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Coronavirus (CoV) disease 2019 (COVID-19) is a severe respiratory illness first reported in Wuhan, the capital
city of Hubei Province, China. The first patient to be hospitalized with COVID-19 was admitted on 12 December
2019 [1]. The symptoms of the disease include fever, an unproductive cough, muscular soreness and dyspnea [2].
Predominantly affecting older people, particularly those with underlying medical conditions, COVID-19 has an
estimated mortality rate of 2–5% [3].

The causative agent of COVID-19 is a CoV; named SARS-CoV-2 by the WHO on 11 February 2020 (the
same day the disease itself was officially named) [4]. Phylogenetic analysis revealed that the virus is most closely
related to a group of SARS-like CoVs (genus Betacoronavirus, subgenus Sarbecovirus) previously isolated from bats
in China [1]. Among this group is SARS-CoV, the causative agent of SARS.

On 11 March 2020, the WHO declared the COVID-19 outbreak a global pandemic [5]. At the time of writing,
213 countries and territories around the world and two international conveyances have reported cases of COVID-
19, with the total number surpassing 10 million and over 500,000 associated deaths [6]. While these numbers make
for painful reading, the situation could have been significantly worse had it not been for the strict social distancing
and isolation measures imposed by most nations in a concerted effort to ‘flatten the curve’ [7]. However, as these
measures are eased and at least some sectors of society return to work, we need to consider what procedures are
now required to continue protecting a post-lockdown population [8].

In the absence of a vaccine, or effective antiviral, one of our only remaining strategies for controlling COVID-19
is to physically block the spread of SARS-CoV-2 in the community. Given that COVID-19 is a respiratory illness,
the most effective physical defense likely involves widespread public use of face coverings, in conjunction with other
control measures [9].

Face coverings (also variously referred to as face masks, nonmedical masks, community masks or barrier masks)
function primarily in source control; capturing droplets expelled by an infected individual [10]. Droplet spread is
widely considered to be the main mode of transmission of SARS-CoV-2 [11]. Small aerosols are created by rupture of
bubbles, or thin films, in the bronchioles of the lungs and vocal cords when speaking. Larger droplets >10 μm fail
to traverse the 90◦ bend of the throat, but can be created in the mouth during speech, coughing and sneezing [12].
There is significant uncertainty, to date, as to what size range is most infectious and, even in a single patient, the
distribution of SARS-CoV-2 in the respiratory tract appears to vary widely [13]. However, it is known that expelled
particles as large as 100 μm can travel more than 2 m in realistic scenarios [14], and due to the much larger volume,
can potentially carry a significant viral load and associated infection risk. Once expelled, droplets evaporate to
droplet nuclei (which, being ∼tenfold lighter, remain airborne for longer, thus potentially increasing transmission
rates [15]).
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Despite some early concerns relating to the benefits of public masking in preventing viral spread (specifically
influenza virus) [16], a recent meta-analysis by Chu et al. [17], involving 172 observational studies across 16 countries
and six continents, strongly suggests that face masks reduce the spread of SARS-CoV-2. Macintyre and Chughtai [18]

support this view, suggesting that all sectors of society (the community, sick and healthcare workers) will benefit
from masking. Indeed, this growing consensus is in line with the findings from the 2003 SARS outbreak in Hong
Kong, which show that widespread public use of face masks, together with frequent hand washing and living
quarter disinfection, significantly reduced the risk of viral transmission [19]. This, together with evidence from trials
with other epidemic respiratory viruses [20], suggests that widespread public masking might be a useful strategy in
controlling community spread of SARS-CoV-2.

However, despite this, until recently there has been a reluctance by public health administrators to embrace
universal public masking [21]. This reticence centers mainly on two key concerns [9]. First, public demand is likely
to lead to even further shortages in already stretched healthcare settings [22]. The second issue relates to potential
carelessness and complacency in the general population. While carelessness speaks to inappropriate mask usage
(i.e., ill fitting or improperly donned masks), the complacency issue centers on a false sense of security which may
accompany mask usage; leading to reduced adherence to other necessary control measures, as previously reported
by Yan et al. [23].

In line with the most recent public health recommendations [24], and in the absence of an available vaccine or
effective antiviral, we suggest that properly designed ‘do it yourself ’ (DIY) face masks, fabricated from common
household materials, represent the most efficient means of controlling community spread of SARS-CoV-2 (partic-
ularly when used in conjunction with appropriate social distancing and hand hygiene practices). DIY face masks
reduce demand for medical grade personal protective equipment (PPE) such as N95 masks, thereby safeguarding
the medical supply chain and protecting healthcare workers [25]. Furthermore, depending on the materials used,
properly designed DIY face masks are often easier to use and more comfortable to wear for prolonged periods. While
not as effective as PPE [26], several studies have shown that masks fashioned from common household materials
(including tea cloths [27], pillowcases [28] and T-shirts [29]) are at least partially effective in blocking viral spread.
Indeed, Zhao et al. [30] have helped to quantify the approach using a ranking system (based on filtration quality
factor, fabric microstructure and charging ability), to identify the most effective household materials for DIY mask
fabrication. Proof of concept for the DIY approach is provided, at least in part, by Ma et al., [31], who have recently
shown that homemade masks, composed of four layers of kitchen paper and one layer of cloth, could block 95.15%
of the avian influenza virus, compared with 99.98% for N95 masks and 97.14% for surgical masks.

To be effective, everyone, irrespective of whether they are symptomatic or not, should be advised to wear a face
covering in public (particularly in situations where appropriate social distancing is either impractical or impossible).
This totalitarian approach serves two purposes: first, it overcomes the stigma associated with wearing a mask in
public (previously considered by Buregyeya et al. [32], in relation to TB patients). Second, it reduces spread by
asymptomatic carriers. This is particularly important in the case of SARS-CoV-2, whereby the viral load has been
shown to be similar in symptomatic and asymptomatic patients [33], and infection from an asymptomatic contact
has already been reported [34]. Furthermore, universal public masking has the added benefit of protecting against
other respiratory infectious agents, such as influenza virus [35]. Indeed, co-infection by SARS-CoV-2 and Influenza
virus has already been reported in both China [36] and Iran [37]. Encouragingly, and in support of the above, Cowling
et al. [38] have shown that nonpharmaceutical interventions, including face masks, resulted in a 44% reduction in
influenza transmissibility in Hong Kong, in the midst of the current COVID-19 pandemic.

Thus, in the absence of a vaccination strategy, DIY face masks will likely play an important role in stemming the
spread of SARS-CoV-2. We conclude by introducing a new idiom to the epidemiology lexicon: in the absence of
vaccination, mask-the-nation!

Acknowledgments

The authors are members of the National Standards Authority of Ireland (NSAI) Expert Advisory Group on barrier masks. This paper

is dedicated to the memory of all those who lost their lives in the COVID-19 pandemic.

Financial & competing interests disclosure

The authors have no relevant affiliations or financial involvement with any organization or entity with a financial interest in or finan-

cial conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria,

stock ownership or options, expert testimony, grants or patents received or pending, or royalties.

10.2217/fmb-2020-0112 Future Microbiol. (Epub ahead of print) future science group



COVID-19: in the absence of vaccination – ‘mask-the-nation’ Editorial

No writing assistance was utilized in the production of this manuscript.

References
1. Wu F, Zhao S, Yu B et al. A new coronavirus associated with human respiratory disease in China. Nature 579(7798), 265–269 (2020).

2. Sun J, He W-T, Wang L et al. COVID-19: epidemiology, evolution, and cross-disciplinary perspectives. Trends Mol. Med. 26(5),
483–495 (2020).

3. Wu Y-C, Chen C-S, Chan Y-J. The outbreak of COVID-19: an overview. J. Chin. Med. Assoc. 83(3), 217 (2020).

4. Gorbalenya AE, Baker SC, Baric RS, Al E. Severe acute respiratory syndrome-related coronavirus: the species and its viruses, a statement
of the Coronavirus Study Group. BioRxiv doi:10.1101/2020.02.07.937862 (2020) (Epub ahead of print).

5. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed. 91(1), 157–160 (2020).

6. Worldometer. COVID-19 coronavirus pandemic (2020). www.worldometers.info/coronavirus/

7. Preiser W, Van Zyl G, Dramowski A. COVID-19: getting ahead of the epidemic curve by early implementation of social distancing. S.
Afr. Med. J. 110(4), doi.org/10.7196/SAMJ.2020.v110i4.14720 (2020).

8. Javid B, Balaban NQ. Impact of population mask wearing on Covid-19 post lockdown. medRxiv doi:10.1101/2020.04.13.20063529
(2020) (Epub ahead of print).

9. Sunjaya AP, Jenkins C. Rationale for universal face masks in public against COVID-19. Respirology 25(7), 678–679 (2020).

10. Esposito S, Principi N, Leung CC, Migliori GB. Universal use of face masks for success against COVID-19: evidence and implications
for prevention policies. Eur. Respir. J. 55(6), 2001260 (2020).

11. Wu D, Wu T, Liu Q, Yang Z. The SARS-CoV-2 outbreak: what we know. Int. J. Infect. Dis. 12(94), 44–48 (2020).

12. Bake B, Larsson P, Ljungkvist G, Ljungström E, Olin A. Exhaled particles and small airways. Respir. Res. 20(1), 8 (2019).

13. Wölfel R, Corman VM, Guggemos W et al. Virological assessment of hospitalized patients with COVID-2019. Nature 581, 465–469
(2020).

14. Xie X, Li Y, Chwang A, Ho P, Seto W. How far droplets can move in indoor environments: revisiting the Wells evaporation-falling
curve. Indoor Air 17(3), 211–225 (2007).

15. Morawska L, Johnson G, Ristovski Z et al. Size distribution and sites of origin of droplets expelled from the human respiratory tract
during expiratory activities. J. Aerosol Sci. 40(3), 256–269 (2009).

16. Simmerman JM, Suntarattiwong P, Levy J et al. Findings from a household randomized controlled trial of hand washing and face masks
to reduce influenza transmission in Bangkok, Thailand. Influenza Other Respir. Viruses 5(4), 256–267 (2011).

17. Chu DK, Akl EA, Duda S et al. Physical distancing, face masks, and eye protection to prevent person-to-person transmission of
SARS-CoV-2 and COVID-19: a systematic review and meta-analysis. Lancet 395, 1973–1987 S0140-6736(20)31142-9 (2020).

18. Macintyre CR, Chughtai AA. A rapid systematic review of the efficacy of face masks and respirators against coronaviruses and other
respiratory transmissible viruses for the community, healthcare workers and sick patients. Int. J. Nurs. Stud. 108, 103629 (2020).

19. Lau JT, Tsui H, Lau M, Yang X. SARS transmission, risk factors, and prevention in Hong Kong. Emerg. Infect. Dis. 10(4), 587 (2004).

20. Jefferson T, Del Mar CB, Dooley L et al. Physical interventions to interrupt or reduce the spread of respiratory viruses. BMJ 339, b3675
(2009).

21. Martin G, Hanna E, Dingwall R. Face masks for the public during Covid-19: an appeal for caution in policy. doi:10.31235/osf.io/uyzxe
(2020) (Epub ahead of print).

22. Ranney ML, Griffeth V, Jha AK. Critical supply shortages: the need for ventilators and personal protective equipment during the
Covid-19 pandemic. N. Engl. J. Med. 382(18), e41 (2020).

23. Yan Y, Bayham J, Fenichel EP, Richter A. Do face masks create a false sense of security? a COVID-19 dilemma.
medRxiv doi:10.1101/2020.05.23.20111302 (2020) (Epub ahead of print).

24. Mahase E. Covid-19: what is the evidence for cloth masks? BMJ 369, m1422 (2020).

25. Chirico F, Nucera G, Magnavita N. COVID-19: protecting healthcare workers is a priority. Infect. Control Hosp.
Epidemiol. doi:10.1017/ice.2020.148 1–4 (2020) (Epub ahead of print).

26. Macintyre CR, Seale H, Dung TC et al. A cluster randomised trial of cloth masks compared with medical masks in healthcare workers.
BMJ Open 5(4), e006577 (2015).

27. Van Der Sande M, Teunis P, Sabel R. Professional and home-made face masks reduce exposure to respiratory infections among the
general population. PLoS ONE 3(7), e2618 (2008).

28. Davies A, Thompson K-A, Giri K, Kafatos G, Walker J, Bennett A. Testing the efficacy of homemade masks: would they protect in an
influenza pandemic? Disaster Med. Public Health Prep. 7(4), 413–418 (2013).

29. Dato VM, Hostler D, Hahn ME. Simple respiratory mask: simple respiratory mask. Emerg. Infect. Dis. 12(6), 1033 (2006).

future science group 10.2217/fmb-2020-0112

http://www.worldometers.info/coronavirus/
https://www.futuremedicine.com/action/showLinks?crossref=10.1016%2Fj.jaerosci.2008.11.002&coi=1%3ACAS%3A528%3ADC%252BD1MXitVOltLs%253D&citationId=p_15
https://www.futuremedicine.com/action/showLinks?pmid=32015508&crossref=10.1038%2Fs41586-020-2008-3&coi=1%3ACAS%3A528%3ADC%252BB3cXksFKlsLc%253D&citationId=p_1
https://www.futuremedicine.com/action/showLinks?pmid=15200846&crossref=10.3201%2Feid1004.030628&citationId=p_19
https://www.futuremedicine.com/action/showLinks?pmid=32191675&citationId=p_5
https://www.futuremedicine.com/action/showLinks?pmid=30634967&crossref=10.1186%2Fs12931-019-0970-9&coi=1%3ASTN%3A280%3ADC%252BB3cjgsF2ltQ%253D%253D&citationId=p_12
https://www.futuremedicine.com/action/showLinks?pmid=18612429&crossref=10.1371%2Fjournal.pone.0002618&citationId=p_27
https://www.futuremedicine.com/action/showLinks?pmid=32353901&crossref=10.1111%2Fresp.13834&citationId=p_9
https://www.futuremedicine.com/action/showLinks?pmid=21651736&crossref=10.1111%2Fj.1750-2659.2011.00205.x&citationId=p_16
https://www.futuremedicine.com/action/showLinks?pmid=19773323&crossref=10.1136%2Fbmj.b3675&citationId=p_20
https://www.futuremedicine.com/action/showLinks?pmid=32359479&crossref=10.1016%2Fj.molmed.2020.02.008&coi=1%3ACAS%3A528%3ADC%252BB3cXkvFChs7w%253D&citationId=p_2
https://www.futuremedicine.com/action/showLinks?pmid=32265341&crossref=10.1136%2Fbmj.m1422&citationId=p_24
https://www.futuremedicine.com/action/showLinks?pmid=32235945&crossref=10.1038%2Fs41586-020-2196-x&citationId=p_13
https://www.futuremedicine.com/action/showLinks?pmid=24229526&crossref=10.1017%2Fdmp.2013.43&citationId=p_28
https://www.futuremedicine.com/action/showLinks?pmid=32497510&crossref=10.1016%2FS0140-6736%2820%2931142-9&citationId=p_17
https://www.futuremedicine.com/action/showLinks?pmid=32134861&crossref=10.1097%2FJCMA.0000000000000270&citationId=p_3
https://www.futuremedicine.com/action/showLinks?pmid=32350103&crossref=10.1183%2F13993003.01260-2020&citationId=p_10
https://www.futuremedicine.com/action/showLinks?pmid=17542834&crossref=10.1111%2Fj.1600-0668.2007.00469.x&coi=1%3ASTN%3A280%3ADC%252BD2szjtFOrtw%253D%253D&citationId=p_14
https://www.futuremedicine.com/action/showLinks?pmid=16752475&crossref=10.3201%2Feid1206.051468&citationId=p_29
https://www.futuremedicine.com/action/showLinks?pmid=32512240&crossref=10.1016%2Fj.ijnurstu.2020.103629&citationId=p_18
https://www.futuremedicine.com/action/showLinks?pmid=32212516&crossref=10.1056%2FNEJMp2006141&coi=1%3ACAS%3A528%3ADC%252BB3cXovVSjsbY%253D&citationId=p_22
https://www.futuremedicine.com/action/showLinks?crossref=10.1016%2Fj.ijid.2020.03.004&citationId=p_11
https://www.futuremedicine.com/action/showLinks?pmid=25903751&crossref=10.1136%2Fbmjopen-2014-006577&citationId=p_26


Editorial Sleator, Darby, Giltinan & Smith

30. Zhao M, Liao L, Xiao W et al. Household materials selection for homemade cloth face coverings and their filtration efficiency
enhancement with triboelectric charging. Nano Lett. doi:10.1021/acs.nanolett.0c02211 (2020) (Epub ahead of print).

31. Ma QX, Shan H, Zhang HL, Li GM, Yang RM, Chen JM. Potential utilities of mask-wearing and instant hand hygiene for fighting
SARS-CoV-2. J. Med. Virol. doi:10.1002/jmv.25805 (2020) (Epub ahead of print).

32. Buregyeya E, Mitchell EM, Rutebemberwa E et al. Acceptability of masking and patient separation to control nosocomial tuberculosis in
Uganda: a qualitative study. J. Public Health 20(6), 599–606 (2012).

33. Zou L, Ruan F, Huang M et al. SARS-CoV-2 viral load in upper respiratory specimens of infected patients. N. Engl. J. Med. 382(12),
1177–1179 (2020).

34. Rothe C, Schunk M, Sothmann P et al. Transmission of 2019-nCoV infection from an asymptomatic contact in Germany. N. Engl. J.
Med. 382(10), 970–971 (2020).

35. Leung NH, Chu DK, Shiu EY et al. Respiratory virus shedding in exhaled breath and efficacy of face masks. Nat. Med. 26(5), 676–680
(2020).

36. Ding Q, Lu P, Fan Y, Xia Y, Liu M. The clinical characteristics of pneumonia patients coinfected with 2019 novel coronavirus and
influenza virus in Wuhan, China. J. Med. Virol. doi:10.1002/jmv.25781 (2020) (Epub ahead of print).

37. Khodamoradi Z, Moghadami M, Lotfi M. Co-infection of coronavirus disease 2019 and influenza: a report from Iran. Arch. Iran
Med. 23(4), 239–243 (2020).

38. Cowling BJ, Ali ST, Ng TW et al. Impact assessment of non-pharmaceutical interventions against coronavirus disease 2019 and
influenza in Hong Kong: an observational study. Lancet Public Health 5(5), e279–e288 (2020).

10.2217/fmb-2020-0112 Future Microbiol. (Epub ahead of print) future science group

https://www.futuremedicine.com/action/showLinks?pmid=32003551&crossref=10.1056%2FNEJMc2001468&citationId=p_34
https://www.futuremedicine.com/action/showLinks?pmid=32311320&crossref=10.1016%2FS2468-2667%2820%2930090-6&citationId=p_38
https://www.futuremedicine.com/action/showLinks?pmid=32371934&crossref=10.1038%2Fs41591-020-0843-2&coi=1%3ACAS%3A528%3ADC%252BB3cXmsVWjs78%253D&citationId=p_35
https://www.futuremedicine.com/action/showLinks?crossref=10.1007%2Fs10389-012-0503-1&citationId=p_32
https://www.futuremedicine.com/action/showLinks?pmid=32074444&crossref=10.1056%2FNEJMc2001737&citationId=p_33
https://www.futuremedicine.com/action/showLinks?pmid=32271596&crossref=10.34172%2Faim.2020.04&citationId=p_37

	COVID-19: In the Absence of Vaccination – ‘Mask-the-Nation’
	/var/tmp/StampPDF/FxBEoYfvAb/tmp.1595850933.pdf._WstQ

