the relative size
of users. The layout was ForceAtlas 2, node ranking was based on betweenness centrality, and the
partition was based on the groups calculated in NodeXL.

Coding In�uential Tweets
The top 50 in�uencers' tweets were coded based on the following criteria to identify the critical medical
professionals tweeting about masks speci�cally:

Is this tweet from a medical professional and/or a public health expert or academic recommending
an N95 mask?

Did the poster specify a medical model N95?

Did the poster provide a link to a speci�c medical N95 model?

In this study, two coders conducted coding blindly, and the results were discussed to resolve
disagreements. The study achieved 100% agreement on coding.

Results

Identifying In�uencers
As mentioned in the methodology section, we extracted the top 50 in�uencers tweeting about N95 masks
on Twitter in January 2021. Out of these in�uencers not all were medical professionals, and some were
not speci�cally recommending N95 face masks. We identi�ed �ve in�uencers out of the top 50 that were
medical professionals who had recommended an N95 mask. Three of these in�uencers were within the
top ten of users within their network. We then extracted the most retweeted tweet associated with the
in�uencers and coded these.
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Table 1
Identifying medical professionals endorsing N95 masks

In�uencer Is this tweet from a medical
professional and/or a public
health expert or academic
recommending an N95 mask?

Did the poster
specify a
medical N95
mask without the
valve?

Did the poster
provide a link to
a speci�c
medical N95
model?

In�uencer
Rank

A Yes No No 1

B Yes No No 3

C Yes No No 4

D Yes No* No** 17

E Yes No** No 30

* Video becomes speci�c to medical masks but not in the tweet itself

** Technically an embedded video, not a hyperlink but effective in providing further information

*** The mention of �t testing is the distinguishing feature. Not explicit, though; however, if someone
went to get an industrial N95, there would be no �t testing.

The table below provides insight into the number of followers and the physical location of the in�uencers.

Table 2
Characteristics of health professionals endorsing N95 masks In August 2021

In�uencer Overall
Rank

Betweenness
Centrality

Followers Location Veri�ed

A 1 89,187,058 273.9K New York, USA Yes

B 3 36,906,238 728.5K Not disclosed Yes

C 4 31,064,399 661.3K La Jolla, California Yes

D 17 7,468,858 2.5 M Not disclosed Yes

E 30 3,370,826 94.5K San Francisco,
California

Yes

The table highlights how in�uential users were mostly based in the United States and had signi�cant
followers.

Figure 1 provides a visual overview of the impact of the top three users within the network on Twitter
(Users A to Users C). The annotation 'D' and 'E' is added to the fourth and �fth most in�uential users;
although these nodes did not have as much impact on the network, they are micro-in�uencers. As
outlined in the methods, the colour of the nodes represents their group, and the in�uence of the users
determines the size of nodes.
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Each of the users is clustered across different parts of the network and belongs to a distinct community
within the discussions.

It is also important to gain an understanding of the replies that each user was receiving on the most
popular tweets. Table 3 provides an overview of a content analysis performed on Twitter users' replies.

Content Analysis of Tweets
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Table 3
Content Analysis of Responses to Tweets

Theme Description Tweet Example Prevalence

Advice
provided by
users and
own
opinions

Users would provide tips and
strategies on mask wearing
and may also offer an opinion

Saying masks aren't good enough is
ignoring the fact that so many
Americans refuse to wear a mask at
all. We can't control how many
people don't do the bare minimum.

32%

Asking
questions

Users would ask questions
about masks, mask-wearing as
well as questions on the
general pandemic situation

Is there evidence now that an N95
respirator is better than surgical
masks for this purpose?

30%

Government
should
handle the
COVID-19
pandemic
better

Users would state that their
respective governments should
be doing more in the pandemic

A month-long lockdown with
monetary support for all from the
government would be much more
effective. Don't you agree?

12%

Fit testing Users mentioned the concept
of �t testing for masks

It should be stressed that N95 or
equivalent masks need to be �t-
tested.

8%

Any mask is
better than
no mask

Users would state that any
mask would be a good choice,
and there isn't a need to go into
speci�c details

Right now, actually, any mask is
better than no mask!

6%

Masks are
not effective

Users questioned the advice
about masks

There has been no scienti�c
evidence of any bene�t in wearing
surgical masks for decades.

6%

There are
better
masks than
n95

Users would comment about
other masks that may be better
than the N95 mask

I believe that, in fact, P100 faceplate
�lters protect wearers better than
N95s.

2%

Valved
masks are
dangerous

Users would outline the
reasons for the dangers of
using valved masks

When people wear a mask with a
valve, it lets them exhale out, so it
isn't really helpful in protecting those
around you!

2%

Healthcare
staff lack of
masks

Users mentioned how it might
be irresponsible to suggest the
public should wear specialist
masks when healthcare
professionals have a shortage

It's irresponsible to suggest this to
the public when healthcare workers
have trouble getting them.

2%

A signi�cant part of the replies to tweets included users who were providing advice and offering their
opinions on the pandemic. Another major category contained Twitter users who were asking questions to
the medical professionals tweeting, indicating that they potentially trusted their judgment on these
matters.
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Several users also talked about their government's responses to COVID-19 and how inadequate they were.
A broad range of other themes was also discussed, such as topics around �t testing, that any mask is
better than no mask, debates around better masks than the N95, valved masks as being dangerous and
�nally, the narrative that healthcare staff may have a lack of access to masks, so it was irresponsible to
recommend N95 masks.

Hypothesis Testing
Based on the results, it is now possible to comment on the hypotheses that were outlined in the
introduction. Table 4 provides an overview of the outcomes of the hypotheses that were tested.

Table 4
Hypothesis Testing

Hypothesis Outcome

Hypothesis 1 – The most
signi�cant in�uencer in the
network will be a practising
medical professional

The hypothesis was accepted as in�uencer A, a medical
professional, had the highest betweenness centrality score (n = 
89,187,058), indicating they were the most signi�cant
in�uencer.

Hypothesis 2 – The most
in�uential medical professionals
will not specify speci�c N95
models

This hypothesis was accepted as in�uential medical
professionals (0/5) did not specify medical model N95s.

Hypothesis 3 – The most
in�uential medical professionals
will not provide links to speci�c
N95 models.

This hypothesis was accepted as in�uential medical
professionals (0/5) did not provide links to speci�c N95
models.

Therefore, it is possible to conclude that during January 2021:

The top users recommending N95 masks were medical professionals

Medical professionals were not specifying medical model N95s

Hyperlinks to correct medical model N95s were not being provided

Discussion, Conclusion And Recommendations
The options for �nding health-related information have signi�cantly increased through new online
communication channels in recent years. Additionally, people use the internet to manage and learn about
their health. More and more, social networking sites (SNS) and online communities are being used for
health communication. Previous research has shown that health campaigns using social in�uencers as
message sources can lead to increased engagement, the number of tweets sent each day, and reach
(Kostygina et al., 2020).

Our research has revealed that medical professionals who were also in�uential on social media were not
specifying medical model N95s. Possibly in part due to this lack of clarity and detail about speci�c
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masks, we observed widespread misunderstanding about what kind of masks provide the greatest
protection against COVID-19. In addition, the messaging related to masks by the CDC and the WHO was
inconsistent in terms of the type of masks that were effective (Bai, 2020).

In an era where there is signi�cant controversy surrounding mask mandates in the U.S., there are
challenges in creating consensus and clarity surrounding the use of masks (Adolph et al., 2020; Birkland
et al., 2021). It appears that not only con�icting messages about protective masks from local and
national leaders and in�uencers but also a lack of detail and e�cient messaging slowed their widespread
continued adoption of protective masks.

Individuals may also be anti-mask when following certain politicians and celebrities who hold such
beliefs. Research has shown that social media discussions surrounding pro- and anti-masks have
frequently veered into other racial, gender, and political controversies. Instead of relying on science and
facts by the audiences, health messaging about masks has shown a tendency to fall victim to vaccine
hesitancy (Hudson & Montelpare, 2021).

Going forward, we would recommend that medical in�uencers recommending masks could take the
following steps for clarity:

1. (i) Specify the exact type of medical model N95 masks. This can also include links and guidance on
appropriate medical N95 masks.

2. (ii) Learn from strategies in in�uencer marketing to identify and engage with audiences in a
personally relevant manner using tailored messages and work collaboratively with other in�uencers
(Lutkenhaus et al., 2019);

3. (iii) Strategic use of visuals (King & Lazard, 2020) to clarify the correct use of masks. Research by
Betsch et al. (2020) has shown that a clear infographic showing how a mask reduced the risk of
airborne disease increased the belief in the effectiveness of masks.

However, it is important to note some limitations of Twitter as a medium and its restrictive 280-character
limit. Moreover, tweets can have a short half-life which may make it tricky for readers to see past shared
posts. Furthermore, there may be a need to re-share key details and to not have the assumption that
people will see or remember previous posts particularly since some readers of tweets may be new
followers as the in�uence of a medical in�uencer increases.
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Figure 1

Impact of N95 recommendations in Jan 2021


