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Abstract

Since the outbreak in Wuhan City, China, in late December 2019, the
Coronavirus Disease 2019 (COVID-19) has spread to nearly the whole
world, so that it was declared a pandemic by the Word Health
Organization. The severe acute respiratory syndrome corenavirus 2 (SARS-
CoV-2), the causative organism of COVID-19, is extremely infectious and
can adhere to droplet nuclei of < 5 mm diameter and become airbarne
(aerosol). Since COVID-19 was declared a pandemic, there has been
controversy on the use of cloth masks by the public, because of the still
inconclusive evidence of the efficacy of cloth masks in protecting against
COVID-19 transmission. Universal masking as a healthcare intervention in
the community is currently made mandatory by local governments of most
countries, since they follow the recent recommendation by the World
Health Organization. The issuing of the WHO recommendation on the
public use of masks was based on a study demonstrating that COVID-19
transmission does not occur only through droplets but also through
aerosols. In addition, there was a study showing that COVID-19
transmission does not only occur from patients with clinical symptoms but
also through asymptomatic and pre-symptomatic subjects, so that
universal masking is of benefit in providing protection when used by
healthy people and as source control to prevent cross-transmission to
other people. This review article aims to discuss the mechanism of
COVID-19 transmission, the evidence related to the efficacy of cloth masks,
and the guidelines related to the selection and use of masks by the general
population.
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Mandatory universal use of cloth mask for prevention
of coronavirus disease 2019 transmission

Yenny*©, Elly Herwana**, and Raditya Wratsangka***

ABSTRACT

Since the outbreak in Wuhan City, China, in late December 2019, the
coronavirus disease 2019 (COVID-19) has spread to nearly the whole world,
so that it was declared a pandemic by the Word Health Organization. The
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the
causative organism of COVID-19, is extremely infectious and can adhere to
droplet nuclei of < 5 um diameter and become airborne (aerosol). Since
COVID-19 was declared a pandemic, there has been controversy on the
use of cloth masks by the public, because of the still inconclusive evidence
of'the efficacy of cloth masks in protecting against COVID-19 transmission.
Universal masking as a healthcare intervention in the community is currently
made mandatory by local governments of most countries, since they follow
the recent recommendation by the World Health Organization. The issuing
of the WHO recommendation on the public use of masks was based on a
study demonstrating that COVID-19 transmission does not occur only
through droplets but also through aerosols. In addition, there was a study
showing that COVID-19 transmission does not only occur from patients
with clinical symptoms but also through asymptomatic and pre-symptomatic
subjects, so that universal masking is of benefit in providing protection
when used by healthy people and as source control to prevent cross-
transmission to other people. This review article aims to discuss the
mechanism of COVID-19 transmission, the evidence related to the efficacy
of cloth masks, and the guidelines related to the selection and use of masks
by the general population.
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INTRODUCTION

The severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), the causative
organism of coronavirus disease 2019 (COVID-
19), is an enveloped RNA beta-coronavirus that
is phylogenetically similar to the first severe acute
respiratory syndrome coronavirus (SARS-CoV-
1) and the Middle East respiratory syndrome
coronavirus (MERS-CoV).) The severe acute
respiratory syndrome coronavirus-2 is spherical
in shape, somewhat pleomorphic, and the virion
is 85 nm in diameter,® with a size range of 60—
140 nm.®

Coronavirus disease 2019 transmission
between humans mainly occurs through exposure
to respiratory droplets on exhalation and on close
contact with COVID-19 patients (within a
distance of 1 meter).® In addition, transmission
can also occur on touching contaminated objects
used by COVID-19 patients (fomite transmission)
and through aerosols (airborne transmission).®

Transmission of COVID-19 most frequently
occurs via symptomatic patients (those showing
symptoms of COVID-19) on close contact (£1
meter), but may also occur via presymptomatic
patients, who do not yet show symptoms of
infection because the disease is still in the
incubation period (14 days) or in asymptomatic
patients who do not show clinical symptoms at
all but carry the virus that can be transmitted to
other people.® The prevalence of asymptomatic
COVID-19 infection is 4.0-45.0%.©7

Since COVID-19 was declared a pandemic
by the World Health Organization (WHO) on
March 11, 2020,® the President of the Republic
of Indonesia has formed the Action Group for
Accelerated Management of coronavirus disease
2019 (COVID-19) [Gugus Tugas Percepatan
Penanganan Coronavirus Disease 2019
(COVID-19)]® that continually socializes the 3M
movement, where 3M is an acronym of the three
activities of washing the hands with soap, wearing
amask, and physical distancing with other people
in order to break the COVID-19 transmission
chain.

58

Prevents COVID-19 transmission

The use of personal protective equipment in
the form of masks is one of the essential pillars
of COVID-19 prevention. To date, the use of
masks by the general population is made
mandatory by local governments in many countries
because they follow the recommendation issued
by the WHO. The use of cloth masks by the
general population (universal masking) remains a
matter of debate, because of the still inconclusive
evidence for the protective efficacy of cloth
masks in the prevention of COVID-19
transmission.!%!'" In spite of this, several global
healthcare organizations have recently issued
recommendations in connection with the use of
masks by the general population. The United
States Centers for Disease Control and Prevention
(CDC) recommend the use of cloth masks (face
cloths) by the community in public places when
social distancing is difficult to maintain.(?

Similarly, the WHO that initially did not yet
recommend the use of masks by the general
population, again revised its guidelines on
December 1, 2020, and issued recommendations
on the use of masks by the general population in
areas of known or suspected COVID-19
infection, accompanied by explanations of the
types of mask that may be chosen in certain
relevant situations and conditions.

The issuing of recommendations on the use
of cloth masks by the CDC @' and WHO % for
the general population was due to existence of
several studies showing that COVID-19
transmission can also occur through droplet nuclei
(airborne transmission) that are produced upon
forceful exhalation such as shouting, singing, or
performing physical activities.(*! In addition,
there are studies indicating that COVID-19
transmission may also occur through pre-
symptomatic 1® and asymptomatic individuals.!"”

The rationale of mandatory universal
masking as a public health intervention when
social distancing is impossible is to control the
source of disease (mask users infected with
COVID-19), while universal masking is also of
benefit for prevention (protecting healthy users
against COVID-19 infection).!® We searched
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Pubmed Central and PubMed on 1 October 2020.
This review article aims to provide information in
connection with the mechanism of transmission
of COVID-19, evidence associated with cloth
masks, and guidelines related to the selection and
use of masks by the general population.

Droplet vs aerosol transmission

Respiratory droplets are defined as saliva
and secretions that are sprayed from the upper
respiratory tract through the mouth and nose
during exhalation (expelling air from the
respiratory tract) such as in coughing, sneezing,
laughing, speaking, and even normal breathing.('”
The activity performed determines the diameter
of the droplets that are produced. The majority
of droplets that are expelled during breathing or
clearing the throat are <1 m in diameter, whereas
droplets originating during sneezing are larger in
size, namely, 74.4 -360.1 um in diameter.®?

The size of the produced droplets determines
their extent and penetration in the respiratory
tract. Based on particle size, several types of
droplet are currently recognized: 1). small droplet
particles (<5-10 um in diameter). Droplet
particles of <5 um in diameter (droplet nuclei)
can penetrate the respiratory tract down to the
alveolar spaces, whereas droplet particles >5—
10 um in diameter are designated as respiratory
droplets and penetrate below the glottis; ii). large
droplet particles (>20 um in diameter) cannot
follow the respiratory airflow because they rapidly
settle due to gravity; iii). intermediate droplet
particles (10-20 um in diameter), have the
characteristics of both small and large droplets,
but disappear more rapidly than droplet particles
of <10 um in diameter and potentially carry a
smaller infectious dose than large droplets (>20
um in diameter).?!??

There are three main methods of
transmission of viral infection that cause acute
respiratory disease, namely contact (direct/
indirect), droplet, and aerosol/airborne
transmission. Direct contact transmission occurs
when the virus is transmitted directly by contact
from the infected patient to another patient,

Yol 40 No 1

without the aid of contaminated intermediary
objects. Indirect contact transmission occurs via
the transfer of a virus through contact with
intermediary objects contaminated by infected
patients. Droplet transmission occurs when there
is a person-to-person transmission of a virus
through the air by droplet sprays. The
characteristic feature of this mode of transmission
is the exposure of mucous membranes to virus-
containing droplets. Aerosol or airborne
transmission occurs when there is a person-to-
person transmission of the virus through the air
by the formation of aerosols in the size range of
respirable particles or smaller.??

Viral respiratory tract infection may occur
when infected patients produce droplets by
breathing, coughing, or sneezing. Transmission
between individuals, through large droplets (short-
distance) as well as small droplet nuclei (long-
distance), may occur depending on the distance
to the patients who are the source of infection.
Infection may also occur if the droplets deposit
onto the surface of objects (fomites) that are
subsequently touched and transported by the
hands, resulting in self-inoculation into mucosal
membranes (ocular, nasal, and oral).?"

In Figure 1, infected patients are
represented by orange-colored heads, while
potential recipients have white-colored heads.
Airborne transmission may occur by close contact
(at talking distance) and at longer distances
(several meters). Both types of heads are
potential recipients through self-inoculation when
touching the surface of contaminated objects
(fomite sources). Expiration includes normal
breathing exhalation, coughing, and sneezing.
Airborne droplets may persist on the surface of
objects (fomites) that may subsequently be
touched by the hands, so causing self-inoculation.

Transmission through respiratory droplets
forms the focus of attention in respiratory infection
with droplets of >5-10 um diameter. In general,
this has a very low risk of transmission of infection
for persons in close contact (1-2 meters), because
usually the droplets disappear rapidly from the
air. Because of gravity, these relatively large
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Prevents COVID-19 transmission
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Figure 1. Several possible mechanisms of transmission of respiratory infections.

droplets deposit onto the floor or other surfaces
within a few seconds.®"

Environmental factors, in this case the
airflow, also play arole in determining the droplet
transmission distance. Large droplets may persist
in the air if the airflow in the environment can
maintain the droplet suspension for a long enough
time, such as strong cross-flows or ventilation that
induces air flows.?" Aerosol or airborne
transmission may occur through large or small
particles that may persist for a considerable time
in the air at transmission distances of more than
2 meters.®?

Several studies conducted to identify the
presence of COVID-19 virus in respiratory air
or by aerosol transmission yielded inconsistent
results. A study conducted by Chia et al.®®
showed positive air samples in two out of three
isolation rooms of patients with COVID-19, with
viral particle sizes of around 1-4 um and >4 um
(total concentration of SARS-COV-2 in the air
samples ranging from 1.84 x 10°to 3.38 x 10°

60

RNA copies per m® of sampled air). The study of
Santarpia et al.?® showed that 63.2% of air
samples were positive, with mean viral load of
2.42 copies/L air. Samples taken from around the
beds of the patients and those from a distance of
more than 2 meters, had COVID-19 viral RNA
copies of 4.07 and 2.48 per L air, respectively.
This study supports the opinion that COVID-19
may be directly transmitted (droplet and person-
to-person transmission) as well as indirectly (by
contaminated objects and airborne transmission).
Liu et al.®® showed that more than half of the
viral RNA in the air samples had a size of <2.5
um and were therefore associated with aerosol
transmission.

The above studies show the occurrence of
air samples that are positive for the SARS-CoV-
2 genome, which supports the notion of airborne
COVID-19 transmission. In contrast, several
studies were showing contradictory results in
connection with airborne COVID-19
transmission, such as the Singaporean study of
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Ong et al.,?® who did not find positive air samples
from the isolation rooms of three patients. The
study by Alsved et al.?” conducted on 12 choir
singers and two patients with confirmed COVID-
19 showed significant differences in particle
emission between breathing, talking, and singing,
but failed to detect the virus in the respiratory air
of patients with confirmed COVID-19.
According to the investigators, the latter may
have been caused by several factors, such as
low viral concentrations in the air, differences in
viral loads in the droplet-producing respiratory
tract regions, or the dilution steps in preparing
the samples.

Airborne transmission of COVID-19 may
occur when a person is exposed to droplet nuclei
and is frequently found in healthcare personnel
when performing medical procedures in hospital,
resulting in the mechanical formation and
dispersion of aerosols or triggering an aerosol-
generating procedure, such as when performing
bronchoscopy, cardiopulmonary resuscitation,
tracheal intubation, mechanical ventilation, oral-
maxillofacial surgery, etc.®

Cloth masks

Cloth masks (cloth/fabric/homemade
masks) are defined as masks that are made of
any fabric such as cotton, gauze, silk or muslin.®
The use of cloth or non-medical masks by the
community is currently made mandatory by local
governments in several countries, including
Indonesia. Up to the present, there are still doubts
arising, both from medical personnel and the
general population, with regard to the efficacy of
cloth masks in protecting against COVID-19
transmission.

Several studies have been conducted to
determine the efficacy of cloth masks in reducing
the spread of respiratory infection in the
community. The study conducted by Davies et
al.®” aimed to evaluate the capacity of home-
made masks (made of several types of textile)
as alternatives to surgical masks as a physical
barrier against bacteria and viral aerosols. This
study determined the filtration efficiency of
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various types of cloth, such as cotton T-shirt fabric,
linen, silk, and scarfs in comparison with surgical
masks against two types of organism, namely
Bacillus atrophaeus (0.95—1.25 um in diameter)
and bacteriophage MS2 (23 nm in diameter). The
results showed that the mean filtration efficiency
of surgical masks (89.52%) was higher than that
of tea towel (72%), cotton mix (70.24%), linen
(61.67%), silk (54.32%), cotton T-shirt fabric
(50.85%), and scarf (48.87%). These study
results also showed that the use of home-made
masks was better than not wearing any mask at
all.®

The study conducted by Jung et al.*” aimed
to evaluate the filtration capacity of various types
of' masks, using the protocols of the Korean Food
and Drug Administration (KFDA) and the US
National Institute for Occupational Safety and
Health (NIOSH). Cloth masks made from cotton
handkerchiefs consisting of minimally four layers,
had a filtration efficiency of only 13%, whereas
extremely porous textiles such as gauze, had a
filtration efficiency of merely 3%, even though
consisting of several layers.

The study conducted by Jang et al.®» aimed
to evaluate the filtration efficiency, the number
of layers, and the effect of washing of commercial
cloth masks as compared to respirators. The
results of this study showed that the filtration
capacity of cloth masks increased 1.7—4.6 times
and 2.3-6.8 times when the cloth masks were
folded into two and four layers, respectively, as
compared with masks consisting only of one layer.
After a single washing, the filtration efficiency of
the cloth masks decreased 1.04—4.0 times as
compared with the products before washing.

A cluster randomized controlled trial
conducted by Maclntyre et al.®? aimed to
compare the efficacy of cloth masks to that of
medical masks used to protect healthcare
personnel from respiratory infection. The study
results showed that particle invasion through cloth
masks was very high (97.0%) when compared
with that of medical masks (44.0%). Workers
using cloth masks had a 6.64 times higher risk of
acquiring an influenza-like infection (RR=6.64;
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95%CI=1.45-28.65) and had a 1.72 times higher
risk of acquiring laboratory-confirmed viral
infection (RR=1.72; 95%CI=1.01-2.94) as
compared with those using surgical masks. The
investigators concluded that cloth masks did not
provide protection equal to that of medical masks
so that they should not be recommended for
healthcare personnel.

The study conducted by Neupane et al.®?
aimed to evaluate the filtration efficiency of cloth
masks and surgical masks against aerosol-sized
particles, and to determine the effects of washing,
drying, and stretching on filtration efficiency. The
study results showed that the filtration efficiency
of cloth masks was variable (63.0-84.0%), while
the efficiency of surgical masks was 94.0%.
These results also showed that the filtration
efficiency of cloth masks decreased by 20.0%
after four times washing and drying as a result of
changes in pore size and shape, and decreased
microfiber in the textile pores due to washing.

The study conducted by Ma et al.®¥ aimed
to evaluate the efficiency of three types of mask
(home-made, N95, and medical masks) to prevent
infection with avian influenza virus. The study
results showed that home-made masks consisting
of one layer of polyester cloth and four layers of
kitchen paper towels were able to inhibit viral
aerosol particles by 95.15%, while N95 and
surgical masks inhibited by 99.98% and 97.14%,
respectively. The investigators stated that cloth
masks were more breathable than N95 masks,
and that kitchen paper towels could be replaced
frequently. The study conducted by Konda et
al.®% aimed to evaluate the filtration efficiency
of cloth masks made from various types of fabric,
namely cotton, silk, chiffon, flannel, synthetics,
and combinations of these various types of cloth,
and to determine their function in the filtration of
aerosol-sized particles (10 mm—10 pum). The study
results showed that the filtration efficiency of
various types of single-layer cloth varied widely
for particles of <300nm and >300 nm in diameter,
namely 5-80% and 5-95%, respectively. The use
of combination cloth (cotton-silk, cotton-chiffon,
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cotton — flannel) in the manufacture of cloth
masks increased the filtration efficiency of the
masks by more than 80% (<300 nm) and 90%
(>300 nm), respectively. The increased filtration
efficiency of combination cloth masks was due
to the combined mechanical and electrostatic
effects of the cloth. The study results of Konda
et al.®® confirm the possibility of using cloth
masks for filtration of acrosol-sized particles (100
nm—1000 nm). Table 1 may be seen as a
summary of studies that determined the efficacy
of cloth masks for the prevention of viral infection
transmission.

A systematic review conducted by Jain et
al.®® showed that cloth masks have protective
efficacy, but that penetration of cloth masks is
higher than that of surgical masks and N95
respirators N95. Cloth masks may be used in
low risk areas and by the community if there
are no surgical masks available. A systematic
review and meta-analysis by Sharma et al.¢?
showed several factors that play a role in the
filtration capacity of cloth masks, such as type
of cloth used (thread count of the cloth), number
of layers, degree of humidity, and compatibility
of the masks with the face. Cotton cloth masks
consisting of three layers or more in combination
with silk, chiffon, and flannel, that fit on the face
with no or minimal leakage of air around the
masks, and are not moist, provide the best
protection in preventing viral infection.

There are several limitations of cloth
masks, namely that the physical features of cloth
masks result in a lower filtration capacity in
comparison with medical masks or N95
respirators, causing the virus to penetrate and
spread through the mask by the capillary
diffusion of liquids, particularly because the
expelled air frequently causes the masks to
become wet. The high humidity and temperature
of the expelled air may result in dew precipitation
within the mask as a result of the different
temperatures within the mask and the outside
air. The droplets expelled during speech increase
the humidity of the mask, and additionally the
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Table 1. Summary of studies that determined the efficacy of cloth versus surgical masks
for the prevention of viral respiratory infection transmission

Aim of the Study
Investigators design/ Type of mask Outcome
study .
subjects

Davies et al.?®  To evaluate the Non- No mask, Mean filtration efficiency of
potential of randomized homemade surgical mask (89.52%) vs tea
home-made study on mask (100% T-  towel (72%), cotton combination
mask as surgical 21 shirt cotton) vs  (70.24%), linen (61.67%), silk
mask alternative  volunteers surgical mask (54.32%), T-shirt cotton, and

scarf (48.87%).
Home-made mask better than no
mask.

Jung et al.G? To evaluate the ~ Laboratory 44 brands of 4 Cloth masks made from cotton
filtration study types of mask handkerchiefs consisting  of
capacity of and minimally 4 layers had a filtration
various types of handkerchiefs efficiency of only 13%, while very
mask using porous cloth such as gauze had a
protocols of the filtration efficiency of merely 3%
Korean Food although consisting of several
and Drug layers.

Administration
(KFDA) and the
National
Institute for
Occupational
Safety and
Health
(NIOSH).

Jang et al.®» To evaluate Laboratory 5 commercial The filtration capacity of cloth
filtration study cloth masks masks increased 1.7—4.6 times and
efficiency, Vs respirator 2.3-6.8 times, respectively, if
number of cloth masks were folded into two
layers, and and four layers vs single layer
washing of masks.
commercial Filtration efficiency of cloth
cloth masks masks decreased significantly

1.04-4.0 times after washing.

Maclntyre et Comparison of Cluster Local medical Particle invasion through cloth

al.(? efficacy of cloth randomized  masks (3 layers masks (97%) vs medical masks
masks vs clinical trial of nonwoven (44%). Cloth mask user has 6.64
medical masks on 1607 material) vs. times higher risk of influenza-like
in hospital healthcare cloth masks (2 infection (RR=6.64;
healthcare personnel layers of cotton 95%CI=1.45-28.65) and 1.72
personnel material) times higher risk of laboratory-

confirmed viral infection
(RR=1.72; 95%CI= 1.01-2.94) vs
surgical mask user
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Neupane et Filtration Laboratory
al.®¥ efficiency study
against aerosol-
sized particles;
Effects of
washing, drying,
and stretching on
filtration
efficiency
Ma et al.®% Comparison of Laboratory
filtration study
efficiency of 3
types of mask on
prevention  of
avian influenza
virus
Konda et al.®®  To assess the Laboratory
filtration study

efficiency of
masks made of
various
materials and/or
combinations

Double-layered
cloth masks vs.
surgical masks

Filtration efficiency of cloth
masks (63-84%) lower than
surgical masks (94%).

Filtration efficiency of cloth
masks decreased by 20% after four
times washing and drying due to
changes in pore size and shape and
reduction in microfiber in pores of
the cloth due to washing.

Cloth  masks,
surgical masks,
N9S5 respirators

All three types of masks could
effectively inhibit avian influenza
virus.

Home-made masks consisting of
one layer of polyester cloth and
four layers of kitchen paper towels
could inhibit aerosol-sized viral
particles (95.15%), N95 masks

(99.98%), and surgical masks
(97.14%).
Masks made of  Filtration efficiency of cloth
silk, cotton, masks increased up to 80%

flannel,
chiffon, various
synthetics, and
their
combinations

(particles of <300 nm) and 90%
(>300 nm) when multiple layers
were used in mask fabrication,
using combinations of cotton cloth
with silk, chiffon, and flannel,
respectively.

breathing process will mechanically increase viral
penetration on the surface as well as within the
mask.®® The presence of gaps at the sides of the
mask (due to incompatibility of mask and face)
may reduce the filtration efficiency of cloth masks
by 60.0%.%> The physical features of cloth masks
(poor filtration), reuse, cleaning frequency, and
moisture retention, may cause the virus to persist
on the surface of the masks, thereby increasing
the risk of infection.®>3)

Apart from the variable filtration capacity
of cloth masks, there are several advantages of
cloth masks, namely cloth masks can be made at
home by the user and adapted to the user’s face,
therefore being able to cover the gaps that are
usually found around medical masks, and cloth
masks can also be reused after having been
washed and subjected to decontamination
measures.#40
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Potential benefits and risks of instituting
universal masking

The recognition of droplet and airborne
COVID-19 transmission and the discovery of
asymptomatic transmission as source of infection
has resulted in the wearing of masks becoming
one of the methods of preventing COVID-19
transmission. The use of masks by the general
population has the potential of the occurrence of
“variolation”, which was the process in which an
individual who was susceptible to smallpox was
inoculated with material taken from the vesicles
of patients with smallpox, in order to trigger a
mild infection that eventually resulted in
immunity.“" The study conducted by Sekine et
al.“? shows that cellular immunity results from
mild as well as from asymptomatic COVID-19
infection. A high prevalence of asymptomatic
COVID-19 may increase the immunity of the
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community “¥ and reduce transmission while
waiting for the availability of vaccines, even
though the effective antibody concentration and
the T cell immune response resulting from various
manifestations of COVID-19 have not yet been
determined.“?

The more individuals are using masks in
public places, where they are in close contact
with one another, the more the whole community
is protected because of the emergence of
immunity such as occurs with vaccination.“¥ The
use of any type of mask can partially filter the
viruses present in the droplets (with the filtration
capacity depending on the type of mask used).“
Universal masking is of benefit in reducing the
“inoculum” or viral dose for mask users.“®
Exposure to a lower dose of inoculum may reduce
the frequency of severe cases and constitutes
the basic principle in vaccine development.“”

The recommendation with regard to the use
of masks in the community for the prevention of
COVID-19 transmission, particularly in Indonesia,
is acceptable in view of the daily increase in the
number of COVID-19 cases in Indonesia.“® This
shows that physical distancing cannot be
sufficiently effective in preventing COVID-19
virus transmission. Universal masking is of benefit
in protecting the individual against cross-
transmission and reduces the risk of increasing
COVID-19 transmission upon relaxation of social
distancing.!'V

In connection with COVID-19 transmission
it should be kept in mind that droplet transmission
is not the sole factor determining whether or not
a person will become infected with COVID-19.
There are many factors play a role, such as
climatic conditions (e.g. temperature and
humidity) and population density.“” Other factors
to be considered are the virus (viability, infective
dose), the infected person (viral load), mode of
transmission (droplet vs. airborne), aerosol
processes (phase transformation and respiratory
deposition), medium (building ventilation), and host
(immune system, use of personal protective
equipment).“”

Apart from the potential benefits of universal
masking for the general population, the mandatory
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use of cloth masks by the general population may
engender a spurious feeling of security. Because
the public feels protected from COVID-19
infection due to the use of masks, this may
contribute to lowered compliance for maintaining
hand hygiene, to poor coughing etiquette, violations
in social distancing, and increased risks of
touching the face and nose as a result of adjusting
the cloth mask on the face.®?

Guidelines on the use of masks by the
community

According to current guidelines, medical
masks and respirators should be prioritized for
medical personnel and individuals at high risk of
infection, in view of their limited availability and
higher cost. The WHO recommends the use of
surgical masks for larger-sized droplets (>5 um)
and short distances (<2 meters), such as in acute
respiratory disease accompanied by fever, in
respiratory syncytial virus and adenovirus
infections, and influenza. The N95 respirator is
used for aerosol infections (<5 um) at longer
distances (>2 meters), such as in tuberculosis,
measles, SARS, and acute respiratory tract
infections by new or unknown organisms.®"

On October 5, 2020, the US Centers for
Disease Control and Prevention (CDC) again
revised the guideline related to the potential of
airborne transmission of COVID-19. According
to the CDC, airborne transmission may occur at
distances of more than 6 feet (1.8 meters) and
persist for several hours after a COVID-19
patient or an asymptomatic person has left the
room, if the room is closed and inadequately
ventilated, or at the moment that the infected
patient breathes out forcibly such as when singing
or performing physical exercise that results in the
production of smaller droplets at relatively high
concentrations, thereby spreading the virus to
others.?

In connection with the recommendation on
the use of masks by the general population, the
CDC recommends the use of cloth masks in
public and when being around persons who are
not living in our household, particularly when
physical distancing is difficult to maintain.®®
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On December 1, 2020, the WHO again
revised its guidelines and recommended that the
general population use fabric masks when being
indoors (such as in shops, workplaces, schools,
etc.) or outdoors when physical distancing of
minimally 1 meter cannot be maintained. The use
of medical masks is recommended for vulnerable
subjects who may be at high risk of complications
when infected with COVID-19 (elderly aged >60
years, persons with comorbidities such as
cardiovascular disease, diabetes mellitus, chronic
lung disease, cancer, cerebrovascular disease, or
on immunosuppressants) and in persons with
suspected or confirmed COVID-19, irrespective
of the presence of symptoms.®

Currently there are guidelines issued by the
WHO in connection with the types of masks that
can be used by the general population in arecas
with known or suspected transmission of COVID-
19.® In the selection of non-medical masks it is
recommended to pay attention to the following:
filtration efficiency, breathability, a combination
of materials used, mask shape and coatings, and
care of masks. Masks should preferably be used
by one person only, not shared with others, and
should be frequently washed using warm water
(60°C) and soap or detergent. If no warm water
is available, the masks may be washed with soap
or detergent using clean water followed by boiling
the masks for one minute or immersing the masks
in 1% chlorine solution for one minute, then rinsed
to remove residual chlorine.®

CONCLUSIONS

To date, there has been no clinically tested
drug that can cure patients with COVID-19, so
that the best way for breaking the COVID-19
transmission chain is by taking measures for
preventing viral exposure. Based on the currently
existing evidence, the filtration efficiency of cloth
masks in the prevention of respiratory virus
transmission is lower than that of surgical masks.
However, there are studies demonstrating that
the filtration efficiency of cloth masks may be
enhanced by the selection of the textile material
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and the number of layers used. There is a need
for standardization in the fabrication of cloth
masks, so that they may give maximal effects to
the wearer. Universal masking in conjunction with
social distancing and hand hygiene are the health
interventions that can be instituted at present for
the prevention of COVID-19 transmission, while
waiting for the discovery of definitive treatment
for COVID-19.
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