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The current coronavirus disease 2019 (COVID-19) pandemic caused a global shortage of medical
masks, leaving most exposed health personnel without appropriate protection.

Since the beginning of the outbreak, the World Health Organization WHO) has revised several times the
recommendations on general use of facemasks. Until recently, WHO recommended to limit the use of
facemasks to symptomatic people and advised against off-standard solutions. Moreover, recommenda-
tions differ among and within countries, causing public confusion and individual initiative.

There is wide consensus that universal appropriate use of masks may contribute both to contain the
epidemic and to reduce the burden on national procurement, if a community production approach is
followed. Especially in low-middle income countries, due to the scarce capacity of national industrial
production or import, the use of masks produced at community level may become the only viable option.
For the purpose ad hoc guidelines will be needed.

Current knowledge and experience call for further and updated review of global and national guidelines
to provide clear and consistent criteria to ensure the widest availability and appropriate use of facial
protection, bearing in mind populations in socio-economic disadvantaged settings.
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he current coronavirus disease 2019 (COVID-

19) pandemic caused a dramatic global short-

age of personal protection equipment (PPE),
including medical masks, often leaving most exposed
health personnel without appropriate protection.!

Latest 2019 pre-COVID-19 World Health Organiza-
tion (WHO) guidelines for mitigating the risk and
impact of epidemic and pandemic influenza would
“conditionally recommend” face masks worn by asymp-
tomatic people in severe epidemics or pandemics.
Although in the absence of evidence, the guidelines
explicitly admitted a mechanism of plausibility for
the potential effectiveness of this measure in reducing
transmission in the community.2

Since the beginning of the COVID-19 outbreak,
WHO has revised several times the recommendations
on general use of face masks. Probably with the inten-
tion to ensure essential supply, at the early stage of the
pandemic WHO advised the general public to limit the
use of medical masks to symptomatic people and clearly
advised against off-standard solutions (ie, cloth masks)
“under any circumstance.” However, with contradic-

tion, adding that “masks might be worn in some coun-
tries according to local cultural habits” where often
masks are indeed reusable and made of cloth. These
inconsistencies were considered a possible cause of
public confusion.*’ In April, new guidelines softened
WHO’s position toward face masks use in the commu-
nity. The new document stated that “wearing a medical
mask is one of the prevention measures to limit spread
of certain respiratory diseases, including 2019-nCoV,”
adding though that “the wide use of masks by healthy
people in the community setting is not supported by
current evidence and carries uncertainties and critical
risks.” Moreover the new guidelines advised decision-
makers to apply a risk-based approach, highlighting
that there is no current evidence to make a recommen-
dation for or against nonmedical masks use in the com-
munity setting; however, clarifying that no criticism
was moved toward countries who suggest wearing
masks, and remarking the importance of advice about
how to wear and dispose of them.® In June, after almost
3 months from the announcement of COVID-19 pan-
demic and 6 months from the start of the epidemic,
WHO advised governments to encourage the general
public to use face masks, both medical and nonmedical,
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as part of a comprehensive approach to limit severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2) transmis-
sion. Although stating that the widespread use of masks in
healthy people is not yet supported by high quality or direct
scientific evidence, the potential benefits and harms should
be considered.’

During the peak of the pandemic, WHO recommendations
contrasted with those of other public health agencies. In light
of the evidence that a significant portion of asymptomatic
and presymptomatic individuals can transmit the virus to
others before showing symptoms, since the beginning
CDC suggested “wearing cloth face coverings in public set-
tings where other social distancing measures are difficult to
maintain.”® The European Centre for Disease Prevention
and Control (ECDC) has followed a similar recommenda-
tion.” Additionally, recommendations differ also among and
within countries.” When the epidemic was peaking, the
[talian government strictly followed the initial WHO recom-
mendations, while the Lombardia Region made the use of face-
masks compulsory in public, an approach subsequently
adopted by the central government, but only where distancing
could not be ensured.'® China requested to wear masks in pub-
lic,"" and the Czech Republic made it compulsory to wear any
mouth- and nose-covering apparel when in public, launching a
nationwide DoltYourself campaign.'”

This fragmented scenario has generated confusion and doubts
about the universal use of facemasks.

We understand the earliest WHQO’s concerns related to costs,
procurement burden, false sense of security, or reduced effec-
tiveness due to incorrect use of wearing masks. We are also
aware of some medical warnings.> However, we assert that
a well-oriented community-focused approach is the most
adequate response to those concerns. Along this line, we argue
that international guidelines have to be constantly updated
and revised considering also (1) the available and progressive
evidence of the effectiveness universal use of face masks in pre-
venting the spread of the coronavirus infection; and (2) the
benefits of involving communities in the mask-making enter-
prise, if clear instructions are provided, suggesting appropriate
technical specifications and to prevent misuse.

While PPE should ideally respond to recognized safety and
quality standards, the current pandemic is by no means an ideal
situation, and even in high-income countries, such as the
United States of America (USA) and Italy, the market is dra-
matically failing in providing on-standard face protection
including to the most exposed personnel. Under these circum-
stances, community level production may be the solution to
protect the general public and release resources for the
health-care personnel. With limited exceptions, the situation
in low-middle income countries (LMICs) will inevitably be
worse. Due to the scarce capacity of national production or
import, it is highly unlikely that they will be able to provide

enough certified disposable masks to all their population. To
overcome the global shortage, especially in LMICs, a viable
option would be the production of masks at community
and/or domestic level.'* This solution will be most effective
if accompanied by appropriate instructions and training, as
well as the indication of the best possible technical solution
according to the local setting.

THE RATIONALE BEHIND “FACE MASKS FOR ALL”
Evidence suggests that facemasks play a pivotal role in the pre-
vention and control of infectious respiratory disease transmis-
sion,!>1% and nose-mouth barriers reduce—to an extent
limited according to their technical characteristics (for exam-
ple, cloth masks have proved to be less effective than medical
masks)!"—the exposure of healthy people to infection, and to
a higher extent the capacity of infected people to spread infec-
tion by means of droplets.'®

Furthermore, it has been reported that SARS-CoV-2 can be
transmitted by mildly ill or even asymptomatic people!*?’;
thus, limiting the use of face masks to symptomatic people
may allow wide uncontrolled spread of the virus. The impor-
tance of adequate protective barriers, for both symptomatic
and asymptomatic people becomes self-evident, suggesting
that, during epidemics, nose and mouth protection should
be universal in all situations where appropriate distancing is
not possible or unpredictable, especially in closed spaces.
Some of the countries that seem to have been more successful
in the control of the epidemic enacted policies toward
that goal.

In South Korea, for example, health officials have urged all
citizens to wear filtered masks, with the Seoul government seiz-
ing near total control of face-mask production, distribution,
and sales.’! A similar approach was implemented by
Taiwan, where the government, recognizing the importance
of ensuring an adequate supply of medical equipment, first,
stopped exports of surgical face masks and requested local com-
panies to increase production; second, took control of face
mask distribution from the private sector, to ensuring no
hoarding of supplies or exploitative pricing; and third, estab-
lished a purchasing policy.?? This policy allows every
Taiwanese to buy a certain amount of adult and children’s
masks per week from pharmacies and clinics for a con-
trolled price.

THE RATIONALE BEHIND “ALL FOR FACE MASKS”

If we agree on the usefulness of appropriate universal use of
masks to limit the spread of the virus by means of droplets,
the new challenge becomes providing masks to everybody,
ensuring their effective and safe use, and making the produc-
tion as sustainable as possible, which suggests local availability,
affordability, and reusability.
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Regarding availability, where capability for industrial produc-
tion of high standard PPE exists and can be increased to the
needs, this would possibly be the best choice. Import instead
may not be an intelligent option for granting an effective
national pandemic response. According to WHO modeling,
an estimated 89 million medical masks are required for the
COVID-19 response each month. To meet rising demand,
manufacturing should increase globally by 40%.! However,
the pandemic also challenged the functioning of the global
market, with producing countries banning their exports to
meet the foreseeable increase in national demand. When
the epidemic was peaking, even China—the world’s main pro-
ducer—asked for international support for medical masks and
other PPEs. In Italy, despite the initial official recommenda-
tion of the Ministry of Health, there was a general rush to
buy all possible kinds of medical masks and respirators, enor-
mously increasing costs and hindering supply to first-line
workers.

Limiting use to disposable PPE will come with an additional
burden to national systems, due to the need to dispose of it
adequately. The Chinese experience highlights this problem:
at the peak of the COVID-19 outbreak, hospitals in Wuhan
increased the medical waste from PPE by 6 times—to nearly

270 tons/d.?

With the need increasing, in social media homemade solu-
tions flourished, mostly without any evidence about their
effectiveness, but creativity and commonsense. As this
movement cannot be stopped—people are mainly moved
by their individualistic desire of personal protection—then
it should be managed.

Local community production may be a viable option and pos-
sibly the most appropriate one in socially and economically
disadvantaged settings. However, best possible solutions need
to be identified and promoted according to effectiveness,
safety, availability, affordability, and sustainability criteria.

Despite WHO initial advice against cloth masks® and although
cloth masks have lower filtration capacity compared with dis-
posable medical masks, evidence suggests that any type of mask
use is likely to decrease viral exposure and infection risk on a
population level, despite imperfect fit and imperfect adher-
ence, still offering some level of protection.'®%*

In addition to cloth, some combination of different materials
easily available at community/domestic level could be more
effective, with protection increasing according to the fineness
of the fabric and the number of layers.!* In a study, vacuum
cleaner bags and double layer tea towels proved to have a fil-
tration power very near to that of surgical masks, although due
to a too high a pressure drop causing insufficient breathability,
these materials could not be considered good mask materials.
T-shirts or pillowcases made of 100% cotton are suggested as
the most suitable homemade mask material.”4

Face Masks for All and All for Face Masks in the COVID-19 Pandemic

Pros and Cons of Local Production of Face Masks

Pros Cons

Wide and timely availability at local Lack of standardization and quality
level, prevents shortages of control; diversity of materials used
masks for professional use. and technical characteristics
(filterability, breathability, fitness)

Limited choice of materials in rural
areas and poor settings

Not adequate to supply caregivers
and people at high risk of
exposure

Affordable, easy, and cheap
manufacture

Environmental sustainability
(depending on reusability and
materials used)

Independent from global market
dynamics

Community empowerment

The standard for industrially produced medical masks is
mainly based on nonwoven material. Widely commercial-
ized domestic tools are also made of nonwoven material
(such as cleaning towels or cotton pads), giving the oppor-
tunity to widely test them for the domestic production of
protective masks.

A recent systematic review and meta-analysis concludes
that policy-makers across the globe should guarantee and
protect equal access to face masks for every social group.
Government interventions should facilitate and increase
the production capacity of facemasks, enabling widespread
use by the general public and for those with limited access to
facemasks.'©

The local production of face masks comes with several pros and
cons, these are presented in Table 1. Among others the diffuse
production and universal use of masks may improve the per-
ception of public health risks and strengthen the public sense
of both personal and community control.?’

The promotion of community production and universal use
of facemasks, should be supported with ad hoc guidelines.
Their development may need further interdisciplinary
research. Indeed, it should not be limited to technical aspects
(safety and biological effectiveness of materials and models,
decontamination procedures), but include epidemiological
(health outcomes), social and anthropological aspects (correct
and effective use), impact on local economy, and the charac-
teristics of effective communication strategies.

In any case, to avoid possible increased risk of transmission
associated with the incorrect use and disposal or maintenance
and decontamination of face masks, appropriate and widely
diffused instructions should necessarily accompany the pro-
motion of masks use and production’ and always insist on
the fundamental need to combine the use of masks with
the prioritarian hand hygiene and other infection preven-
tion and control (IPC) measures.
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CONCLUSIONS

To conclude, during epidemics, medical masks, and if not
available, appropriate homemade masks, should be universally
worn when keeping physical distance is not possible. Together
with other IPC measures, this practice will increase commu-
nity protection and empowerment. Homemade masks addi-
tionally contribute to freeing-up resources and more effective
equipment that should be absolutely reserved to health-care
and other workers at highest risk. Further research may help
to identify even more effective, safe, available, affordable,
and sustainable community level solutions. Nevertheless, cur-
rent situation, knowledge, and experience call for further and
updated review of global and national guidelines and recom-
mendations to provide, together with other IPC measures,
clear and consistent criteria to ensure the widest availability
and appropriate use of facial protection, bearing especially
in mind most vulnerable populations in socio-economic disad-
vantaged settings. We believe that the universal appropriate
use of effective reusable masks and their cooperative produc-
tion may prompt the sense of personal and collective respon-
sibility in building a resilient society where nobody should be
left behind.

About the Authors

Saluteglobale.it, Associazione di Promozione Sociale, Brescia, Italy (Drs Missoni,
Armocida, Formenti) and Centre for Research on Health and Social Care
Management, Bocconi University, Milano, Italy (Dr Missoni).

Correspondence and reprint requests to Eduardo Missoni, Saluteglobale.it,
Associazione di Promozione Sociale, Via Collebeato 26, 25127, Brescia, Italy;
(e-mail: eduardo.missoni@unibocconi.it)

Competing Interests

We have read and understood the Disaster Medicine and Public Health
Preparedness policy on declaration of interests and have no relevant interests
to declare.

Author Contributions
All persons listed as authors have contributed to preparing the manuscript and
their authorship meets the International Committee of Medical Journal

Editors (ICMJE) criteria.

REFERENCES

1. World Health Organization. Shortage of personal protective equipment
endangering health workers worldwide. https://www.who.int/news-room/
detail/03-03-2020-shortage-of-personal-protective-equipment-endangering-
health-workers-worldwide. Accessed March 29, 2020.

2. World Health Organization. Non-pharmaceutical public health
measures for mitigating the risk and impact of epidemic and pandemic
influenza. https://apps.who.int/iris/bitstream/handle/10665/329438/
9789241516839-eng.pdflua=1. Accessed March 29, 2020.

3. World Health Organization. Advice on the use of masks in the commu-
nity, during home care and in healthcare settings in the context of the
novel coronavirus (2019-nCoV) outbreak: interim guidance. https://
apps.who.int/iris/handle/10665/330987. Accessed March 29, 2020

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Chan AL-y, Leung CC, Lam TH, Cheng KK. To wear or not to wear:

WHO’s confusing guidance on masks in the covid-19 pandemic. The
BM] opinion. https://blogs.bmj.com/bmj/2020/03/11/whos-confusing-
guidance-masks-covid-19-epidemic/. Accessed March 29, 2020.

. Feng S, Shen C, Xia N, Song W, Fan M, Cowling BJ. Rational use of face

masks in the COVID-19 pandemic. Lancet Respir Med. 2020;8(5):434-436.
doi: 10.1016/S2213-2600(20)30134-X

. World Health Organization. Advice on the use of masks in the context

of COVID-19: interim guidance. https://apps.who.int/iris/handle/10665/
331693. Accessed June 27, 2020.

. World Health Organization. Advice on the use of masks in the context of

COVID-19. Interim guidance. https://www.who.int/publications/ifitem/
advice-on-the-use-of-masks-in-the-community-during-home-care-and-
in-healthcare-settings-in-the-context-of-the-novel-coronavirus-(2019-
ncov)-outbreak. Accessed June 6, 2020.

. Centers for Disease Control and Prevention. Recommendation regarding

the use of cloth face coverings, especially in areas of significant community-
based transmission. Content source: National Center for Immunization and
Respiratory Diseases (NCIRD), Division of Viral Diseases. https://www.cdc.
gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover.html.
Accessed June 4, 2020.

. ECDC European Centre for Disease Prevention and Control. Using face

masks in the community. Stockholm: ECDC; 2020. https://www.ecdc.
europa.eu/en/publications-data/using-face-masks-community-reducing-
covid-19-transmission. Accessed June 4, 2020.

. Ulteriori disposizioni attuative del decreto-legge 23 febbraio 2020, n. 6,

recante misure urgenti in materia di contenimento e gestione dell’emer-
genza epidemiologica da COVID-19, applicabili sull’intero territorio nazio-
nale. (20A02352). Gazzetta Ufficiale. Serie Generale, n. 108 del 27 aprile
2020).

Singhal T. A review of coronavirus disease-2019 (COVID-19). Indian ]
Pediatr. 2020;87:281-286. doi: 10.1007/s12098-020-03263-6

Hunt D. Coronavirus: Czechs facing up to COVID-19 crisis by making
masks mandatory. Euronews. https://www.euronews.com/2020/03/24/
coronavirus-czechs-facing-up-to-covid-19-crisis-by-making-masks-
mandatory. Accessed March 29, 2020.

Lazzarino Al, Steptoe A, Hamer M, Michie S. Covid-19: important poten-
tial side effects of wearing face masks that we should bear in mind. BMJ.
2020;369:m2003.

Chughtai AA, Seale H, MacIntyre CR. Use of cloth masks in the practice
of infection control - evidence and policy gaps. Int ] Infect Control.
2013;9(3):13.

Sim SW, Moey KS, Tan NC. The use of facemasks to prevent respiratory
infection: a literature review in the context of the Health Belief Model.
Singapore Med J. 2014;55(3):160-167. doi: 10.11622/smedj.2014037
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. 2020;
395(10242):1973-1987. doi: 10.1016/S0140-6736(20)31142-9
Maclntyre CR, Seale H, Dung TC, et al. A cluster randomised trial of cloth
masks compared with medical masks in healthcare workers. BMJ Open.
2015;5:0065717. doi: 10.1136/bmjopen-2014-006577

van der Sande M, Teunis P, Sabel R. Professional and home-made face
masks reduce exposure to respiratory infections among the general popu-
lation. PLoS One. 2008;3(7):e2618. doi: 10.1371/journal.pone.0002618
Rothe C, Schunk M, Sothmann P, et al. Transmission of 2019-nCoV
infection from an asymptomatic contact in Germany. N Engl ] Med.
2020;382:970-971. doi: 10.1056/NEJMc2001468

Bai Y, Yao L, Wei T, et al. Presumed asymptomatic carrier transmission of
COVID-19. JAMA. 2020;323(14):1406-1407. doi10.1001 /jama.2020.2565
The Wall Street Journal. South Korea rations face masks in coronavirus
fight. https://www.wsj.com/articles/south-korea-rations-face-masks-in-
coronavirus-fight-11584283720. Accessed March 29, 2020.

Taiwan Centers for Disease Control. Name-based rationing system for
purchases of masks to be launched on February 6; public to buy masks

e32

Disaster Medicine and Public Health Preparedness

https://doi.org/10.1017/dmp.2020.207 Published online by Cambridge University Press

VOL. 15/NO. 1


mailto:eduardo.missoni@unibocconi.it
https://www.who.int/news-room/detail/03-03-2020-shortage-of-personal-protective-equipment-endangering-health-workers-worldwide
https://www.who.int/news-room/detail/03-03-2020-shortage-of-personal-protective-equipment-endangering-health-workers-worldwide
https://www.who.int/news-room/detail/03-03-2020-shortage-of-personal-protective-equipment-endangering-health-workers-worldwide
https://apps.who.int/iris/bitstream/handle/10665/329438/9789241516839-eng.pdf?ua%3d1
https://apps.who.int/iris/bitstream/handle/10665/329438/9789241516839-eng.pdf?ua%3d1
https://apps.who.int/iris/bitstream/handle/10665/329438/9789241516839-eng.pdf?ua%3d1
https://apps.who.int/iris/handle/10665/330987
https://apps.who.int/iris/handle/10665/330987
https://blogs.bmj.com/bmj/2020/03/11/whos-confusing-guidance-masks-covid-19-epidemic/
https://blogs.bmj.com/bmj/2020/03/11/whos-confusing-guidance-masks-covid-19-epidemic/
https://doi.org/10.1016/S2213-2600(20)30134-X
https://apps.who.int/iris/handle/10665/331693
https://apps.who.int/iris/handle/10665/331693
https://www.who.int/publications/i/item/advice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-coronavirus-(2019-ncov)-outbreak
https://www.who.int/publications/i/item/advice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-coronavirus-(2019-ncov)-outbreak
https://www.who.int/publications/i/item/advice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-coronavirus-(2019-ncov)-outbreak
https://www.who.int/publications/i/item/advice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-coronavirus-(2019-ncov)-outbreak
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover.html
https://www.ecdc.europa.eu/en/publications-data/using-face-masks-community-reducing-covid-19-transmission
https://www.ecdc.europa.eu/en/publications-data/using-face-masks-community-reducing-covid-19-transmission
https://www.ecdc.europa.eu/en/publications-data/using-face-masks-community-reducing-covid-19-transmission
https://doi.org/10.1007/s12098-020-03263-6
https://www.euronews.com/2020/03/24/coronavirus-czechs-facing-up-to-covid-19-crisis-by-making-masks-mandatory
https://www.euronews.com/2020/03/24/coronavirus-czechs-facing-up-to-covid-19-crisis-by-making-masks-mandatory
https://www.euronews.com/2020/03/24/coronavirus-czechs-facing-up-to-covid-19-crisis-by-making-masks-mandatory
https://doi.org/10.11622/smedj.2014037
https://doi.org/10.1016/S0140-6736(20)31142-9
https://doi.org/10.1136/bmjopen-2014-006577
https://doi.org/10.1371/journal.pone.0002618
https://doi.org/10.1056/NEJMc2001468
https://doi.org/doi10.1001/jama.2020.2565
https://www.wsj.com/articles/south-korea-rations-face-masks-in-coronavirus-fight-11584283720
https://www.wsj.com/articles/south-korea-rations-face-masks-in-coronavirus-fight-11584283720
https://doi.org/10.1017/dmp.2020.207

Face Masks for All and All for Face Masks in the COVID-19 Pandemic

with their (NHI) cards. https://www.cdc.gov.tw/En/Bulletin/Detail/ 24. Davies A, Thompson KA, Giri K, Kafatos G, Walker ], Bennett A. Testing the
Z1]rlungRjM49LIBn8p6eAtypeid=158. Accessed March 29, 2020. efficacy of homemade masks: would they protect in an influenza pandemic?
23. Zuo M. Coronavirus leaves China with mountains of medical waste. South Disaster Med Public Health Prep. 2013;7(4):413-418. doi: 10.1017/dmp.2013.43
China Morning Post 12 March 2020. https://www.scmp.com/news/china/ 25. Syed Q, Sopwith W, Regan M, Bellis MA. Behind the mask. Journey
society/article/3074722/coronavirus-leaves-china-mountains-medical- through an epidemic: some observations of contrasting public health
waste. Accessed April 1, 2020. responses to SARS. ] Epidemiol Community Health. 2003;57:855-856.
Disaster Medicine and Public Health Preparedness e33

https://doi.org/10.1017/dmp.2020.207 Published online by Cambridge University Press


https://www.cdc.gov.tw/En/Bulletin/Detail/ZlJrIunqRjM49LIBn8p6eA?typeid%3d158
https://www.cdc.gov.tw/En/Bulletin/Detail/ZlJrIunqRjM49LIBn8p6eA?typeid%3d158
https://www.cdc.gov.tw/En/Bulletin/Detail/ZlJrIunqRjM49LIBn8p6eA?typeid%3d158
https://www.scmp.com/news/china/society/article/3074722/coronavirus-leaves-china-mountains-medical-waste
https://www.scmp.com/news/china/society/article/3074722/coronavirus-leaves-china-mountains-medical-waste
https://www.scmp.com/news/china/society/article/3074722/coronavirus-leaves-china-mountains-medical-waste
https://doi.org/10.1017/dmp.2013.43
https://doi.org/10.1017/dmp.2020.207

	Face Masks for All and All for Face Masks in the COVID-19 Pandemic: Community Level Production to Face the Global Shortage and Shorten the Epidemic
	THE RATIONALE BEHIND ``FACE MASKS FOR ALL''
	THE RATIONALE BEHIND ``ALL FOR FACE MASKS''
	CONCLUSIONS
	CONCLUSIONS
	Competing Interests
	Author Contributions
	REFERENCES


