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Dear Editor,

The COVID-19 global pandemic caused by infection with severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) remains a significant issue for global health, economics and society. Recent
results show a wide variation between countries of per-capita mortality by the disease COVID-19
caused by the virus SARS-CoV-2. For reasons that are not completely understood, the per-capita
mortality from COVID-19 varies by several orders of magnitude between countries [1]. Accurate
diagnoses, early detection and the management of severe cases differ between the countries as well as
the restrictions for the societies and the lock-down of the economy [2]. While in the Western countries
after initial hesitation a nation-wide lock-down of the economy became necessary, this was not the
case in Taiwan, Japan or South Korea. Figure 1 shows mortality rates per-capita (in relation to 100.000
inhabitants).

Although most people still went to work in those Asian countries, Covid-19-related mortality rates
are generally smaller in Asia than in European countries. The biggest difference seems to be that in the
Asian countries the wearing of face masks is already common in influenza epidemics and this is also
widely practiced by the populations in COVID-19 pandemic. This is unusual in western countries and
even at the times of highest infection rates, this was not recommended by the governing authorities,
even not by the WHO. It was only on June 1 that the WHO changed its recommendation to wear face
masks after all. To contain infections, they are now recommended for use in crowded public places,
said the WHO General Director in Geneva.

Infections occur through the airborne transmission of virus-containing droplets (5 to 10 �m)
and aerosols (≤5 �m) exhaled from infected individuals during breathing, speaking, coughing, and
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Fig. 1. Mortality rates per capita in some European and Asian countries (data of June 8, 2020; data source: https://www.
ecdc.europa.eu/en/publications-data/download-todays-data-geographic-distribution-covid-19-cases-worldwide).

sneezing. The spread of COVID-19 is assumed to be occurring through aerosols produced by asymp-
tomatic individuals during breathing and speaking [3, 4]. Droplet size, inertia, gravity, and evaporation
determines how far emitted droplets or aerosols remain suspended in the air for minutes-to-hours after
a cough or sneeze [5–7]. Droplets sediment fast, contaminate surfaces and lead to contact transmission
while aerosols accumulate in indoor air for hours, remain infectious and can be inhaled deep into
the lungs. Thus, two respiratory virus transmission pathways exist: contact (between people and with
contaminated surfaces) and airborne inhalation.

The transmission of the SARS-Cov2 virus is discussed to occur largely via large cough or sneeze
droplets, which comprise the vast portion of the sprayed liquid in cough/sneeze and will land in the
nasopharynx due to their size — precisely where the receptors for the virus are present, allowing viral
attachment and entry into the host cells. Obviously, this route of transmission could be effectively
blocked by simple physical barrier like face masks [8].

Therefore, the wearing of face masks might reduce virus infection induced by: i.) direct contact
with respiratory secretions such as on hands and surfaces, ii.) the infection of other persons through
speaking, coughing, and sneezing, and 3.) the inhalation of aerosols.

Indeed, face mask usage has been shown to decrease infection and was successfully implemented
during former coronavirus outbreaks (i.e. SARS and MERS [9]). Asian countries demonstrate that
– among continual isolation, prompt identification of cases and contacts, strict quarantines, travel
restrictions, social distancing, and personal hygiene - wearing a mask when on public transit or shopping
might help to limit the spread of SARS-COV-2 [10–12].

The findings of a systematic review of 172 studies on COVID-19, SARS, and MERS provide the
best available evidence that wearing face masks protects people against infection by coronaviruses
(and that eye protection could confer additional benefit) [13]. However, none of these interventions
afforded complete protection from infection. Assuming that masks would only reduce transmissions
by 22%, then after 10 cycles of the infection, mask-wearing would reduce the level of infection in the
population by 91.7%, as compared with a non-mask wearing population [1].

https://www.ecdc.europa.eu/en/publications-data/download-todays-data-geographic-distribution-covid-19-cases-worldwide
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It is highly unlikely that entire countries or populations will ever be randomized to either wear, or not
wear, face masks. Therefore, there is not enough data to quantify risk reduction from the use of masks
and it is not possible to establish the evidence for wearing masks with certainty. Though masks alone
cannot stop the pandemic, studies might indicate that mask wearing should be implemented as early
as possible and, especially indoors, should be maintained until the end of the pandemic to successfully
combat mortality from SARS-COV-2. The Asian states show that this is possible without a general
lock-down.
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