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Abstract Background: During COVID-19 pandemic, school closure has been mandated in
analogy to its effect against influenza, but it is unclear whether schools are early
COVID-19 amplifiers. Methods: We performed a cross-sectional and prospective
cohort study in Italy during the second COVID-19 wave (from September 30, 2020
until at least February 28, 2021). We used databases from the Italian Ministry of
Education, the Veneto region systems of SARS-CoV-2 cases notification and of
schools' secondary cases tracing to compare SARS-CoV-2 incidence in students/school
staff and general population and incidence across age groups. Number of tests,
secondary infections by type of index case and ratio cases/ tests per school were
estimated using an adjusted multivariable generalized linear regression model.
Regional reproduction numbers Rt were estimated from Italian Civil Protection daily
incidence data with a method of posterior distribution using a Markov Chain Monte
Carlo algorithm. Findings: SARS-CoV-2 incidence among students was lower than in
the general population. Secondary infections at school were <1%, and clusters of ≥2
secondary cases occurred in 5-7% of the analysed schools. Incidence among teachers
was comparable to the population of similar age (P = 0.23). Secondary infections
among teachers were rare, occurring more frequently when the index case was a
teacher than a student (37% vs. 10%, P = 0.007). Before and around the date of school
opening in Veneto, SARS-CoV-2 incidence grew maximally in 20-29- and 45-49-years
old individuals, not among students. The lag between school opening dates in Italian
regions and the increase in the regional COVID-19 Rt was not uniform. Finally, school
closures in two regions where they were implemented before other measures did not
affect Rt decrease. Interpretation: This analysis does not support a role for school
opening as a driver of the second COVID-19 wave in Italy, a large European country
with high SARS-CoV-2 incidence. Funding: Fondazione MITE.
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Absence of apparent transmission of SARS-CoV-2 from two stylists after
exposure at a hair salon with a universal face covering policyy — Springfield,
Missouri, May 2020
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Abstract On May 12, 2020 (day 0), a hair stylist at salon A in Springfield, Missouri (stylist A),
developed respiratory symptoms and continued working with clients until day 8, when
the stylist received a...
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on board
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Abstract While there are many reports of patients who were either severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) or coronavirus disease 2019 (COVID-19)
active patients flying in the last epidemic, there is no evidence to support viral
transmission during flights. Recently, it was reported that in flights arriving from
endemic areas to Greece and Brunei, asymptomatic rate was as high as 3–5%.1,2
Recently potential transmission during a flight in Africa was suggested.3 Thus, it
would be important to anticipate the risk of such travel. On 20 February Israel
repatriated 11 citizens form the Diamond Princesses cruise ship in Japan back to Israel.
Those 11 patients had at least 1 negative reverse transcription polymerase chain
reaction (RT-PCR) for SARS-Cov-2 before flight boarding. A total of six were women
and five men with age ranging from 42 to 76 (median of 70). All were transferred in a
dedicated bus directly from the ship to the aircraft. The equipment was a charter
Bombardier Galaxy 6000 commercial aircraft. Flight staff included three pilots and
one steward, who were instructed to wear filtering facepiece (FFP2) masks. The crew
had minimal interaction with passengers that was mainly in the distribution of the
meals. This aircraft have two outflow valves that alternate between, and one air
mixture unit (https://www.academia.edu/31466052
/Global_Express_Integrated_Air_Management_System).
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Association between universal masking in a health care system and SARS-CoV-2
positivity among health care workers
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Abstract The coronavirus disease 2019 (COVID-19) pandemic, caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has severely affected health care
workers (HCWs). As a result, hospital systems began testing HCWs and implementing
infection control measures to mitigate workforce depletion and prevent disease spread.
Mass General Brigham (MGB) is the largest health care system in Massachusetts, with
12 hospitals and more than 75 000 employees. In March 2020, MGB implemented a
multipronged infection reduction strategy involving systematic testing of symptomatic
HCWs and universal masking of all HCWs and patients with surgical masks. This
study assessed the association of hospital masking policies with the SARS-CoV-2
infection rate among HCWs.
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Association of state-issued mask mandates and allowing on-premises restaurant
dining with county-level COVID-19 case and death growth rates - United States,
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Abstract CDC recommends a combination of evidence-based strategies to reduce transmission of
SARS-CoV-2, the virus that causes COVID-19 (1). Because the virus is transmitted
predominantly by inhaling respiratory droplets from infected persons, universal mask
use can help reduce transmission (1). Starting in April, 39 states and the District of
Columbia (DC) issued mask mandates in 2020. Reducing person-to-person interactions
by avoiding nonessential shared spaces, such as restaurants, where interactions are
typically unmasked and physical distancing (≥6 ft) is difficult to maintain, can also
decrease transmission (2). In March and April 2020, 49 states and DC prohibited any
on-premises dining at restaurants, but by mid-June, all states and DC had lifted these
restrictions. To examine the association of state-issued mask mandates and allowing on-
premises restaurant dining with COVID-19 cases and deaths during March 1-December
31, 2020, county-level data on mask mandates and restaurant reopenings were
compared with county-level changes in COVID-19 case and death growth rates relative
to the mandate implementation and reopening dates. Mask mandates were associated
with decreases in daily COVID-19 case and death growth rates 1-20, 21-40, 41-60,
61-80, and 81-100 days after implementation. Allowing any on-premises dining at
restaurants was associated with increases in daily COVID-19 case growth rates 41-60,
61-80, and 81-100 days after reopening, and increases in daily COVID-19 death growth
rates 61-80 and 81-100 days after reopening. Implementing mask mandates was
associated with reduced SARS-CoV-2 transmission, whereas reopening restaurants for
on-premises dining was associated with increased transmission. Policies that require



universal mask use and restrict any on-premises restaurant dining are important
components of a comprehensive strategy to reduce exposure to and transmission of
SARS-CoV-2 (1). Such efforts are increasingly important given the emergence of highly
transmissible SARS-CoV-2 variants in the United States (3,4).
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Abstract Day-to-day observations reveal numerous medical and social situations where
maintaining physical distancing is either not feasible or not practiced during the time
of a viral pandemic, such as, the coronavirus disease 2019 (COVID-19). During these
close-up, face-to-face interactions, a common belief is that a susceptible person
wearing a face mask is safe, at least to a large extent, from foreign airborne sneeze and
cough droplets. This study, for the first time, quantitatively verifies this notion. Droplet
flow visualization experiments of a simulated face-to-face interaction with a mask in
place were conducted using the particle image velocimetry setup. Five masks were
tested in a snug-fit configuration (i.e., with no leakage around the edges): N-95,
surgical, cloth PM 2.5, cloth, and wetted cloth PM 2.5. Except for the N-95 mask, the
findings showed leakage of airborne droplets through all the face masks in both the
configurations of (1) a susceptible person wearing a mask for protection and (2) a virus
carrier wearing a mask to prevent the spreading of the virus. When the leakage
percentages of these airborne droplets were expressed in terms of the number of virus
particles, it was found that masks would not offer complete protection to a susceptible
person from a viral infection in close (e.g., <6 ft) face-to-face or frontal human
interactions. Therefore, consideration must be given to minimize or avoid such
interactions, if possible. This study lends quantitative support to the social distancing
and mask-wearing guidelines proposed by the medical research community.
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Causal impact of masks, policies, behavior on early covid-19 pandemic in the
U.S.
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Abstract The paper evaluates the dynamic impact of various policies adopted by US states on the
growth rates of confirmed Covid-19 cases and deaths as well as social distancing
behavior measured by Google Mobility Reports, where we take into consideration
people’s voluntarily behavioral response to new information of transmission risks in a
causal structural model framework. Our analysis finds that both policies and information
on transmission risks are important determinants of Covid-19 cases and deaths and
shows that a change in policies explains a large fraction of observed changes in social
distancing behavior. Our main counterfactual experiments suggest that nationally
mandating face masks for employees early in the pandemic could have reduced the
weekly growth rate of cases and deaths by more than 10 percentage points in late April
and could have led to as much as 19 to 47 percent less deaths nationally by the end of
May, which roughly translates into 19 to 47 thousand saved lives. We also find that,
without stay-at-home orders, cases would have been larger by 6 to 63 percent and
without business closures, cases would have been larger by 17 to 78 percent. We find
considerable uncertainty over the effects of school closures due to lack of cross-sectional
variation; we could not robustly rule out either large or small effects. Overall, substantial
declines in growth rates are attributable to private behavioral response, but policies
played an important role as well. We also carry out sensitivity analyses to find
neighborhoods of the models under which the results hold robustly: the results on mask
policies appear to be much more robust than the results on business closures and stay-at-
home orders. Finally, we stress that our study is observational and therefore should be
interpreted with great caution. From a completely agnostic point of view, our findings
uncover predictive effects (association) of observed policies and behavioral changes on
future health outcomes, controlling for informational and other confounding variables.
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Characteristics of COVID-19 cases and outbreaks at child care facilities—District
of Columbia, July–December 2020
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Abstract The occurrence of cases of COVID-19 reported by child care facilities among children,
teachers, and staff members ...
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Community masks during the SARS-CoV-2 Pandemic: Filtration efficacy and air
resistance polymers
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Abstract Background: Many countries have introduced a compulsory use of community masks
for certain public areas during the SARS-CoV-2 pandemic. Different manufacturers
offer reusable community masks in large quantities. The efficacy of these masks,
however, is unknown. Method: We tested available community masks of major
manufactures and determined the filtration efficacy using radioactive aerosol particles
as well as air resistance with a vacuum measurement. Results: Filtration efficacy of the
tested reusable community masks ranged from 34.9% ± 1.25% to 88.7% ± 1.18%. Air
resistance ranged from 4.3 ± 0.06 to 122.4 ± 0.12 Pa/cm2. There was a good correlation
between filtration efficacy and air resistance (Pearson correlation 0.938, p < 0.0001).
Conclusions: Filtration efficacy and air resistance differ significantly between the
different community masks, but the two measurements correlate well with each other
within the entire test series. For optimal protection, one should select a rather airtight



mask. When selecting a mask, the highest level of tolerable air resistance can be used
as a selection criterion.
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Community use of face masks and COVID-19: Evidence from a natural
experiment of state mandates in the US
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Abstract State policies mandating public or community use of face masks or covers in mitigating
the spread of coronavirus disease 2019 (COVID-19) are hotly contested. This study
provides evidence from a natural experiment on the effects of state government
mandates for face mask use in public issued by fifteen states plus Washington, D.C.,
between April 8 and May 15, 2020. The research design is an event study examining
changes in the daily county-level COVID-19 growth rates between March 31 and May
22, 2020. Mandating face mask use in public is associated with a decline in the daily
COVID-19 growth rate by 0.9, 1.1, 1.4, 1.7, and 2.0 percentage points in 1?5, 6?10,
11?15, 16?20, and 21 or more days after state face mask orders were signed,
respectively. Estimates suggest that as a result of the implementation of these mandates,
more than 200,000 COVID-19 cases were averted by May 22, 2020. The findings
suggest that requiring face mask use in public could help in mitigating the spread of
COVID-19.
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Abstract Respiratory protection is offered to American workers in a variety of ways to guard
against potential inhalation hazards. Two of the most common ways are elastomeric
N95 respirators and N95 filtering-facepiece respirators. Some in the health care
industry feel that surgical masks provide an acceptable level of protection in certain
situations against particular hazards. This study compared the performance of these
types of respiratory protection during a simulated workplace test that measured both
filter penetration and face-seal leakage. A panel of 25 test subjects with varying face
sizes tested 15 models of elastomeric N95 respirators, 15 models of N95 filtering-
facepiece respirators, and 6 models of surgical masks. Simulated workplace testing
was conducted using a TSI PORTACOUNT Plus model 8020, and consisted of a series
of seven exercises. Six simulated workplace tests were performed with redonning of
the respirator/mask occurring between each test. The results of these tests produced a



simulated workplace protection factor (SWPF). The geometric mean (GM) and the 5th
percentile values of the SWPFs were computed by category of respiratory protection
using the six overall SWPF values. The level of protection provided by each of the
three respiratory protection types was compared. The GM and 5th percentile SWPF
values without fit testing were used for the comparison, as surgical masks were not
intended to be fit tested. The GM values were 36 for elastomeric N95 respirators, 21
for N95 filtering-facepiece respirators, and 3 for surgical masks. An analysis of
variance demonstrated a statistically significant difference between all three.
Elastomeric N95 respirators had the highest 5th percentile SWPF of 7. N95 filtering-
facepiece respirators and surgical masks had 5th percentile SWPFs of 3 and 1,
respectively. A Fisher Exact Test revealed that the 5th percentile SWPFs for all three
types of respiratory protection were statistically different. In addition, both qualitative
(Bitrex and saccharin) and quantitative (N95-Companion) fit testing were performed
on the N95 filtering- and elastomeric-facepiece respirators. It was found that passing a
fit test generally improves the protection afforded the wearer. Passing the Bitrex fit test
resulted in 5th percentile SWPFs of 11.1 and 7.9 for elastomeric and filtering-facepiece
respirators, respectively. After passing the saccharin tests, the elastomeric respirators
provided a 5th percentile of 11.7, and the filtering-facepiece respirators provided a 5th
percentile of 11.0. The 5th percentiles after passing the N95-Companion were 13.0 for
the elastomeric respirators and 20.5 for the filtering-facepiece respirators. The data
supports fit testing as an essential element of a complete respiratory protection
program.
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COVID-19: mask efficacy is dependent on both fabric and fit
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Author Niall Smith
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Abstract Aim: Face masks are an important addition to our arsenal in the fight against
COVID-19. The aim of this study is to present a novel method of measuring mask
performance which can simultaneously assess both fabric penetration and leakage due
to poor fit. Materials & methods: A synthetic aerosol is introduced into the lung of a
medical dummy. A conical laser sheet surrounds the face of the dummy where it
illuminates the aerosol emitted during a simulated breath. The system is demonstrated
with five mask types. Conclusions: The curved laser sheet highlights both penetration
through the mask fabric and leakage around the edges of the mask. A large variation in
both material penetration and leakage was observed. , Graphical abstract [Formula: see
text] , Tweetable abstract Face masks are an effective means of stemming the spread of
COVID-19. However, mask performance varies considerably depending on the fabric
from which they are made, and how they fit on the face.
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Abstract COVID-19 has forced humankind to adopt face masks as an integral part of everyday
life. This preventive measure is an effective source control technique to curb the
spread of COVID-19 and other similar diseases. The virus responsible for causing



COVID-19 has undergone several mutations in the recent past, including B.1.1.7,
B.1.351, P.1, and N501Y, B.1.617, with a higher infectious rate. These viruses’
variants are mainly responsible for the recent spike in COVID-19 cases and associated
steep rise in mortality rate worldwide. Under these circumstances, the Center for
Disease Control (CDC) and health experts recommend double masking, which mainly
includes a surgical mask and a cotton mask for the general public. This combination
provides an additional layer of protection and masks fitment to minimize the leakage
of droplets expelled during coughing, sneezing, talking, and breathing. This leakage
may cause airborne transmission of the virus. In the present study, we report a
systematic quantitative unsteady pressure measurement supplement with flow
visualization to quantify the effectiveness of a single and double mask. We have also
evaluated double masking consisting of a surgical mask and an N-95 mask used by
medical professionals. A simple knot improves the surgical mask fitment significantly,
and hence, the leakage of droplets is minimized. The leakage of the droplets was
reduced to a large extent by using a double mask combination of a two-layer cotton
mask over the surgical mask with a knot. The double mask combination of surgical þ
N-95 and two-layer cotton þ N-95 masks showed the most promising results, and no
leakage of the droplets is observed in the forward direction. A double mask
combination of surgical and N-95 mask offers 8.6% and 5.6% lower mean and peak
pressures compared to surgical, and cotton mask. The best results are observed with
cotton and N-95 masks with 54.6% and 23% lower mean and peak pressures than
surgical and cotton masks; hence, this combination will offer more comfort to the
wearer.
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Droplet fate, efficacy of face mask, and transmission of virus-laden droplets inside
a conference room
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Abstract The second and third waves of coronavirus disease-2019 (COVID-19) pandemic have
hit the world. Even after more than a year, the economy is yet to return to a semblance
of normality. The conference/meeting room is one of the critical sections of offices that
might be difficult not to use. This study analyzes the distribution of the virus-laden
droplets expelled by coughing inside a conference room, the effect of ventilation rates,
and their positioning. The efficacy of masks is studied to get quantitative information
regarding the residence time of the droplets. The effects of evaporation, turbulent
dispersion, and external forces have been considered for calculating the droplets’
trajectories. We have analyzed six cases, of which two are with masks. Change in the
ventilation rate from four air changes per hour (ACH) to eight resulted in a 9%
increment in the number of droplets entrained in the outlet vent, while their average
residence time was reduced by $ 8 s. The shift in the vents’ location has significantly
altered droplets’ distribution inside a conference room. It results in $ 1:5% of the
injected droplets reaching persons sitting across the table, and a similar indoor
environment is not recommended. Wearing a mask in the case of eight ACH has
presented the best scenario out of the six cases, with a 6:5% improvement in the
number of droplets entrained in the outlet vent and a 9 s decrease in their average
residence time compared to the case without a mask. No droplets have reached persons
sitting across the table when the infected person is wearing the mask, which follows
that a social distancing of 6 ft with a mask is adequate in indoor environments.
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Effectiveness of adding a mask recommendation to other public health measures
to prevent SARS-cov-2 infection in Danish mask wearers
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Abstract Background: Observational evidence suggests that mask wearing mitigates
transmission of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). It is
uncertain if this observed association arises through protection of uninfected wearers
(protective effect), via reduced transmission from infected mask wearers (source
control), or both. Objective: To assess whether recommending surgical mask use
outside the home reduces wearers' risk for SARS-CoV-2 infection in a setting where
masks were uncommon and not among recommended public health measures. Design:



Randomized controlled trial (DANMASK-19 [Danish Study to Assess Face Masks for
the Protection Against COVID-19 Infection]). (ClinicalTrials.gov: NCT04337541)
Setting: Denmark, April and May 2020. Participants: Adults spending more than 3
hours per day outside the home without occupational mask use. Intervention:
Encouragement to follow social distancing measures for coronavirus disease 2019,
plus either no mask recommendation or a recommendation to wear a mask when
outside the home among other persons together with a supply of 50 surgical masks and
instructions for proper use. Measurements: The primary outcome was SARS-CoV-2
infection in the mask wearer at 1 month by antibody testing, polymerase chain reaction
(PCR), or hospital diagnosis. The secondary outcome was PCR positivity for other
respiratory viruses. Results: A total of 3030 participants were randomly assigned to the
recommendation to wear masks, and 2994 were assigned to control; 4862 completed
the study. Infection with SARS-CoV-2 occurred in 42 participants recommended
masks (1.8%) and 53 control participants (2.1%). The between-group difference was
−0.3 percentage point (95% CI, −1.2 to 0.4 percentage point; P = 0.38) (odds ratio,
0.82 [CI, 0.54 to 1.23]; P = 0.33). Multiple imputation accounting for loss to follow-up
yielded similar results. Although the difference observed was not statistically
significant, the 95% CIs are compatible with a 46% reduction to a 23% increase in
infection. Limitation: Inconclusive results, missing data, variable adherence, patient-
reported findings on home tests, no blinding, and no assessment of whether masks
could decrease disease transmission from mask wearers to others. Conclusion: The
recommendation to wear surgical masks to supplement other public health measures
did not reduce the SARS-CoV-2 infection rate among wearers by more than 50% in a
community with modest infection rates, some degree of social distancing, and
uncommon general mask use. The data were compatible with lesser degrees of self-
protection. Primary Funding Source: The Salling Foundations.
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Abstract Guidelines from the CDC and the WHO recommend the wearing of face masks to
prevent the spread of coronavirus (CoV) disease 2019 (COVID-19); however, the
protective efficiency of such masks against airborne transmission of infectious severe
acute respiratory syndrome CoV-2 (SARS-CoV-2) droplets/aerosols is unknown. Here,
we developed an airborne transmission simulator of infectious SARS-CoV-2-
containing droplets/aerosols produced by human respiration and coughs and assessed
the transmissibility of the infectious droplets/aerosols and the ability of various types
of face masks to block the transmission. We found that cotton masks, surgical masks,
and N95 masks all have a protective effect with respect to the transmission of infective
droplets/aerosols of SARS-CoV-2 and that the protective efficiency was higher when
masks were worn by a virus spreader. Importantly, medical masks (surgical masks and
even N95 masks) were not able to completely block the transmission of virus
droplets/aerosols even when completely sealed. Our data will help medical workers
understand the proper use and performance of masks and determine whether they need
additional equipment to protect themselves from infected patients.
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Abstract Background Data on the filtration efficacies of various masks against severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) are limited. We thus evaluate the
effectiveness of the surgical mask, the N95 respirator mask, and its equivalent (KF94
mask) in filtering SARS-CoV-2.Methods Patients hospitalised with SARS-CoV-2
infection were instructed to cough five times each while wearing (1) no mask, (2)
surgical mask, (3) KF94 mask, and (4) N95 mask. The coughs were separated by 20-
second intervals, and the patients were rested for at least 5 min between each setting.
SARS-CoV-2 viral loads in patient samples (i.e. nasopharyngeal swabs and saliva),
petri dishes placed in front of the patients during coughing, and swabs from the outer
and inner surfaces of the masks were analysed with PCR.Results A total of 7 patients
with SARS-CoV-2 infection participated in the mask test. SARS-CoV-2 was detected
on the petri dishes after coughing in 3 out of 7 cases with the surgical mask or no
mask. Viral particles were not found in the petri dishes after coughing while wearing
the N95 mask or the KF94 mask. While viral particles were detected in both the inner
and outer surfaces of the surgical masks, those were detected only in the inner surfaces
of the N95 and K94 masks.Conclusion Surgical masks were less effective in filtering
viral particles from coughing patients with SARS-CoV-2 infection. N95 masks and its
equivalents efficiently blocked SARS-CoV-2 particles from coughing patients.
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Effects of mask-wearing on the inhalability and deposition of airborne SARS-
CoV-2 aerosols in human upper airway
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Abstract Even though face masks are well accepted as tools useful in reducing COVID-19
transmissions, their effectiveness in reducing viral loads in the respiratory tract is
unclear. Wearing a mask will significantly alter the airflow and particle dynamics near
the face, which can change the inhalability of ambient particles. The objective of this
study is to investigate the effects of wearing a surgical mask on inspiratory airflow and
dosimetry of airborne, virus-laden aerosols on the face and in the respiratory tract. A
computational model was developed that comprised a pleated surgical mask, a face
model, and an image-based upper airway geometry. The viral load in the nose was
particularly examined with and without a mask. Results show that when breathing
without a mask, air enters the mouth and nose through specific paths. When wearing a
mask, however, air enters the mouth and nose through the entire surface of the mask at
lower speeds, which favors the inhalation of ambient aerosols into the nose. With a
65% filtration efficiency (FE) typical for a three-layer surgical mask, wearing a mask
reduces dosimetry for all micrometer particles except those of size 1 µm–3 µm, for



which equivalent dosimetry with and without a mask in the upper airway was
predicted. Wearing a mask reduces particle penetration into the lungs, regardless of the
FE of the mask. The results also show that mask-wearing protects the upper airway
(particularly the nose and larynx) best from particles larger than 10 µm while
protecting the lungs best from particles smaller than 10 µm.
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Effects of surgical and cloth facemasks during a submaximal exercise test in
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Abstract Background Surgical (SM) or cloth facemasks (CM) has become mandatory in many
public spaces during the COVID-19 pandemic. They may interfere with the
participation in physical activities. Objective To evaluate how these masks influence
dyspnoea (primary outcome), exercise performance and cardiorespiratory response
during a 1-min sit-to-stand test (1STST), and to assess masks discomfort sensations.
Methods A randomized crossover trial was conducted in healthy adults. They
performed 3 1STST (with either no mask (NM), a SM, or a CM) separated from each



other by 24–72 h. The number of 1STST repetitions and leg rate of perceived exertion
(RPE) were measured. Dyspnoea (Borg scale), hearth rate, respiratory rate and SpO2
were recorded before and at the end of 1STST, as well as after a short resting period.
Several domains of subjective discomfort perceptions with masks were assessed.
Results Twenty adults aged 22 ± 2y (11 males) were recruited. Wearing the CM
generated significantly higher dyspnoea than NM at all time points, but it only became
clinically relevant after the 1STST (median difference, 1 [95%CI 0 to 1]). The SM
generated a small but significant higher leg RPE than NM (median difference, 1
[95%CI 0 to 1]). The masks had no impact on 1STST performance nor
cardiorespiratory parameters. Both masks were rated similarly for discomfort
perceptions except for breathing resistance where CM was rated higher. Conclusions In
healthy adults, the CM and SM had minimal to no impact on dyspnoea,
cardiorespiratory parameters, and exercise performance during a short submaximal
exercise test.
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Abstract Background: Several studies have reported SARS-CoV-2 outbreaks in schools, with a
wide range of secondary attack rate (SAR; range: 0-100%). We aimed to examine the
key risk factors to better understand transmission in school settings. Methods: We
collected records of SARS-CoV-2 school outbreaks globally published from January
2020 to January 2021 and compiled information on hypothesized risk factors. We
utilized the directed acyclic graph (DAG) to conceptualize the risk mechanisms, used
logistic regression to examine each risk-factor group, and further built multiple
variable models based on the marginal analysis. Adjusted odds ratios (aOR) and 95%
confidence intervals (CI) were calculated. Results: From 17 relevant articles, 26 school
clusters were included for analysis. The best-fit model showed that the intensity of
community transmission (aOR: 1.26; 95% CI: 1.22 - 1.30, for each increase of 10
cases per 100,000 persons per week), social distancing (aOR: 0.26; 95% CI: 0.18 -
0.37), mask-wearing (aOR: 0.52; 95% CI: 0.35 - 0.78) were associated the risk of
SARS-CoV-2 infection in schools. Compared to students in pre-schools, the aOR was
0.12 (95% CI: 0.07 - 0.19) for students in primary schools and 1.31 (95% CI: 0.93 -
1.87) for students in high schools. Conclusions: Preventive measures in both schools
(e.g. social distancing and mask-wearing) and communities (additionally, vaccination)
should be taken to collectively reduce transmission and protect children in schools.
Flexible reopening policies may be considered for different levels of schools given
their risk differences. Key messages: We collected published records of COVID-19
school outbreaks globally to investigate the considerable heterogeneity in secondary
attack rates (SAR) reported from school outbreaks and compiled information regarding
potential risk factors.Higher community death and case rates are associated with higher
SARs in children in school settings.Mask-wearing and social distancing are associated
with lower SARs.When compared to pre-schools and early childhood education
centers, primary schools have lower rates of transmission of SARS-CoV-2 however
high schools have higher rates.
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Abstract Filtration efficiency (FE), differential pressure (ΔP), quality factor (QF), and
construction parameters were measured for 32 cloth materials (14 cotton, 1 wool, 9
synthetic, 4 synthetic blends, and 4 synthetic/cotton blends) used in cloth masks
intended for protection from the SARS-CoV-2 virus (diameter 100 ± 10 nm). Seven
polypropylene-based fiber filter materials were also measured including surgical masks
and N95 respirators. Additional measurements were performed on both multilayered
and mixed-material samples of natural, synthetic, or natural-synthetic blends to mimic
cloth mask construction methods. Materials were microimaged and tested against size
selected NaCl aerosol with particle mobility diameters between 50 and 825 nm. Three
of the top five best performing samples were woven 100% cotton with high to
moderate yarn counts, and the other two were woven synthetics of moderate yarn
counts. In contrast to recently published studies, samples utilizing mixed materials did
not exhibit a significant difference in the measured FE when compared to the product
of the individual FE for the components. The FE and ΔP increased monotonically with
the number of cloth layers for a lightweight flannel, suggesting that multilayered cloth
masks may offer increased protection from nanometer-sized aerosol with a maximum
FE dictated by breathability (i.e., ΔP).
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From containment to harm reduction from SARS-CoV-2: A fabric mask for
enhanced effectiveness, comfort, and compliance
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Abstract Although the COVID-19 pandemic shows no signs of abating, public health strategies
have transitioned from containment to harm reduction. In light of this paradigm shift, it
is critical that individuals take steps to prevent the spread of SARS-CoV-2, the virus
that causes COVID-19. In the United States, the CDC recommends that individuals
wear face coverings in public places, such as grocery stores. As lockdowns are being
phased out around the world, authorities are requiring the use of such masks in public
places while maintaining social distance.Individuals (including healthcare
professionals outside of their clinical settings) and manufacturers are following the
CDC’s recommendation. But, many currently available masks are not form-fitting, are
not customizable, and are uncomfortable with even short-term use, thereby
undercutting their effectiveness. Moreover, because cotton absorbs and retains the
moisture found in an exhaled breath masks made of cotton have the potential to
increase the wearer’s risk of infection. Thus, as we shift to harm reduction and social
distancing measures relax, it is imperative that these shortcomings in fabric masks are
addressed and that is the motivation for this research.The overall objective of the
research is to design, develop, and test a fabric mask that is effective while being
comfortable during continuous use over long periods of time. As the first step in the
design process, we reviewed the modes of transmission of SARS-CoV-2 virus. We
analyzed a medical mask and a fabric mask in the market and identified their
shortcomings. We carried out an in-depth analysis of user needs and developed the
performance requirements of the proposed mask. We defined the architecture of the
mask comprising the following principal components: Barrier, Form-Fitting,
Positioning, and Fastening. We tested and evaluated candidate materials for the



components and developed the design specifications and construction details for the
mask. We produced the mask and carried out subjective testing on a user in a typical
workplace setting; we demonstrated that the mask was form-fitting, customizable,
washable, and could be worn continuously and routinely over extended periods of time
by individuals and therefore could serve as an effective means to reduce the harm from
SARS-CoV-2.
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Abstract Although the emphasis on behaviors of hand-washing and mask-wearing was repeated
during the pandemic of Coronavirus Disease 2019 (COVID-19), not everyone paid
enough attention to this. A descriptive statistic was used to make sense of the status of
hand hygiene and mask-wearing among primary school students in Wuhan, China. A
binary logistic regression analysis was conducted to identify the risk factors affecting
the behaviors of hand-washing and mask-wearing. p &lt; 0.05 (two-sides) was
considered as significant at statistics. 42.05% of the primary school students showed a
good behavior of hand-washing, while 51.60% had a good behavior of mask-wearing.
Gender, grade, out-going history, father’s occupation, mother’s educational
background, and the time filling out the survey were significantly associated with hand
hygiene, whereas grade, mother’s educational background, and residence were
associated with mask-wearing. The behaviors of hand-washing and mask-wearing
among primary school students were influenced by gender, grade, and other factors,
therefore, parents should make efforts of behavior guidance whereas governments
should enlarge medium publicity.
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Abstract Objectives: To evaluate the effectiveness of widespread adoption of masks or face
coverings to reduce community transmission of the SARS-CoV-2 virus that causes
COVID-19. Methods: We created an agent-based stochastic network simulation using
a variant of the standard SEIR dynamic infectious disease model. We considered a
mask order that was initiated 3.5 months after the first confirmed COVID-19 case. We
varied the likelihood of individuals wearing masks from 0-100% in steps of 20%
(mask adherence) and considered 25% to 90% mask-related reduction in viral
transmission (mask efficacy). Sensitivity analyses assessed early (by week 13) versus
late (by week 42) adoption of masks and geographic differences in adherence (highest
in urban and lowest in rural areas). Results: Introduction of mask use with 50%
efficacy worn by 50% of individuals reduces the cumulative infection attack rate (IAR)
by 27%, the peak prevalence by 49%, and populationwide mortality by 29%. If 90% of
individuals wear 50% efficacious masks, this decreases IAR by 54%, peak prevalence
by 75%, and population-wide mortality by 55%; similar improvements hold if 70% of
individuals wear 75% efficacious masks. Late adoption reduces IAR and deaths by
18% or more compared to no adoption. Lower adoption in rural areas than urban
would lead to rural areas having the highest IAR. Conclusions: Even after community
transmission of SARS-CoV-2 has been established, adoption of mask-wearing by a
majority of community-dwelling individuals can meaningfully reduce the number and
outcome of COVID-19 infections over and above physical distancing interventions.
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Incidence and secondary transmission of SARS-CoV-2 infections in schools
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Abstract BACKGROUND: In an effort to mitigate the spread of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), North Carolina closed prekindergarten
through grade 12 public schools to in-person instruction on March 14, 2020. On July
15, 2020, North Carolina's governor announced schools could open via remote
learning or a hybrid model that combined in-person and remote instruction. In August
2020, 56 of 115 North Carolina school districts joined The ABC Science Collaborative
(ABCs) to implement public health measures to prevent SARS-CoV-2 transmission
and share lessons learned. We describe secondary transmission of SARS-CoV-2 within
participating school districts during the first 9 weeks of in-person instruction in the
2020-2021 academic year. METHODS: From August 15, 2020 to October 23, 2020, 11
of 56 school districts participating in ABCs were open for in-person instruction for all
9 weeks of the first quarter and agreed to track incidence and secondary transmission
of SARS-CoV-2. Local health department staff adjudicated secondary transmission.
Superintendents met weekly with ABCs faculty to share lessons learned and develop
prevention methods. RESULTS: Over 9 weeks, 11 participating school districts had
>90 000 students and staff attend school in person. Among these students and staff,
773 community-acquired SARS-CoV-2 infections were documented by molecular
testing. Through contact tracing, health department staff determined an additional 32
infections were acquired within schools. No instances of child-to-adult transmission of
SARS-CoV-2 were reported within schools. CONCLUSIONS: In the first 9 weeks of
in-person instruction in North Carolina schools, we found extremely limited within-
school secondary transmission of SARS-CoV-2, as determined by contact tracing.
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Abstract Background: Many studies have focused on the characteristics of symptomatic patients
with COVID-19 and clinical risk factors. This study reports the prevalence of
COVID-19 in an asymptomatic population of a hospital service area (HSA) and
identifies factors that affect exposure to the virus. Objective: The aim of this study is to
measure the prevalence of COVID-19 in an HSA, identify factors that may increase or
decrease the risk of infection, and analyze factors that increase the number of daily
contacts. Methods: This study surveyed 1694 patients between April 30 and May 13,
2020, about their work and living situations, income, behavior, sociodemographic



characteristics, and prepandemic health characteristics. This data was linked to testing
data for 454 of these patients, including polymerase chain reaction test results and two
different serologic assays. Positivity rate was used to calculate approximate
prevalence, hospitalization rate, and infection fatality rate (IFR). Survey data was used
to analyze risk factors, including the number of contacts reported by study participants.
The data was also used to identify factors increasing the number of daily contacts, such
as mask wearing and living environment. Results: We found a positivity rate of 2.2%, a
hospitalization rate of 1.2%, and an adjusted IFR of 0.55%. A higher number of daily
contacts with adults and older adults increases the probability of becoming infected.
Occupation, living in an apartment versus a house, and wearing a face mask outside
work increased the number of daily contacts. Conclusions: Studying prevalence in an
asymptomatic population revealed estimates of unreported COVID-19 cases.
Occupational, living situation, and behavioral data about COVID-19–protective
behaviors such as wearing a mask may aid in the identification of nonclinical factors
affecting the number of daily contacts, which may increase SARS-CoV-2 exposure.
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Limited secondary transmission of SARS-CoV-2 in child care programs—Rhode
Island, June 1–July 31, 2020
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Abstract This report describes investigations of any reported COVID-19 case in a child or adult
present at child care programs and mitigation efforts in Rhode Island during June
1–July 31, 2020.

Date 2020

Language en-us

Library Catalog www.cdc.gov

URL https://www.cdc.gov/mmwr/volumes/69/wr/mm6934e2.htm

Accessed 9/1/2021, 1:27:44 PM

Volume 69

Publication MMWR. Morbidity and Mortality Weekly Report

DOI 10.15585/mmwr.mm6934e2

Journal Abbr MMWR Morb Mortal Wkly Rep

ISSN 0149-21951545-861X

Date Added 9/1/2021, 3:45:15 PM

Modified 9/2/2021, 12:10:49 PM

Tags:

Observation Study

Attachments

Full Text

Snapshot

Low in-school COVID-19 transmission and asymptomatic infection despite high
community prevalence

Type Journal Article

Author Sophie E. Katz



Author Rendie McHenry

Author Lauren G. Mauer

Author James D. Chappell

Author Laura S. Stewart

Author Jonathan E. Schmitz

Author Natasha Halasa

Author Kathryn M. Edwards

Author Ritu Banerjee

Abstract There is concern that in-person schooling during the coronavirus disease 2019
(COVID-19) pandemic will facilitate disease transmission. Through asymptomatic
surveillance and contact tracing for severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), we found low rates of asymptomatic SARS-CoV-2 infection and little
in-school transmission of COVID-19 when physical distancing and masking strategies
were enforced despite a high community prevalence of COVID-19.
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Abstract School closures affected more than 55 million students across the United States when
implemented as a strategy to prevent the transmission of SARS-CoV-2, the virus that
causes COVID-19 (1). Reopening schools requires balancing the risks for SARS-
CoV-2 infection to students and staff members against the benefits of in-person
learning (2). During December 3, 2020-January 31, 2021, CDC investigated SARS-
CoV-2 transmission in 20 elementary schools (kindergarten through grade 6) that had
reopened in Salt Lake County, Utah. The 7-day cumulative number of new COVID-19
cases in Salt Lake County during this time ranged from 290 to 670 cases per 100,000
persons.† Susceptible§ school contacts¶ (students and staff members exposed to
SARS-CoV-2 in school) of 51 index patients** (40 students and 11 staff members)
were offered SARS-CoV-2 reverse transcription-polymerase chain reaction (RT-PCR)
testing. Among 1,041 susceptible school contacts, 735 (70.6%) were tested, and five of
12 cases identified were classified as school-associated; the secondary attack rate
among tested susceptible school contacts was 0.7%. Mask use among students was
high (86%), and the median distance between students' seats in classrooms was 3 ft.
Despite high community incidence and an inability to maintain ≥6 ft of distance



between students at all times, SARS-CoV-2 transmission was low in these elementary
schools. The results from this investigation add to the increasing evidence that in-
person learning can be achieved with minimal SARS-CoV-2 transmission risk when
multiple measures to prevent transmission are implemented (3,4).
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Abstract Mask wearing has been advocated by public health officials as a way to reduce the
spread of COVID-19. In the United States, policies on mask wearing have varied from



state to state over the course of the pandemic. Even as more and more states encourage
or even mandate mask wearing, many citizens still resist the notion. Our research
examines mask wearing policy and adherence in association with COVID-19 case
rates. We used state-level data on mask wearing policy for the general public and on
proportion of residents who stated they always wear masks in public. For all 50 states
and the District of Columbia (DC), these data were abstracted by month for April ─
September 2020 to measure their impact on COVID-19 rates in the subsequent month
(May ─ October 2020). Monthly COVID-19 case rates (number of cases per capita
over two weeks) >200 per 100,000 residents were considered high. Fourteen of the 15
states with no mask wearing policy for the general public through September reported
a high COVID-19 rate. Of the 8 states with at least 75% mask adherence, none
reported a high COVID-19 rate. States with the lowest levels of mask adherence were
most likely to have high COVID-19 rates in the subsequent month, independent of
mask policy or demographic factors. Mean COVID-19 rates for states with at least
75% mask adherence in the preceding month was 109.26 per 100,000 compared to
249.99 per 100,000 for those with less adherence. Our analysis suggests high
adherence to mask wearing could be a key factor in reducing the spread of COVID-19.
This association between high mask adherence and reduced COVID-19 rates should
influence policy makers and public health officials to focus on ways to improve mask
adherence across the population in order to mitigate the spread of COVID-19.
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Abstract To meet the educational, physical, social, and emotional needs of children, many U.S.
schools opened for in-person learning during fall 2020 by implementing strategies to
prevent transmission of SARS-CoV-2, the virus that causes COVID-19 (1,2). To date,
there have been no U.S. studies comparing COVID-19 incidence in schools that varied
in implementing recommended prevention strategies, including mask requirements and
ventilation improvements* (2). Using data from Georgia kindergarten through grade 5
(K-5) schools that opened for in-person learning during fall 2020, CDC and the Georgia
Department of Public Health (GDPH) assessed the impact of school-level prevention
strategies on incidence of COVID-19 among students and staff members before the
availability of COVID-19 vaccines.(†) Among 169 K-5 schools that participated in a
survey on prevention strategies and reported COVID-19 cases during November 16-
December 11, 2020, COVID-19 incidence was 3.08 cases among students and staff
members per 500 enrolled students.(§) Adjusting for county-level incidence, COVID-19
incidence was 37% lower in schools that required teachers and staff members to use
masks, and 39% lower in schools that improved ventilation, compared with schools that
did not use these prevention strategies. Ventilation strategies associated with lower
school incidence included methods to dilute airborne particles alone by opening
windows, opening doors, or using fans (35% lower incidence), or in combination with
methods to filter airborne particles with high-efficiency particulate absorbing (HEPA)
filtration with or without purification with ultraviolet germicidal irradiation (UVGI)
(48% lower incidence). Multiple strategies should be implemented to prevent
transmission of SARS-CoV-2 in schools (2); mask requirements for teachers and staff
members and improved ventilation are important strategies that elementary schools



could implement as part of a multicomponent approach to provide safer, in-person
learning environments. Universal and correct mask use is still recommended by CDC
for adults and children in schools regardless of vaccination status (2).
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Abstract Objectives Pandemic COVID-19 has become a seriously public health priority
worldwide. Comprehensive strategies including travel restrictions and mask-wearing
have been implemented to mitigate the virus circulation. However, detail information
on community transmission is unavailable yet. Methods From January 23 to March 1,
2020, 127 patients (median age: 46 years; range: 11–80) with 71 male and 56 female,
were confirmed to be infected with the SARS-CoV-2 in Taizhou, Zhejiang, China.
Epidemiological trajectory and clinical features of these COVID-19 cases were
retrospectively retrieved from electronic medical records and valid individual
questionnaire. Results The disease onset was between January 9 to February 14, 2020.
Among them, 64 patients are local residents, and 63 patients were back home from
Wuhan from January 10 to 24, 2020 before travel restriction. 197 local residents had
definite close-contact with 41 pre-symptomatic patients back from Wuhan. 123 and 74
of them contact with mask-wearing or with no mask-wearing pre-symptomatic patients
back from Wuhan, respectively. Data showed that incidence of COVID-19 was
significantly higher for local residents close-contact with no mask-wearing Wuhan
returned pre-symptomatic patients (19.0% vs. 8.1%, p < 0.001). Among 57 close-
contact individuals, 21 sequential local COVID-19 patients originated from a pre-
symptomatic Wuhan returned couple, indicated dense gathering in congested spaces is
a high risk for SARS-CoV-2 transmission. Conclusions Our findings provided valuable
details of pre-symptomatic patient mask-wearing and restriction of mass gathering in
congested spaces particularly, are important interventions to mitigate the SARS-CoV-2
transmission.
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Abstract Background Face masks have become commonplace across the USA because of the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) epidemic. Although
evidence suggests that masks help to curb the spread of the disease, there is little
empirical research at the population level. We investigate the association between self-
reported mask-wearing, physical distancing, and SARS-CoV-2 transmission in the
USA, along with the effect of statewide mandates on mask uptake. Methods Serial
cross-sectional surveys were administered via a web platform to randomly surveyed
US individuals aged 13 years and older, to query self-reports of face mask-wearing.
Survey responses were combined with instantaneous reproductive number (Rt)
estimates from two publicly available sources, the outcome of interest. Measures of
physical distancing, community demographics, and other potential sources of
confounding (from publicly available sources) were also assessed. We fitted
multivariate logistic regression models to estimate the association between mask-
wearing and community transmission control (Rt<1). Additionally, mask-wearing in
12 states was evaluated 2 weeks before and after statewide mandates. Findings 378 
207 individuals responded to the survey between June 3 and July 27, 2020, of which



4186 were excluded for missing data. We observed an increasing trend in reported
mask usage across the USA, although uptake varied by geography. A logistic model
controlling for physical distancing, population demographics, and other variables
found that a 10% increase in self-reported mask-wearing was associated with an
increased odds of transmission control (odds ratio 3·53, 95% CI 2·03–6·43). We found
that communities with high reported mask-wearing and physical distancing had the
highest predicted probability of transmission control. Segmented regression analysis of
reported mask-wearing showed no statistically significant change in the slope after
mandates were introduced; however, the upward trend in reported mask-wearing was
preserved. Interpretation The widespread reported use of face masks combined with
physical distancing increases the odds of SARS-CoV-2 transmission control. Self-
reported mask-wearing increased separately from government mask mandates,
suggesting that supplemental public health interventions are needed to maximise
adoption and help to curb the ongoing epidemic. Funding Flu Lab, Google.org (via the
Tides Foundation), National Institutes for Health, National Science Foundation,
Morris-Singer Foundation, MOOD, Branco Weiss Fellowship, Ending Pandemics,
Centers for Disease Control and Prevention (USA).
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Minimal SARS-CoV-2 transmission after implementation of a comprehensive
mitigation strategy at a school- New Jersey, August 20-November 27, 2020
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Abstract During fall 2020, many U.S. kindergarten through grade 12 (K-12) schools closed
campuses and instituted remote learning to limit in-school transmission of SARS-
CoV-2, the virus that causes COVID-19 (1,2). A New Jersey grade 9-12 boarding
school with 520 full-time resident students, 255 commuter students, and 405 faculty
and staff members implemented a comprehensive mitigation strategy that included
universal masking, testing, upgraded air-handling equipment to improve ventilation,
physical distancing of ≥6 ft, contact tracing, and quarantine and isolation protocols to
prevent and control transmission of SARS-CoV-2 among students, faculty, and staff
members. Mandatory twice-weekly screening using real-time reverse transcription-
polymerase chain reaction (RT-PCR) testing of all students and staff members during
August 20-November 27, 2020, resulted in the testing of 21,449 specimens. A total of
19 (5%) of 405 faculty and staff members and eight (1%) of 775 students received
positive test results; only two identified cases were plausibly caused by secondary
transmission on campus. Comprehensive mitigation approaches including frequent
testing and universal masking can help prevent outbreaks in in-person high school
settings even when community transmission is ongoing.
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Abstract An intense debate on school closures to control the COVID-19 pandemic is ongoing in
Europe. We prospectively examined transmission of SARS-CoV-2 from confirmed
paediatric cases in Norwegian primary schools between August and November 2020.
All in-school contacts were systematically tested twice during their quarantine period.
With preventive measures implemented in schools, we found minimal child-to-child
(0.9%, 2/234) and child-to-adult (1.7%, 1/58) transmission, supporting that under 14
year olds are not the drivers of SARS-CoV-2 transmission.
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Abstract BACKGROUND: Schools are an integral part of the community; however, congregate
settings facilitate transmission of SARS-CoV-2, presenting a challenge to school
administrators to provide a safe, in-school environment for students and staff.
METHODS: We adapted the Centers for Disease Control and Prevention's
COVIDTracer Advanced tool to model the transmission of SARS-CoV-2 in a school of
596 individuals. We estimate possible reductions in cases and hospitalizations among
this population using a scenario-based analysis that accounts for (a) the risk of
importation of infection from the community; (b) adherence to key Centers for Disease
Control and Prevention-recommended mitigation strategies: mask wearing, cleaning
and disinfection, hand hygiene, and social distancing; and (c) the effectiveness of
contact tracing interventions at limiting onward transmission. RESULTS: Low impact
and effectiveness of mitigation strategies (net effectiveness: 27%) result in
approximately 40% of exposed staff and students becoming COVID-19 cases. When
the net effectiveness of mitigation strategies was 69% or greater, in-school
transmission was mostly prevented, yet importation of cases from the surrounding
community could result in nearly 20% of the school's population becoming infected
within 180 days. The combined effects of mitigation strategies and contact tracing
were able to prevent most onward transmission. Hospitalizations were low among
children and adults (<0.5% of the school population) across all scenarios examined.
CONCLUSIONS: Based on our model, layering mitigation strategies and contact
tracing can limit the number of cases that may occur from transmission in schools.
Schools in communities with substantial levels of community spread will need to be



more vigilant to ensure adherence of mitigation strategies to minimize transmission.
Our results show that for school administrators, teachers, and parents to provide the
safest environment, it is important to utilize multiple mitigation strategies and contract
tracing that reduce SARS CoV-2 transmission by at least 69%. This will require
training, reinforcement, and vigilance to ensure that the highest level of adherence is
maintained over the entire school term.
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Abstract As the UK reopened after the first wave of the COVID-19 epidemic, crucial questions
emerged around the role for ongoing interventions, including test-trace-isolate (TTI)



strategies and mandatory masks. Here we assess the importance of masks in secondary
schools by evaluating their impact over September 1–October 23, 2020. We show that,
assuming TTI levels from August 2020 and no fundamental changes in the virus’s
transmissibility, adoption of masks in secondary schools would have reduced the
predicted size of a second wave, but preventing it would have required 68% or 46% of
those with symptoms to seek testing (assuming masks’ effective coverage 15% or 30%
respectively). With masks in community settings but not secondary schools, the
required testing rates increase to 76% and 57%.
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Abstract Transmission risk of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
in schools is unknown. Our investigations, especially in preschools, could not detect
SARS-CoV-2 transmission despite screening of symptomatic and asymptomatic
children. The data suggest that children are not the primary drivers of SARS-CoV-2
transmission in schools and could help inform exit strategies for lifting of lockdowns.
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Abstract Wearing a surgical/procedure mask over high-flow nasal cannula (HFNC) reduces
aerosol particle concentrations in the patients’ vicinity. Wearing a mask over HFNC
should be encouraged to reduce risks of aerosol transmission.
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Abstract The surge of patients in the pandemic of COVID‐19 caused by the novel coronavirus
SARS‐CoV‐2 may overwhelm the medical systems of many countries. Mask‐wearing
and handwashing can slow the spread of the virus, but currently, masks are in shortage
in many countries, and timely handwashing is often impossible. In this study, the
efficacy of three types of masks and instant hand wiping was evaluated using the avian
influenza virus to mock the coronavirus. Virus quantification was performed using
real‐time reverse transcription‐polymerase chain reaction. Previous studies on mask‐
wearing were reviewed. The results showed that instant hand wiping using a wet towel



soaked in water containing 1.00% soap powder, 0.05% active chlorine, or 0.25% active
chlorine from sodium hypochlorite removed 98.36%, 96.62%, and 99.98% of the virus
from hands, respectively. N95 masks, medical masks, and homemade masks made of
four‐layer kitchen paper and one‐layer cloth could block 99.98%, 97.14%, and 95.15%
of the virus in aerosols. Medical mask‐wearing which was supported by many studies
was opposed by other studies possibly due to erroneous judgment. With these data, we
propose the approach of mask‐wearing plus instant hand hygiene (MIH) to slow the
exponential spread of the virus. This MIH approach has been supported by the
experiences of seven countries in fighting against COVID‐19. Collectively, a simple
approach to slow the exponential spread of SARS‐CoV‐2 was proposed with the
support of experiments, literature review, and control experiences.
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Abstract The World Health Organization declared coronavirus disease 2019 (COVID-19) a
pandemic on March 11, 2020.* Shortly thereafter, closures of 124,000 U.S. public and
private schools affected at least 55.1 million students through the end of the 2019-20
school year.† During the summer of 2020, approximately 82% of 8,947 U.S. overnight
camps did not operate.§ In Maine, only approximately 20% of 100 overnight camps
opened.¶ An overnight camp in Georgia recently reported SARS-CoV-2, the virus that
causes COVID-19, transmission among campers and staff members when
nonpharmaceutical interventions (NPIs) were not strictly followed (1); however, NPIs
have been successfully used to mitigate SARS-CoV-2 transmission among military
basic trainees (2). During June-August 2020, four overnight camps in Maine
implemented several NPIs to prevent and mitigate the transmission of SARS-CoV-2,
including prearrival quarantine, pre- and postarrival testing and symptom screening,
cohorting, use of face coverings, physical distancing, enhanced hygiene measures,
cleaning and disinfecting, and maximal outdoor programming. During the camp
sessions, testing and symptom screening enabled early and rapid identification and
isolation of attendees with COVID-19. Among the 1,022 attendees (staff members and
campers) from 41 states, one territory, and six international locations, 1,010 were
tested before arrival; 12 attendees who had completed a period of isolation after
receiving a diagnosis of COVID-19 2 months before arrival were not tested. Four
(0.4%) asymptomatic attendees received positive SARS-CoV-2 test results before
arrival; these persons delayed their arrival, completed 10 days of isolation at home,
remained asymptomatic, and did not receive any further testing before arrival or for the
duration of camp attendance. Approximately 1 week after camp arrival, all 1,006
attendees without a previous diagnosis of COVID-19 were tested, and three
asymptomatic cases were identified. Following isolation of these persons and
quarantine of their contacts, no secondary transmission of SARS-CoV-2 occurred.
These findings can inform similar multilayered public health strategies to prevent and
mitigate the introduction and transmission of SARS-CoV-2 among children,
adolescents, and adults in congregate settings, such as overnight camps, residential
schools, and colleges.
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Professional and home-made face masks reduce exposure to respiratory infections
among the general population
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Abstract BackgroundGovernments are preparing for a potential influenza pandemic. Therefore
they need data to assess the possible impact of interventions. Face-masks worn by the
general population could be an accessible and affordable intervention, if effective
when worn under routine circumstances.MethodologyWe assessed transmission
reduction potential provided by personal respirators, surgical masks and home-made
masks when worn during a variety of activities by healthy volunteers and a simulated
patient.Principal FindingsAll types of masks reduced aerosol exposure, relatively
stable over time, unaffected by duration of wear or type of activity, but with a high
degree of individual variation. Personal respirators were more efficient than surgical
masks, which were more efficient than home-made masks. Regardless of mask type,
children were less well protected. Outward protection (mask wearing by a mechanical
head) was less effective than inward protection (mask wearing by healthy
volunteers).Conclusions/SignificanceAny type of general mask use is likely to
decrease viral exposure and infection risk on a population level, in spite of imperfect
fit and imperfect adherence, personal respirators providing most protection. Masks
worn by patients may not offer as great a degree of protection against aerosol
transmission.
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Abstract BACKGROUND: Continual efforts to eliminate community transmission of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) will be needed to prevent
additional waves of infection. We explored the impact of nonpharmaceutical
interventions on projected SARS-CoV-2 transmission in Canada. METHODS: We
developed an age-structured agent-based model of the Canadian population simulating
the impact of current and projected levels of public health interventions on SARS-
CoV-2 transmission. Interventions included case detection and isolation, contact
tracing and quarantine, physical distancing and community closures, evaluated alone
and in combination. RESULTS: Without any interventions, 64.6% (95% credible
interval [CrI] 63.9%-65.0%) of Canadians will be infected with SARS-CoV-2 (total
attack rate) and 3.6% (95% CrI 2.4%-3.8%) of those infected and symptomatic will
die. If case detection and contact tracing continued at baseline levels without



maintained physical distancing and reimplementation of restrictive measures, this
combination brought the total attack rate to 56.1% (95% CrI 0.05%-57.1%), but it
dropped to 0.4% (95% CrI 0.03%-23.5%) with enhanced case detection and contact
tracing. Combining the latter scenario with maintained physical distancing reduced the
total attack rate to 0.2% (95% CrI 0.03%-1.7%) and was the only scenario that
consistently kept hospital and intensive care unit bed use under capacity, prevented
nearly all deaths and eliminated the epidemic. Extending school closures had minimal
effects but did reduce transmission in schools; however, extending closures of
workplaces and mixed-age venues markedly reduced attack rates and usually or always
eliminated the epidemic under any scenario. INTERPRETATION: Controlling SARS-
CoV-2 transmission will depend on enhancing and maintaining interventions at both
the community and individual levels. Without such interventions, a resurgent epidemic
will occur, with the risk of overwhelming our health care systems.
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Protecting healthcare staff from severe acute respiratory syndrome: filtration
capacity of multiple surgical masks

Type Journal Article
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Abstract Guidelines issued by the Centers for Disease Control and Prevention and the World
Health Organisation state that healthcare workers should wear N95 masks or higher-
level protection during all contact with suspected severe acute respiratory syndrome
(SARS). In areas where N95 masks are not available, multiple layers of surgical masks
have been tried to prevent transmission of SARS. The in vivo filtration capacity of a
single surgical mask is known to be poor. However, the filtration capacity of a
combination of masks is unknown., This was a crossover trial of one, two, three and
five surgical masks in six volunteers to determine the in vivo filtration efficiency of
wearing more than one surgical mask. We used a Portacount to measure the difference
in ambient particle counts inside and outside the masks. The best combination of five
surgical masks scored a fit factor of 13.7, which is well below the minimum level of
100 required for a half face respirator., Multiple surgical masks filter ambient particles
poorly. They should not be used as a substitute for N95 masks unless there is no
alternative.

Date 2005-4

Short Title Protecting healthcare staff from severe acute respiratory syndrome

Library Catalog PubMed Central

URL https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114845/

Accessed 9/2/2021, 9:57:46 AM

Extra PMID: 15749326 PMCID: PMC7114845

Volume 59

Pages 365-368

Publication The Journal of Hospital Infection

DOI 10.1016/j.jhin.2004.10.013

Issue 4

Journal Abbr J Hosp Infect

ISSN 0195-6701

Date Added 9/2/2021, 9:57:46 AM

Modified 9/2/2021, 11:42:23 AM

Tags:

Study

Attachments



PubMed Central Full Text PDF

PubMed Central Link
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Abstract Face masks have globally been accepted to be an effective protective tool to prevent
bacterial and viral transmission, especially against indoor aerosol transmission.
However, commercial face masks contain filters that are made of materials that are not
capable of inactivating either SARS-CoV-2 or multidrug-resistant bacteria. Therefore,
symptomatic and asymptomatic individuals can infect other people even if they wear
them because some viable viral or bacterial loads can escape from the masks.
Furthermore, viral or bacterial contact transmission can occur after touching the mask,
which constitutes an increasing source of contaminated biological waste. Additionally,
bacterial pathogens contribute to the SARS-CoV-2-mediated pneumonia disease
complex, and their resistance to antibiotics in pneumonia treatment is increasing at an
alarming rate. In this regard, herein, we report the development of a non-woven face
mask filter fabricated with a biofunctional coating of benzalkonium chloride that is
capable of inactivating more than 99% of SARS-CoV-2 particles in one minute of
contact, and the life-threatening methicillin-resistant Staphylococcus aureus and
Staphylococcus epidermidis (normalized antibacterial halos of 0.52 ± 0.04 and 0.72 ±
0.04, respectively). Nonetheless, despite the results obtained, further studies are
needed to ensure the safety and correct use of this technology for the mass production
and commercialization of this broad-spectrum antimicrobial face mask filter. Our
novel protective non-woven face mask filter would be useful for many healthcare
workers and researchers working in this urgent and challenging field.
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Reduction of secondary transmission of SARS-CoV-2 in households by face mask
use, disinfection and social distancing: a cohort study in Beijing, China

Type Journal Article

Author Yu Wang

Author Huaiyu Tian

Author Li Zhang

Author Man Zhang

Author Dandan Guo

Author Wenting Wu

Author Xingxing Zhang

Author Ge Lin Kan

Author Lei Jia

Author Da Huo

Author Baiwei Liu

Author Xiaoli Wang

Author Ying Sun

Author Quanyi Wang

Author Peng Yang

Author C. Raina MacIntyre



Abstract Introduction Transmission of COVID-19 within families and close contacts accounts
for the majority of epidemic growth. Community mask wearing, hand washing and
social distancing are thought to be effective but there is little evidence to inform or
support community members on COVID-19 risk reduction within families. Methods A
retrospective cohort study of 335 people in 124 families and with at least one
laboratory confirmed COVID-19 case was conducted from 28 February to 27 March
2020, in Beijing, China. The outcome of interest was secondary transmission of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) within the family.
Characteristics and practices of primary cases, of well family contacts and household
hygiene practices were analysed as predictors of secondary transmission. Results The
secondary attack rate in families was 23.0% (77/335). Face mask use by the primary
case and family contacts before the primary case developed symptoms was 79%
effective in reducing transmission (OR=0.21, 95% CI 0.06 to 0.79). Daily use of
chlorine or ethanol based disinfectant in households was 77% effective (OR=0.23,
95% CI 0.07 to 0.84). Wearing a mask after illness onset of the primary case was not
significantly protective. The risk of household transmission was 18 times higher with
frequent daily close contact with the primary case (OR=18.26, 95% CI 3.93 to 84.79),
and four times higher if the primary case had diarrhoea (OR=4.10, 95% CI 1.08 to
15.60). Household crowding was not significant. Conclusion The study confirms the
highest risk of transmission prior to symptom onset, and provides the first evidence of
the effectiveness of mask use, disinfection and social distancing in preventing
COVID-19. We also found evidence of faecal transmission. This can inform guidelines
for community prevention in settings of intense COVID-19 epidemics.
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Abstract We identified seasonal human coronaviruses, influenza viruses and rhinoviruses in
exhaled breath and coughs of children and adults with acute respiratory illness.
Surgical face masks significantly reduced detection of influenza virus RNA in
respiratory droplets and coronavirus RNA in aerosols, with a trend toward reduced
detection of coronavirus RNA in respiratory droplets. Our results indicate that surgical
face masks could prevent transmission of human coronaviruses and influenza viruses
from symptomatic individuals.
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Abstract BackgroundChildren's role in SARS-CoV-2 epidemiology remains unclear. We
investigated an initially unnoticed SARS-CoV-2 outbreak linked to schools in northern
France, beginning as early as mid-January 2020.AimsThis retrospective observational
study documents the extent of SARS-CoV-2 transmission, linked to an affected high
school (n = 664 participants) and primary schools (n = 1,340 study participants), in the
context of unsuspected SARS-CoV-2 circulation and limited control
measures.MethodsBetween 30 March and 30 April 2020, all school staff, as well as
pupils and their parents and relatives were invited for SARS-CoV-2 antibody testing
and to complete a questionnaire covering symptom history since 13 January
2020.ResultsIn the high school, infection attack rates were 38.1% (91/239), 43.4%
(23/53), and 59.3% (16/27), in pupils, teachers, and non-teaching staff respectively vs
10.1% (23/228) and 12.0% (14/117) in the pupils' parents and relatives (p < 0.001).
Among the six primary schools, three children attending separate schools at the
outbreak start, while symptomatic, might have introduced SARS-CoV-2 there, but
symptomatic secondary cases related to them could not be definitely identified. In the
primary schools overall, antibody prevalence in pupils sharing classes with
symptomatic cases was higher than in pupils from other classes: 15/65 (23.1%) vs
30/445 (6.7%) (p < 0.001). Among 46 SARS-CoV-2 seropositive pupils < 12 years old,
20 were asymptomatic. Whether past HKU1 and OC43 seasonal coronavirus infection
protected against SARS-CoV-2 infection in 6-11 year olds could not be
inferred.ConclusionsViral circulation can occur in high and primary schools so keeping
them open requires consideration of appropriate control measures and enhanced
surveillance.
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Abstract Actual surveys in kindergartens on SARS-CoV-2 infections are rare. At the beginning
of the second pandemic wave, we screened twelve randomly selected kindergartens in
Berlin, Germany. A total of 720 participants (pre-school children, staff, and connected
household members) were briefly examined and interviewed, and SARS-CoV-2
infections and anti-SARS-Cov-2 IgG antibodies were assessed. About a quarter of the
participants showed common cold-resembling symptoms. However, no SARS-CoV-2
infection was detected, and only one childcare worker showed IgG seroreactivity.
Against a backdrop of increased pandemic activity in the community, this cross-
sectional study does not suggest that kindergartens are silent transmission reservoirs.
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Abstract Masks are a vital tool for limiting SARS-CoV-2 spread in the population. Here we
utilize a mathematical model to assess the impact of masking on transmission within
individual transmission pairs and at the population level. Our model quantitatively
links mask efficacy to reductions in viral load and subsequent transmission risk. Our
results reinforce that the use of masks by both a potential transmitter and exposed
person substantially reduces the probability of successful transmission, even if masks
only lower exposure viral load by ~ 50%. Slight increases in mask adherence and/or
efficacy above current levels would reduce the effective reproductive number (Re)
substantially below 1, particularly if implemented comprehensively in potential super-



spreader environments. Our model predicts that moderately efficacious masks will also
lower exposure viral load tenfold among people who get infected despite masking,
potentially limiting infection severity. Because peak viral load tends to occur pre-
symptomatically, we also identify that antiviral therapy targeting symptomatic
individuals is unlikely to impact transmission risk. Instead, antiviral therapy would
only lower Re if dosed as post-exposure prophylaxis and if given to ~ 50% of newly
infected people within 3 days of an exposure. These results highlight the primacy of
masking relative to other biomedical interventions under consideration for limiting the
extent of the COVID-19 pandemic prior to widespread implementation of a vaccine.
To confirm this prediction, we used a regression model of King County, Washington
data and simulated the counterfactual scenario without mask wearing to estimate that
in the absence of additional interventions, mask wearing decreased Re from 1.3–1.5 to 
~ 1.0 between June and September 2020.
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Strategies to minimize SARS-CoV-2 transmission in classroom settings:
Combined impacts of ventilation and mask effective filtration efficiency
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Abstract The impact of the COVID-19 pandemic continues to be significant and global. As the
global community learns more about the novel coronavirus SARS-CoV-2, there is
strong evidence that a significant modality of transmission is via the long-range
airborne route, referred to here as aerosol transmission. In this paper, we evaluate the
efficacy of ventilation, mask effective filtration efficiency, and the combined effect of
the two on the reduction of aerosol infection probability for COVID-19 in a classroom
setting. The Wells-Riley equation is used to predict the conditional probability of
infection for three distinct airborne exposure scenarios: (1) an infectious instructor
exposing susceptible students; (2) an infectious student exposing other susceptible
students; and (3) an infectious student exposing a susceptible instructor. Field
measurements were performed in a classroom using a polydisperse neutralized salt
(NaCl) aerosol, generated in a size range consistent with human-generated SARS-
CoV-2 containing bioaerosols, as a safe surrogate. Measurements included time-
resolved and size-resolved NaCl aerosol concentration distributions and size-resolved
effective filtration efficiency of different masks with and without mask fitters. The
measurements were used to validate assumptions and inputs for the Wells-Riley model.
Aerosol dynamics and distribution measurements confirmed that the majority of the
classroom space is uniform in aerosol concentration within a factor of 2 or better for
distances > 2 m from the aerosol source. Mask effective filtration efficiency
measurements show that most masks fit poorly with estimated leakage rates typically >
50%, resulting in significantly reduced effective filtration efficiency. However,
effective filtration efficiencies approaching the mask material filtration efficiency were
achievable using simple mask fitters. Wells-Riley model results for the different
scenarios suggest that ventilation of the classroom alone is not able to achieve
infection probabilities less than 0.01 (1%) for air exchanges rates up to 10 h−1 and an
event duration of one hour. The use of moderate to high effective filtration efficiency
masks by all individuals present, on the other hand, was able to significantly reduce
infection probability and could achieve reductions in infection probability by 5x, 10x,
or even >100x dependent on the mask used and use of a mask fitter. This enables
conditional infection probabilities < 0.001 (0.1%) or even < 0.0001 (0.01%) to be
reached with the use of masks and mask fitters alone. Finally, the results demonstrate
that the reductions provided by ventilation and masks are synergistic and
multiplicative. The results reinforce the use of properly donned masks to achieve
reduced aerosol transmission of SARS-CoV-2 and other infectious diseases transmitted
via respiratory aerosol indoors and provide new motivation to further improve the
effective filtration efficiency of common face coverings through improved design,
and/or the use of mask fitters.
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Abstract Background: Switzerland had one of the highest incidence of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infections in Europe during the second wave.
Schools were open as in most of Europe with specific preventive measures in place.
However, the frequency and transmission of acute unrecognized, asymptomatic or
oligosymptomatic infections in schools during this time of high community



transmission is unknown. Thereof, our aim was to pilot a surveillance system that
detects acute SARS-CoV-2 infections in schools and possible transmission within
classes. Methods: Fourteen out of the randomly selected sample of the Ciao Corona
cohort study participated between December 1 and 11, a time when incidence rate for
SARS-CoV-2 infections was high for the canton of Zurich. We determined point-
prevalence of acute SARS-CoV-2 infections of school children attending primary and
secondary school. A buccal swab for polymerase chain reaction (PCR) and a rapid
diagnostic test (RDT) to detect SARS-CoV-2 were taken twice 1 week apart (T1 and
T2) in a cohort of children from randomly selected classes. A questionnaire assessed
demographics and symptoms compatible with a SARS-CoV-2 infection during the past
5 days. Results: Out of 1,299 invited children, 641 (49%) 6- to 16-year-old children
and 66 teachers from 14 schools and 67 classes participated in at least one of two
testings. None of the teachers but one child had a positive PCR at T1, corresponding to
a point-prevalence in children of 0.2% (95% CI 0.0-1.1%), and no positive PCR was
detected at T2. The child with positive PCR at T1 was negative on the RDT at T1 and
both tests were negative at T2. There were 7 (0.6%) false positive RDTs in children
and 2 (1.7%) false positive RDTs in teachers at T1 or T2 among 5 schools (overall
prevalence 0.7%). All 9 initially positive RDTs were negative in a new buccal sample
taken 2 h to 2 days later, also confirmed by PCR. Thirty-five percent of children and
8% of teachers reported mild symptoms during the 5 days prior to testing. Conclusion:
In a setting of high incidence of SARS-CoV-2 infections, unrecognized virus spread
within schools was very low. Schools appear to be safe with the protective measures in
place (e.g., clearly symptomatic children have to stay at home, prompt contact tracing
with individual and class-level quarantine, and structured infection prevention
measures in school). Specificity of the RDT was within the lower boundary of
performance and needs further evaluation for its use in schools. Given the low point
prevalence even in a setting of very high incidence, a targeted test, track, isolate and
quarantine (TTIQ) strategy for symptomatic children and school personnel adapted to
school settings is likely more suitable approach than surveillance on entire classes and
schools. Clinical Trial Registration: https://clinicaltrials.gov/ct2/show/NCT04448717,
ClinicalTrials.gov NCT04448717.
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Testing of commercial masks and respirators and cotton mask insert materials
using SARS-CoV-2 virion-sized particulates: Comparison of ideal aerosol
filtration efficiency versus fitted filtration efficiency
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Abstract Shortages in the availability of personal protective face masks during the COVID-19
pandemic required many to fabricate masks and filter inserts from available materials.
While the base filtration efficiency of a material is of primary importance when a
perfect seal is possible, ideal fit is not likely to be achieved by the average person
preparing to enter a public space or even a healthcare worker without fit-testing before
each shift. Our findings suggest that parameters including permeability and pliability
can play a strong role in the filtration efficiency of a mask fabricated with various filter
media, and that the filtration efficiency of loosely fitting masks/respirators against
ultrafine particulates can drop by more than 60% when worn compared to the ideal
filtration efficiency of the base material. Further, a test method using SARS-CoV-2
virion-sized silica nanoaerosols is demonstrated to assess the filtration efficiency
against nanoparticulates that follow air currents associated with mask leakage.
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Abstract BACKGROUND: In 2020, US schools closed due to SARS-CoV-2 but their role in
transmission was unknown. In fall 2020, national guidance for reopening omitted
testing or screening recommendations. We report the experience of 2 large independent
K-12 schools (School-A and School-B) that implemented an array of SARS-CoV-2
mitigation strategies that included periodic universal testing. METHODS: SARS-
CoV-2 was identified through periodic universal PCR testing, self-reporting of tests
conducted outside school, and contact tracing. Schools implemented behavioral and
structural mitigation measures, including mandatory masks, classroom disinfecting,
and social distancing. RESULTS: Over the fall semester, School-A identified 112 cases
in 2320 students and staff; School-B identified 25 cases (2.0%) in 1400 students and
staff. Most cases were asymptomatic and none required hospitalization. Of 69
traceable introductions, 63 (91%) were not associated with school-based transmission,
59 cases (54%) occurred in the 2 weeks post-thanksgiving. In 6/7 clusters, clear
noncompliance with mitigation protocols was found. The largest outbreak had 28
identified cases and was traced to an off-campus party. There was no transmission
from students to staff. CONCLUSIONS: Although school-age children can contract
and transmit SARS-CoV-2, rates of COVID-19 infection related to in-person education
were significantly lower than those in the surrounding community. However, social
activities among students outside of school undermined those measures and should be
discouraged, perhaps with behavioral contracts, to ensure the safety of school
communities. In addition, introduction risks were highest following extended school



breaks. These risks may be mitigated with voluntary quarantines and surveillance
testing prior to reopening.
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Abstract Background: Mask usage remains low across many parts of the world during the
COVID19 pandemic, and strategies to increase mask-wearing remain untested. Our
objectives were to identify strategies that can persistently increase mask-wearing and
assess the impact of increasing mask-wearing on symptomatic SARS-CoV-2 infections.
Methods: We conducted a cluster-randomized trial of community-level mask
promotion in rural Bangladesh from November 2020 to April 2021 (N=600 villages,
N=342,126 adults). We cross-randomized mask promotion strategies at the village and
household level, including cloth vs. surgical masks. All intervention arms received free
masks, information on the importance of masking, role modeling by community
leaders, and in-person reminders for 8 weeks. The control group did not receive any
interventions. Neither participants nor field staff were blinded to intervention
assignment. Outcomes included symptomatic SARS-CoV-2 seroprevalence (primary)
and prevalence of proper mask-wearing, physical distancing, and symptoms consistent
with COVID-19 (secondary). Mask-wearing and physical distancing were assessed
through direct observation at least weekly at mosques, markets, the main entrance
roads to villages, and tea stalls. At 5 and 9 weeks follow-up, we surveyed all reachable
participants about COVID-related symptoms. Blood samples collected at 10-12 weeks
of follow-up for symptomatic individuals were analyzed for SARS-CoV-2 IgG
antibodies. Results: There were 178,288 individuals in the intervention group and
163,838 individuals in the control group. The intervention increased proper mask-
wearing from 13.3% in control villages (N=806,547 observations) to 42.3% in
treatment villages (N=797,715 observations) (adjusted percentage point difference =
0.29 [0.27, 0.31]). This tripling of mask usage was sustained during the intervention
period and two weeks after. Physical distancing increased from 24.1% in control
villages to 29.2% in treatment villages (adjusted percentage point difference = 0.05
[0.04, 0.06]). After 5 months, the impact of the intervention faded, but mask-wearing
remained 10 percentage points higher in the intervention group. The proportion of
individuals with COVID-like symptoms was 7.62% (N=13,273) in the intervention arm
and 8.62% (N=13,893) in the control arm. Blood samples were collected from
N=10,952 consenting, symptomatic individuals. Adjusting for baseline covariates, the



2 intervention reduced symptomatic seroprevalence by 9.3% (adjusted prevalence ratio
(aPR) = 0.91 [0.82, 1.00]; control prevalence 0.76%; treatment prevalence 0.68%). In
villages randomized to surgical masks (n = 200), the relative reduction was 11.2%
overall (aPR = 0.89 [0.78, 1.00]) and 34.7% among individuals 60+ (aPR = 0.65 [0.46,
0.85]). No adverse events were reported. Conclusions: Our intervention demonstrates a
scalable and effective method to promote mask adoption and reduce symptomatic
SARS-CoV-2 infections
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Abstract BACKGROUND: Daily new COVID-19 cases from January to April 2020
demonstrate varying patterns of SARS-CoV-2 transmission across different
geographical regions. Constant infection rates were observed in some countries,
whereas China and South Korea had a very low number of daily new cases. In fact,
China and South Korea successfully and quickly flattened their COVID-19 curve. To
understand why this was the case, this paper investigated possible aerosol-forming
patterns in the atmosphere and their relationship to the policy measures adopted by
select countries. OBJECTIVE: The main research objective was to compare the
outcomes of policies adopted by countries between January and April 2020. Policies



included physical distancing measures that in some cases were associated with mask
use and city disinfection. We investigated whether the type of social distancing
framework adopted by some countries (ie, without mask use and city disinfection) led
to the continual dissemination of SARS-CoV-2 (daily new cases) in the community
during the study period. METHODS: We examined the policies used as a preventive
framework for virus community transmission in some countries and compared them to
the policies adopted by China and South Korea. Countries that used a policy of social
distancing by 1-2 m were divided into two groups. The first group consisted of
countries that implemented social distancing (1-2 m) only, and the second comprised
China and South Korea, which implemented distancing with additional
transmission/isolation measures using masks and city disinfection. Global daily case
maps from Johns Hopkins University were used to provide time-series data for the
analysis. RESULTS: The results showed that virus transmission was reduced due to
policies affecting SARS-CoV-2 propagation over time. Remarkably, China and South
Korea obtained substantially better results than other countries at the beginning of the
epidemic due to their adoption of social distancing (1-2 m) with the additional use of
masks and sanitization (city disinfection). These measures proved to be effective due
to the atmosphere carrier potential of SARS-CoV-2 transmission. CONCLUSIONS:
Our findings confirm that social distancing by 1-2 m with mask use and city
disinfection yields positive outcomes. These strategies should be incorporated into
prevention and control policies and be adopted both globally and by individuals as a
method to fight the COVID-19 pandemic.
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Abstract BACKGROUND: Non-pharmaceutical interventions (NPIs) are used to reduce
transmission of SARS coronavirus 2 (SARS-CoV-2) that causes coronavirus disease
2019 (COVID-19). However, empirical evidence of the effectiveness of specific NPIs
has been inconsistent. We assessed the effectiveness of NPIs around internal
containment and closure, international travel restrictions, economic measures, and
health system actions on SARS-CoV-2 transmission in 130 countries and territories.
METHODS: We used panel (longitudinal) regression to estimate the effectiveness of
13 categories of NPIs in reducing SARS-CoV-2 transmission using data from January
to June 2020. First, we examined the temporal association between NPIs using
hierarchical cluster analyses. We then regressed the time-varying reproduction number
(Rt) of COVID-19 against different NPIs. We examined different model specifications
to account for the temporal lag between NPIs and changes in Rt, levels of NPI
intensity, time-varying changes in NPI effect, and variable selection criteria. Results
were interpreted taking into account both the range of model specifications and
temporal clustering of NPIs. RESULTS: There was strong evidence for an association
between two NPIs (school closure, internal movement restrictions) and reduced Rt.
Another three NPIs (workplace closure, income support, and debt/contract relief) had
strong evidence of effectiveness when ignoring their level of intensity, while two NPIs
(public events cancellation, restriction on gatherings) had strong evidence of their
effectiveness only when evaluating their implementation at maximum capacity (e.g.
restrictions on 1000+ people gathering were not effective, restrictions on < 10 people
gathering were). Evidence about the effectiveness of the remaining NPIs (stay-at-home
requirements, public information campaigns, public transport closure, international
travel controls, testing, contact tracing) was inconsistent and inconclusive. We found
temporal clustering between many of the NPIs. Effect sizes varied depending on
whether or not we included data after peak NPI intensity. CONCLUSION:
Understanding the impact that specific NPIs have had on SARS-CoV-2 transmission is
complicated by temporal clustering, time-dependent variation in effects, and
differences in NPI intensity. However, the effectiveness of school closure and internal



movement restrictions appears robust across different model specifications, with some
evidence that other NPIs may also be effective under particular conditions. This
provides empirical evidence for the potential effectiveness of many, although not all,
actions policy-makers are taking to respond to the COVID-19 pandemic.
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Abstract Background Whilst evidence of use of face masks in reducing COVID-19 cases is
increasing, the impact of mandatory use across a large population has been difficult to
assess. Introduction of mandatory mask use on July 22, 2020 during a resurgence of
COVID-19 in Melbourne, Australia created a situation that facilitated an assessment of
the impact of the policy on the epidemic growth rate as its introduction occurred in the
absence of other changes to restrictions. Methods and findings Exponential epidemic
growth or decay rates in daily COVID-19 diagnoses were estimated using a non-
weighted linear regression of the natural logarithm of the daily cases against time, using
a linear spline model with one knot (lspline package in R v 3.6.3). The model’s two
linear segments pivot around the hinge day, on which the mask policy began to take
effect, 8 days following the introduction of the policy. We used two forms of data to
assess change in mask usage: images of people wearing masks in public places obtained
from a major media outlet and population-based survey data. Potential confounding
factors (including daily COVID-19 tests, number of COVID-19 cases among population
subsets affected differentially by the mask policy–e.g., healthcare workers) were
examined for their impact on the results. Daily cases fitted an exponential growth in the
first log-linear segment (k = +0.042, s.e. = 0.007), and fitted an exponential decay in the
second (k = -0.023, s.e. = 0.017) log-linear segment. Over a range of reported serial
intervals for SARS-CoV-2 infection, these growth rates correspond to a 22–33%
reduction in an effective reproduction ratio before and after mandatory mask use.
Analysis of images of people in public spaces showed mask usage rose from
approximately 43% to 97%. Analysis of survey data found that on the third day before
policy introduction, 44% of participants reported “often” or “always” wearing a mask;
on the fourth day after, 100% reported “always” doing so. No potentially confounding
factors were associated with the observed change in growth rates. Conclusions The
mandatory mask use policy substantially increased public use of masks and was
associated with a significant decline in new COVID-19 cases after introduction of the
policy. This study strongly supports the use of masks for controlling epidemics in the
broader community.
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Abstract Background Face mask usage by the healthy population in the community to reduce
risk of transmission of respiratory viruses remains controversial. We assessed the effect
of community-wide mask usage to control coronavirus disease 2019 (COVID-19) in
Hong Kong Special Administrative Region (HKSAR). Methods Patients presenting
with respiratory symptoms at outpatient clinics or hospital wards were screened for
COVID-19 per protocol. Epidemiological analysis was performed for confirmed cases,
especially persons acquiring COVID-19 during mask-off and mask-on settings. The
incidence of COVID-19 per million population in HKSAR with community-wide
masking was compared to that of non-mask-wearing countries which are comparable
with HKSAR in terms of population density, healthcare system, BCG vaccination and
social distancing measures but not community-wide masking. Compliance of face
mask usage in the HKSAR community was monitored. Findings Within first 100 days
(31 December 2019 to 8 April 2020), 961 COVID-19 patients were diagnosed in
HKSAR. The COVID-19 incidence in HKSAR (129.0 per million population) was
significantly lower (p<0.001) than that of Spain (2983.2), Italy (2250.8), Germany
(1241.5), France (1151.6), U.S. (1102.8), U.K. (831.5), Singapore (259.8), and South
Korea (200.5). The compliance of face mask usage by HKSAR general public was
96.6% (range: 95.7% to 97.2%). We observed 11 COVID-19 clusters in recreational
‘mask-off’ settings compared to only 3 in workplace ‘mask-on’ settings (p = 0.036 by
Chi square test of goodness-of-fit). Conclusion Community-wide mask wearing may
contribute to the control of COVID-19 by reducing the amount of emission of infected
saliva and respiratory droplets from individuals with subclinical or mild COVID-19.
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Abstract Patients with cancer are at a higher risk of developing serious disease-related
complications in case of contracting SARS-CoV-2. Oncology units should implement
all possible preventive measures to reduce the risk of viral transmission by healthcare
professionals (HCPs) to patients. We conducted a surveillance for SARS-CoV-2
infection among the staff members of the Medical Oncology Unit of ASST Spedali
Civili in Brescia, one of the Italian areas most affected by the SARS-CoV-2 pandemic.
The aim of this study was to demonstrate whether the recommended preventive
measures, promptly implemented by the unit, have been effective in reducing the
spread of the virus among the HCPs. Between February 24 and May 19, 2020, SARS-
CoV-2 infection was detected in 10 out of 76 healthy HCPs (13%). Six of them
developed a symptomatic disease, leading to home quarantine, and four remained
asymptomatic. The infection was revealed when a serology test was performed on all
staff members of the unit. In seven HCPs, in which it was possible to trace the person-
to-person infection, the contagion occurred as a result of unprotected contacts or
partially protected with surgical masks. In particular, four asymptomatic HCPs did not
stop working, but a widespread outbreak in the unit was avoided. Adherence to the
recommended preventive strategies, in particular, wearing of surgical masks by both
the HCPs and the patients, is effective in reducing and preventing the viral spread.
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Abstract BACKGROUND: Non-pharmaceutical interventions (NPIs) were implemented by
many countries to reduce the transmission of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the causal agent of COVID-19. A resurgence in
COVID-19 cases has been reported in some countries that lifted some of these NPIs.
We aimed to understand the association of introducing and lifting NPIs with the level
of transmission of SARS-CoV-2, as measured by the time-varying reproduction
number (R), from a broad perspective across 131 countries. METHODS: In this
modelling study, we linked data on daily country-level estimates of R from the London
School of Hygiene & Tropical Medicine (London, UK) with data on country-specific
policies on NPIs from the Oxford COVID-19 Government Response Tracker, available
between Jan 1 and July 20, 2020. We defined a phase as a time period when all NPIs
remained the same, and we divided the timeline of each country into individual phases
based on the status of NPIs. We calculated the R ratio as the ratio between the daily R
of each phase and the R from the last day of the previous phase (ie, before the NPI
status changed) as a measure of the association between NPI status and transmission of
SARS-CoV-2. We then modelled the R ratio using a log-linear regression with
introduction and relaxation of each NPI as independent variables for each day of the
first 28 days after the change in the corresponding NPI. In an ad-hoc analysis, we
estimated the effect of reintroducing multiple NPIs with the greatest effects, and in the
observed sequence, to tackle the possible resurgence of SARS-CoV-2. FINDINGS:
790 phases from 131 countries were included in the analysis. A decreasing trend over
time in the R ratio was found following the introduction of school closure, workplace
closure, public events ban, requirements to stay at home, and internal movement
limits; the reduction in R ranged from 3% to 24% on day 28 following the introduction
compared with the last day before introduction, although the reduction was significant
only for public events ban (R ratio 0·76, 95% CI 0·58-1·00); for all other NPIs, the
upper bound of the 95% CI was above 1. An increasing trend over time in the R ratio
was found following the relaxation of school closure, bans on public events, bans on
public gatherings of more than ten people, requirements to stay at home, and internal
movement limits; the increase in R ranged from 11% to 25% on day 28 following the
relaxation compared with the last day before relaxation, although the increase was
significant only for school reopening (R ratio 1·24, 95% CI 1·00-1·52) and lifting bans



on public gatherings of more than ten people (1·25, 1·03-1·51); for all other NPIs, the
lower bound of the 95% CI was below 1. It took a median of 8 days (IQR 6-9)
following the introduction of an NPI to observe 60% of the maximum reduction in R
and even longer (17 days [14-20]) following relaxation to observe 60% of the
maximum increase in R. In response to a possible resurgence of COVID-19, a control
strategy of banning public events and public gatherings of more than ten people was
estimated to reduce R, with an R ratio of 0·71 (95% CI 0·55-0·93) on day 28,
decreasing to 0·62 (0·47-0·82) on day 28 if measures to close workplaces were added,
0·58 (0·41-0·81) if measures to close workplaces and internal movement restrictions
were added, and 0·48 (0·32-0·71) if measures to close workplaces, internal movement
restrictions, and requirements to stay at home were added. INTERPRETATION:
Individual NPIs, including school closure, workplace closure, public events ban, ban
on gatherings of more than ten people, requirements to stay at home, and internal
movement limits, are associated with reduced transmission of SARS-CoV-2, but the
effect of introducing and lifting these NPIs is delayed by 1-3 weeks, with this delay
being longer when lifting NPIs. These findings provide additional evidence that can
inform policy-maker decisions on the timing of introducing and lifting different NPIs,
although R should be interpreted in the context of its known limitations. FUNDING:
Wellcome Trust Institutional Strategic Support Fund and Data-Driven Innovation
initiative.
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Use of masks in public places in Poland during SARS-Cov-2 epidemic: a covert
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Abstract Face masks have been employed in the COVID-19 pandemic plans as a public and
personal health control measure against the spread of SARS-CoV-2. In Poland,
obligatory wearing of masks in public spaces was introduced on April 10th, 2020; a
relaxation of previous universal measures was announced on May 29th, 2020, limiting
use to indoor public places.
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Widespread use of face masks in public may slow the spread of SARS CoV-2: an
ecological study
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Abstract Background The reasons for the large differences between countries in the sizes of
their SARS CoV-2 epidemics is unknown. Individual level studies have found that the
use of face masks was protective for the acquisition and transmission of a range of
respiratory viruses including SARS CoV-1. We hypothesized that population level
usage of face masks may be negatively associated SARS CoV-2 spread. Methods At a
country level, linear regression was used to assess the association between COVID-19
diagnoses per inhabitant and the national promotion of face masks in public (coded as
a binary variable), controlling for the age of the COVID-19 epidemic and testing
intensity. Results Eight of the 49 countries with available data advocated wearing face
masks in public – China, Czechia, Hong Kong, Japan, Singapore, South Korea,
Thailand and Malaysia. In multivariate analysis face mask use was negatively
associated with number of COVID-19 cases/inhabitant (coef. −326, 95% CI −601-
−51, P=0.021). Testing intensity was positively associated with COVID-19 cases (coef.
0.07, 95% CI 0.05-0.08, P<0.001). Conclusion Whilst these results are susceptible to
residual confounding, they do provide ecological level support to the individual level
studies that found face mask usage to reduce the transmission and acquisition of
respiratory viral infections.
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