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Susceptibility of Children to COVID-19 
 
There is an emerging body of literature that indicates that children are less susceptible to infection 
compared to adults. With children younger than one year being an exception, the rate of infection in 
children appears to increase with age. 

 

Infection Risk in Children 
If exposed to COVID-19, children may be less likely to become infected. In small studies involving clusters, 
investigators using contact tracing are able to determine how many contacts of known positives become 
infected. This allows us to determine an “attack rate” (the proportion of exposed individuals who 
become infected). Children appear to have lower attack rates than adults. 

 
● Li et al., 4/17/20, (study period January-March 15, 2020), Characteristics of Household 

Transmission of COVID-19 | Clinical Infectious Diseases 

• In Wuhan China, in households of individuals who tested positive for COVID, 4% of 
children became infected, relative to 17.1% of adult household members. 

● Zhang et al., 4/27/20, (study period February-April 16, 2020), Changes in Contact Patterns Shape 
the Dynamics of the COVID-19 Outbreak in China 

• In a study from China looking at households with an infected individual, children ages 
0-14 were only a third as likely as those between 15-64 to become infected. 

● Viner et al., 5/24/20, (study period May 16, 2020), preprint study, Susceptibility to and 
Transmission of COVID-19 Amongst children and Adolescents Compared with Adults: a 
Systematic Review and Meta-analysis 

• A meta-analysis of studies from several countries found that children were only 44% as 
likely as adults to become infected after exposure. 

● Somekh et al., 6/1/20, (study period not reported; paper accepted May 10 2020 ), The Role of 
Children in the Dynamics of Intra Family Coronavirus 2019 Spread in Densely Populated Area 

• A study in Israel found that children 5-17 were 61% less likely to have positive COVID-19 
tests compared with adults in the same household. 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa450/5821281
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa450/5821281
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa450/5821281
https://science.sciencemag.org/content/early/2020/05/04/science.abb8001
https://science.sciencemag.org/content/early/2020/05/04/science.abb8001
https://science.sciencemag.org/content/early/2020/05/04/science.abb8001
https://www.medrxiv.org/content/10.1101/2020.05.20.20108126v1
https://www.medrxiv.org/content/10.1101/2020.05.20.20108126v1
https://www.medrxiv.org/content/10.1101/2020.05.20.20108126v1
https://www.medrxiv.org/content/10.1101/2020.05.20.20108126v1
https://www.medrxiv.org/content/10.1101/2020.05.20.20108126v1
https://journals.lww.com/pidj/Abstract/9000/The_Role_of_Children_in_the_Dynamics_of_Intra.96128.aspx
https://journals.lww.com/pidj/Abstract/9000/The_Role_of_Children_in_the_Dynamics_of_Intra.96128.aspx
https://journals.lww.com/pidj/Abstract/9000/The_Role_of_Children_in_the_Dynamics_of_Intra.96128.aspx
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Clinical Outcomes in Children with and after COVID 
 

Among children with COVID-19 disease, severe/critical illness and death are rare and occur most 
commonly, although not exclusively, in children with underlying comorbidities. An apparent complication 
of COVID-19 disease, multisystem inflammatory syndrome in children (MIS-C), presents with fever, 
laboratory evidence of inflammation, and often myocarditis and shock; classic respiratory symptoms of 
SARS-CoV-2 infection are uncommon. Although the majority of children with MIS-C require ICU-level care, 
the vast majority reported to date have recovered. 

 
COVID-19 disease 
 

Risk of Severe Disease 
● Götzinger et al., 6/25/20, COVID-19 in children and adolescents in Europe: a multinational, 

multicentre cohort study 

• In this multicenter cohort study of 582 children from Europe in April 2020, 8% of 
children required ICU admission, 52% of whom had underlying medical conditions . 
Factors associated with ICU admission were age <1 month, male sex, lower respiratory 
tract disease on presentation, and pre-existing medical conditions. Four deaths were 
reported, two in children with comorbidities. At study completion, 80% of children had 
recovered completely, 4% remained symptomatic, and 16% had never been 
symptomatic. 

● Zhang et al., 6/10/20, What We Know So Far About Coronavirus Disease 2019 in Children: A 
Meta-Analysis of 551 Laboratory-Confirmed Cases 

• In a meta-analysis of 551 laboratory-confirmed cases of COVID-19 in children <18 
hospitalized or treated in the ED (429 from China; 110 from Italy and Spain), only 9 
children (1.6%) had severe or critical disease, 7 of whom had underlying medical 
conditions. Six children, all with major comorbidities, required invasive mechanical 

ventilation, and one (a 10-month-old with intussusception) died. 

● Dong et al., 3/16/20, Epidemiology of COVID-19 Among Children in China. 

• In an early case series of 2,135 pediatric patients reported to the Chinese CDC from 
1/16/20 - 2/8/20 (~one-third laboratory-confirmed and two-thirds suspected cases), 
severe and critical disease were relatively rare (5.2% and 0.6%, respectively), although 
somewhat higher in children under one year of age (8.8% and 1.9%, respectively). One 
death was reported in a 14-year-old boy. 

 
Characterization of Severe Disease 

● Oualha et al., 6/4/20, Severe and Fatal Forms of COVID-19 in Children. 

• Among 27 pediatric patients with COVID-19 admitted to critical care units in a regional 
referral center in Paris, 70% had underlying comorbidities. The median length of 
hospitalization was 6 days (range 2-35). Nine patients required invasive ventilation, 1 
required ECMO, 1 required CRRT, and 4 required pressor support. 

• Five children (18%) died. Three of the deaths were in children with no pre-existing 
medical conditions, although in two of these cases the role of SARS-CoV-2 in death was 
uncertain. 

https://pubmed.ncbi.nlm.nih.gov/32593339/
https://pubmed.ncbi.nlm.nih.gov/32593339/
https://pubmed.ncbi.nlm.nih.gov/32593339/
https://pubmed.ncbi.nlm.nih.gov/32519809/
https://pubmed.ncbi.nlm.nih.gov/32519809/
https://pubmed.ncbi.nlm.nih.gov/32519809/
https://pubmed.ncbi.nlm.nih.gov/32179660/
https://pubmed.ncbi.nlm.nih.gov/32518045/
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● Shekerdemian et al., 5/11/20, Characteristics and Outcomes of Children With Coronavirus 
Disease 2019 (COVID-19) Infection Admitted to US and Canadian Pediatric Intensive Care Units. 

• Among 48 children ≤21 admitted to PICUs in North America with COVID-19, 83% had 

significant comorbidities, including 40% who were deemed medically complex (e.g. 
developmental delay with tracheostomy dependence), 23% who were 
immunosuppressed, and 15% who were obese. 

• Severe and critical disease were seen in 33% and 35% of patients, respectively. 38% 
required invasive mechanical ventilation, 25% required pressor support, and 1 patient 
required ECMO. At the time of reporting, 65% of children had been discharged, 15% 
remained hospitalized, and two had died (a 12-year-old and a 17-year-old who both had 
medical comorbidities). 

 
SARS-CoV-2-associated multisystem inflammatory syndrome in children (MIS-C) 

Data on MIS-C exist primarily in the form of cases series. There are several commonalities among these 
reports: the mean age of patients is 8-10 years, one-half to three-quarters of children have impaired left 
ventricular function or myocarditis, and around half require inotrope/vasopressor support. The percent 
of children requiring mechanical ventilation ranges from none to about one half in different series. 
Some series have described a high percentage of affected children with African ancestry (24-57% in 
series that reported this information). Medical comorbidities seem to be less common than for children 
with severe respiratory COVID-19 (52-93% previously healthy in three series that reported this 
information). Although some series have reported a few deaths, the majority of children recovered and 
were discharged from the hospital. 

 
The following case series were reviewed, with pertinent findings noted: 

● Feldstein et al., 6/29/20, Multisystem Inflammatory Syndrome in U.S. Children and Adolescents. 

• 186 children in 26 US states; four deaths. 
● Dufort et al., 6/29/29, Multisystem Inflammatory Syndrome in Children in New York State. 

○ 99 children in New York state; two deaths. 
● Cheung et al., 6/8/20, Multisystem Inflammatory Syndrome Related to COVID-19 in Previously 

Healthy Children and Adolescents in New York City. 

• 17 children in NYC; no deaths. 
● Kaushik et al., 6/14/20, Multisystem Inflammatory Syndrome in Children (MIS-C) Associated 

With SARS-CoV-2 Infection: A Multi-institutional Study From New York City. 

• 33 children in NYC; one death. 
● Whittaker et al., 6/8/20, Clinical Characteristics of 58 Children With a Pediatric Inflammatory 

Multisystem Syndrome Temporally Associated With SARS-CoV-2. 

• 58 children in England; one death. 
● Belot et al., June 2020, SARS-CoV-2-related Paediatric Inflammatory Multisystem Syndrome, an 

Epidemiological Study, France, 1 March to 17 May 2020. 

• 108 children in Paris; one death. 
● Ramcharan et al., 6/12/20, Paediatric Inflammatory Multisystem Syndrome: Temporally 

Associated With SARS-CoV-2 (PIMS-TS): Cardiac Features, Management and Short-Term 
Outcomes at a UK Tertiary Paediatric Hospital. 

• 15 children in the UK; no deaths. 
● Toubiana et al., 6/3/20, Kawasaki-like Multisystem Inflammatory Syndrome in Children During 

the covid-19 Pandemic in Paris, France: Prospective Observational Study. 

• 21 children in Paris; no deaths. 

https://pubmed.ncbi.nlm.nih.gov/32392288/
https://pubmed.ncbi.nlm.nih.gov/32392288/
https://pubmed.ncbi.nlm.nih.gov/32392288/
https://pubmed.ncbi.nlm.nih.gov/32598831/
https://pubmed.ncbi.nlm.nih.gov/32598830/
https://pubmed.ncbi.nlm.nih.gov/32511676/
https://pubmed.ncbi.nlm.nih.gov/32511676/
https://pubmed.ncbi.nlm.nih.gov/32511676/
https://pubmed.ncbi.nlm.nih.gov/32553861/
https://pubmed.ncbi.nlm.nih.gov/32553861/
https://pubmed.ncbi.nlm.nih.gov/32553861/
https://pubmed.ncbi.nlm.nih.gov/32511692/
https://pubmed.ncbi.nlm.nih.gov/32511692/
https://pubmed.ncbi.nlm.nih.gov/32511692/
https://pubmed.ncbi.nlm.nih.gov/32524957/
https://pubmed.ncbi.nlm.nih.gov/32524957/
https://pubmed.ncbi.nlm.nih.gov/32524957/
https://pubmed.ncbi.nlm.nih.gov/32529358/
https://pubmed.ncbi.nlm.nih.gov/32529358/
https://pubmed.ncbi.nlm.nih.gov/32529358/
https://pubmed.ncbi.nlm.nih.gov/32529358/
https://pubmed.ncbi.nlm.nih.gov/32529358/
https://pubmed.ncbi.nlm.nih.gov/32493739/
https://pubmed.ncbi.nlm.nih.gov/32493739/
https://pubmed.ncbi.nlm.nih.gov/32493739/
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Transmission to and from Children in the Household Setting 
 

Despite similar nasopharyngeal viral loads as adults, there appears to be a lower risk that children <12 
with COVID-19 will transmit to household members, compared to older children and adults. Small 
analyses of household clusters suggest that children are less likely to infect the adults in their household 
with COVID than vice versa. 

 
● Zhu et al., 3/30/20, (study period December 2019-March 2020), preprint study, Children are 

Unlikely to have been the Primary Source of Household SARS-CoV-2 Infections 
○ In a review article that collected data on 31 household transmission clusters from five 

countries, 9.7% were found to have a child as the index case. This compares to similar 
studies involving the transmissions of H5N1 avian influenza in China where 54% of index 
patients in affected households were children. 

● Jing et al., 4/15/20, Household Secondary Attack Rate of COVID-19 and Associated Determinants 
○ In a cluster analysis from China, only 5% of household clusters were found to have a 

child <20 as the index patient. 
● Posfay-Barbe et al., 6/1/20, (study period March 10-April 10, 2020), COVID-19 in Children and 

the Dynamics of Infection in Families 
○ Among 40 household clusters involving pediatric patients (< 16) with COVID in 

Switzerland, children were the suspected index patient in only 8% of these clusters. In 
most cases (79%) the children were infected by an adult index patient in the household. 

● Dutch National Institute for Health and the Environment (RIVM), 6/24/20, (study period 
ongoing), Children and COVID-19 

○ In unpublished data from the Netherlands, there were zero transmissions from 10 
patients <18 with COVID-19, while 8.3% of contacts from 221 infected adults became 
infected. 

● Mannheim et al., 6/1/20, (study period March-April 2020), Characteristics of Hospitalized 
Pediatric Coronavirus Disease 2019 Cases in Chicago, Illinois, March–April 2020 

○ In a Chicago study, for 15 households where data was available, 73% of transmissions 
were from adult to child (the remaining 27% was due to two child-to-child and two 
child-to adult transmissions). 

● Yung et al., 6/25/20 (study period Feb-Mar 2020, Singapore). Novel coronavirus 2019 
Transmission Risk in Educational Settings | Clinical Infectious Diseases. 

○ Lung samples from young children expressed fewer genes (ACE2 and TMPRSS2) known 
to be utilized by SARS-CoV-2 for cell entry, suggesting that children may be more 
resistant to SARS-CoV-2 infection at a cellular level. 

● Swedish Public Health Agency, 6/1/20, (study period 3/13/20-5/27/20). Presence of 
covid-19 in different occupational groups 

• The highest relative incidence of covid-19 was found among taxi drivers,4.8 times 
higher compared to teachers. Staff in schools do not have a higher relative incidence 
compared to other occupations. 

• Park YJ, et al. 10/1/20. (study period January 20–March 27, 2020). Contact tracing during 
coronavirus disease outbreak, South Korea, 2020 

o Analyzed 59,073 contacts of 5,706 coronavirus disease (COVID-19) index patients. 
o Out of 10,592 household contacts, 11.8% had COVID-19. Of 48,481 nonhousehold 

contacts, 1.9% had COVID-19. 
o Aims to show the benefits of using PPE and social distancing to reduce transmission. 

https://www.medrxiv.org/content/10.1101/2020.03.26.20044826v1
https://www.medrxiv.org/content/10.1101/2020.03.26.20044826v1
https://www.medrxiv.org/content/10.1101/2020.03.26.20044826v1
https://www.medrxiv.org/content/10.1101/2020.04.11.20056010v1
https://pediatrics.aappublications.org/content/early/2020/05/22/peds.2020-1576
https://pediatrics.aappublications.org/content/early/2020/05/22/peds.2020-1576
https://pediatrics.aappublications.org/content/early/2020/05/22/peds.2020-1576
https://www.rivm.nl/en/novel-coronavirus-covid-19/children-and-covid-19
https://academic.oup.com/jpids/advance-article/doi/10.1093/jpids/piaa070/5849922
https://academic.oup.com/jpids/advance-article/doi/10.1093/jpids/piaa070/5849922
https://academic.oup.com/jpids/advance-article/doi/10.1093/jpids/piaa070/5849922
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa794/5862649
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa794/5862649
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa794/5862649
https://www.folkhalsomyndigheten.se/contentassets/5e248b82cc284971a1c5fd922e7770f8/forekomst-covid-19-olika-yrkesgrupper.pdf
https://www.folkhalsomyndigheten.se/contentassets/5e248b82cc284971a1c5fd922e7770f8/forekomst-covid-19-olika-yrkesgrupper.pdf
https://wwwnc.cdc.gov/eid/article/26/10/20-1315_article#suggestedcitation
https://wwwnc.cdc.gov/eid/article/26/10/20-1315_article#suggestedcitation
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Transmission to and from Children in the School Setting, Including Outcomes of School Opening 
 

Based on early data, schools do not appear to have played a major role in COVID-19 transmission. 
Based on data at this time, transmission from students to staff and from students to other students 
(especially younger students) appears to be rare and will likely be even more rare with appropriate risk 
mitigation strategies. Attention to prevention of staff-to-staff transmission is critical.  

 
Epidemiologic Studies 

Epidemiologic investigations of clusters are inherently limited, and so far, have focused primarily on 
younger children in non-residential schools; to date these data have not revealed strong evidence for 
transmission from children to other children or from children to teachers. 

 
● Danis et al., 4/11/20, (study period February 2020), Cluster of Coronavirus Disease 2019 

(COVID-19) in the French Alps, February 2020 

• One infected student (9 years old) in the French Alps attended three schools while 
symptomatic; none of 112 contacts became infected. 

● Leclerc et al., 6/5/20, (last updated 5/25/20), What Settings Have Been Linked to SARS-CoV-2 
Transmission Clusters 

• Systematic review of published studies of COVID clusters, with regularly updated list 
here. As of 5/26/20, only 8 of 210 clusters were reported to involve school transmission. 
Most of those involved cases in teachers and staff. 

● Heavey et al., 5/28/20, (study period March 2020), No Evidence of Secondary Transmission of 
COVID-19 from Children Attending School in Ireland, 2020 

• In Ireland, 6 cases (3 students and 3 staff) were found to have infection with COVID-19. 
There were no confirmed cases of transmission amongst 924 child contacts and 101 
adult contacts at their schools. 2 transmissions from a teacher to other adults outside of 
school. 

• Study was done before school closure on March 12, 2020 (presumably also without 
masking or distancing). 

● Australian National Center for Immunization Research and Surveillance (NCIRS), 4/26/20, (study 
period March 5-April 21, 2020), COVID-19 in Schools – the Experience in NSW 

• In schools in New South Wales Australia, 18 individuals (9 students and 9 staff; 12 
in high schools and 6 in primary schools) were found to have infection with COVID-
19. There were 735 students and 128 staff who were close contacts of these 18 
cases. 

• In the non-high schools, there was one secondary student case noted from a staff case. 
In the high schools, there was one possible transmission from a student case to a 
secondary student case. Overall, only 0.3% of student contacts were infected (1 in 695 
individuals in 10 high schools and 1 in 168 individuals in primary schools). No teachers or 
staff were infected. 

● Fontanet et al., (March 30-April 4 2020), Cluster of COVID-19 in Northern France: A 
Retrospective Closed Cohort study 

• Retrospective closed cohort study among pupils, their parents and siblings, as well as 
teachers and non-teaching staff of a high school located in Oise. 

• In a high school linked to a cluster of COVID-19: overall infection attack rate (IAR) of 
40.9% in the high school group, and 10.9% in parents and siblings of the pupils. The 
proportion of infected individuals who had no symptoms during the study period was 
17.0%. 

https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa424/5819060
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa424/5819060
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa424/5819060
https://wellcomeopenresearch.org/articles/5-83/v2
https://wellcomeopenresearch.org/articles/5-83/v2
https://wellcomeopenresearch.org/articles/5-83/v2
https://docs.google.com/spreadsheets/d/16wtnHe4hM6I7TFHXVpLXY8R4GAUzAJ-7NWbKIVvsVuA/edit#gid%3D0
https://docs.google.com/spreadsheets/d/16wtnHe4hM6I7TFHXVpLXY8R4GAUzAJ-7NWbKIVvsVuA/edit#gid%3D0
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.21.2000903
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.21.2000903
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.21.2000903
http://ncirs.org.au/sites/default/files/2020-04/NCIRS%20NSW%20Schools%20COVID_Summary_FINAL%20public_26%20April%202020.pdf
https://www.medrxiv.org/content/10.1101/2020.04.18.20071134v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.04.18.20071134v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.04.18.20071134v1.full.pdf
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● Public Health Agency of Sweden. 6/14/2020. Covid-19 in schoolchildren A comparison between 
Finland and Sweden 

• Sweden kept schools open during its entire pandemic, including periods of peak spread. 
Finland closed schools.  

• Closing had no measurable impact on the dynamics of transmission in either country.    
● Gudbjartsson et al. 6/11/20 NEJM. Spread of SARS-CoV-2 in the Icelandic Population 

• The study isolated SARS-CoV-2 samples from every positive case, sequenced genome of 
virus, and tracked the mutation patterns.  

• This analysis, along with contact tracing, allowed the authors to identify definitively who 
passed the virus to whom. 

• Author concluded that “even if children do get infected, they are less likely to transmit 
the disease to others than adults. We have not found a single instance of a child 
infecting parents.” 

 
Modeling Studies 

Modeling studies have generally supported only a small additional benefit (in addition to other 
community measures) of school closings on disease control. 

 
● Davies et al., 6/16/20, (model fit to data from China, Dec 1 2019-Feb 1 2020), Age-dependent 

Effects in the Transmission and Control of COVID-19 Epidemics 

• This transmission model, using data from Wuhan, explicitly allowed age-dependent 
effect on susceptibility to infection and likelihood of symptomatic infection (the results 
of the model supported contributions from both). Further analyses were then 
performed using available age-specific case data from 32 settings in six countries (in 
addition to China, also Japan, Italy, Singapore, Canada, and South Korea). 

• Using very sophisticated analysis, the investigators replicate the quantitatively markedly 
decreased susceptibility to infection and the decreased likelihood of being symptomatic 
that has been seen in clinical studies. They validate these estimates by showing good fit 
to epidemic curves in populations (which varied by age structure). 

● Cashore et al., 6/15/20, COVID-19 Mathematical Modeling for Cornell's Fall Semester 

• Modeling study from Cornell university: With asymptomatic surveillance, contact 
tracing, and quarantine measures, investigators estimate that there will be fewer total 
infections during the fall semester with full-time, in-person return to housing and 

classes than if students and faculty remain in their current residence and attend class 
remotely without such measures. 

• Lay press summary, Inside Higher Ed, 7/1/20: More Infections From an Online 
Semester?

https://www.folkhalsomyndigheten.se/contentassets/c1b78bffbfde4a7899eb0d8ffdb57b09/covid-19-school-aged-children.pdf
https://www.folkhalsomyndigheten.se/contentassets/c1b78bffbfde4a7899eb0d8ffdb57b09/covid-19-school-aged-children.pdf
https://www.nejm.org/doi/pdf/10.1056/NEJMoa2006100?articleTools=true
https://www.nature.com/articles/s41591-020-0962-9
https://www.nature.com/articles/s41591-020-0962-9
https://www.nature.com/articles/s41591-020-0962-9
https://people.orie.cornell.edu/pfrazier/COVID_19_Modeling_Jun15.pdf
https://www.insidehighered.com/news/2020/07/01/cornell-researchers-say-person-semester-university-safer-online-one?fbclid=IwAR1nPQARrS55QiIdo6TD7iiRSI7t1DjQTKrUj70ONvPWeWcWV0gECz27gs8
https://www.insidehighered.com/news/2020/07/01/cornell-researchers-say-person-semester-university-safer-online-one?fbclid=IwAR1nPQARrS55QiIdo6TD7iiRSI7t1DjQTKrUj70ONvPWeWcWV0gECz27gs8
https://www.insidehighered.com/news/2020/07/01/cornell-researchers-say-person-semester-university-safer-online-one?fbclid=IwAR1nPQARrS55QiIdo6TD7iiRSI7t1DjQTKrUj70ONvPWeWcWV0gECz27gs8
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Threshold for School Closure After Reopening 
● There is currently no empirical data or model results to suggest the threshold value of COVID-19 

case count or prevalence, in either schools or the community, that should prompt school 
closing. 

● Yung et al., 6/25/20, (study period February-March 2020, Singapore), Novel Coronavirus 2019 
Transmission Risk in Educational Settings | Clinical Infectious Diseases. (also in Section 4A) 

• Nationwide surveillance identified 3 school-aged children with COVID because they 
were contacts of adults (adults were identified as part of community cluster) 

• Schools were not closed, but terminal cleaning, reduced student mixing, staggered 
recess, and cancellation of sports were implemented 

• 12yo student in secondary school: 8 symptomatic contacts, all neg for SARS-CoV-2 

• 5yo student in preschool: 34 symptomatic contacts, all neg for SARS-CoV-2 

• Different preschool: 16 adult staff positive (who subsequently infected 11 of their own 
household members, so were infectious). 77 children tested (8 symptomatic, 69 
asymptomatic): all negative for SARS-CoV-2 

• Highlights adult-to-adult school staff transmission and role of other viruses in child 
symptoms (approximately half of students tested with multiplex PCR had other 
respiratory viruses). 

• “Our data from SARS-CoV-2 screen testing performed at educational settings show that 
ensuring children with acute respiratory symptoms stay away from school, 
immediately from the first day of symptom onset could be effective in preventing 
transmission of SARS-CoV-2. Blanket-wide school closures may not be necessary to 
mitigate the risk of COVID-19 outbreaks in educational settings. School closures are 
associated with community-wide socioeconomic impact beyond the educational needs 
of children (e.g. parents need to take leave from work to care for their home-bound 
children)12. They could even propagate the transmission of SARS-CoV-2, as 
unsupervised children can increase social activities in the community instead of 
practicing social distancing.” 

 
Experience with School Closures After Reopening 
 

A single report in the lay press suggests a high risk for outbreaks after re-opening. This finding is in 
marked distinction to the contact tracing studies outlined previously, which were conducted before 
school closure (not after re-opening) and suggested very limited spread within schools. It is notable that 
the Israeli students were older (middle and high school). 

 
● Israel experience (in lay press): 

• Israel re-opened schools with limited class sizes in early May 2020 and lifted class size 
restrictions on May 17, 2020. By June 3, they decided to re-close. 

■ The largest outbreak was 116 students and 14 teachers at one middle/high 
school. One child tested positive without symptoms and the school decided to 
quarantine the grade. Next, a child in a different grade tested positive and they 
closed the school. At that time, they had >100 cases already, leading some to 
suggest that any case identified in a school should prompt closure of the school. 

■ Little or no physical distancing measures in place due to capacity issues. Israel 
also has poor adherence to mask laws. Large social gatherings were also 
allowed to begin at same time.  

 

https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa794/5862649
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa794/5862649
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa794/5862649
https://www.npr.org/sections/coronavirus-live-updates/2020/06/03/868507524/israel-orders-schools-to-close-when-covid-19-cases-are-discovered
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Anecdotal and Lay Reports as Schools and Daycare Centers Re-open 

● Oster, Emily, 7/5/20, Child Care Open in Pandemic: Data 

• Voluntary survey data from Dr. Emily Oster at Brown. As of June 25, approximately 
0.15% of students and 1.1% of staff became infected. 

● Lampert, Allison, 6/16/20, (study period ongoing), In Canada's COVID-19 Capital, Younger 
Students Return to Class in 'Bubbles' 

• Description of Canada’s plans to reopen schools with small groups 

● Taylor, Adam, 6/5/2020, How Countries are Preparing to Reopen Schools after Coronavirus 
Lockdowns. 

• Washington Post overview 

● Lapierre, Matthew, 6/4/20, Coronavirus Infects Nine of 11 Students in Trois-Rivières Classroom 

• From the Montreal Gazette, June 4: “Almost an entire class of students caught 
coronavirus at a Trois-Rivières school” 

■ Emphasizes that outbreaks will be inevitable and plans must be in place to 
address them proactively. 

● Monahan, Willamette Week, 6/30/20, Oregon Child Care Center Has at Least 20 COVID-19 
Cases, Eight of Them Kids 

○ A childcare center is the first in Oregon to experience a publicly reported outbreak of 
COVID-19, with 8 children and 12 teachers testing positive. The DPH told the press that 
there are cases involving family members as well but declined to say how large the 
outbreak is. 

● Jones, John, 6/24/20, COVID-19 Rocks Pine Cove With Jump in Positive Cases 
○ Difficulty with COVID control in sleepaway camps 

● Hoyt, Joseph, 6/30/20, Coronavirus Cases Take Big Jump in Texas Day Care Centers 
○ Numbers of children with COVID increase as daycares open without mitigation measures 

(no recommendations for masks or distancing). 
○ 643 staff members and 307 children at 668 licensed child care centers. Data are limited 

but these do not appear to suggest outbreaks at individual centers. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://docs.google.com/spreadsheets/d/1L45r63t8hpYfGLpT6gWKjYMscu8Wut6jtlxO-1FAW9c/edit#gid%3D204576280
https://www.reuters.com/article/us-health-coronavirus-canada-education/in-canadas-covid-19-capital-younger-students-return-to-class-in-bubbles-idUSKBN23N2Q8
https://www.reuters.com/article/us-health-coronavirus-canada-education/in-canadas-covid-19-capital-younger-students-return-to-class-in-bubbles-idUSKBN23N2Q8
https://www.reuters.com/article/us-health-coronavirus-canada-education/in-canadas-covid-19-capital-younger-students-return-to-class-in-bubbles-idUSKBN23N2Q8
https://www.washingtonpost.com/world/2020/06/05/coronavirus-countries-reopening-schools/
https://www.washingtonpost.com/world/2020/06/05/coronavirus-countries-reopening-schools/
https://www.washingtonpost.com/world/2020/06/05/coronavirus-countries-reopening-schools/
https://montrealgazette.com/news/coronavirus-infects-nine-of-11-students-in-trois-rivieres-classroom
https://www.wweek.com/news/state/2020/06/30/oregon-child-care-facility-reports-covid-19-outbreak-among-first-in-nation/?fbclid=IwAR3vB_9SI1YqJrCL3GbiI3zjZu6E_QEy5w61ZZe0p9s-JVdQMJBT3qN0_mQ
https://www.wweek.com/news/state/2020/06/30/oregon-child-care-facility-reports-covid-19-outbreak-among-first-in-nation/?fbclid=IwAR3vB_9SI1YqJrCL3GbiI3zjZu6E_QEy5w61ZZe0p9s-JVdQMJBT3qN0_mQ
https://www.wweek.com/news/state/2020/06/30/oregon-child-care-facility-reports-covid-19-outbreak-among-first-in-nation/?fbclid=IwAR3vB_9SI1YqJrCL3GbiI3zjZu6E_QEy5w61ZZe0p9s-JVdQMJBT3qN0_mQ
https://www.coloradocountycitizen.com/article/covid-19/covid-19-rocks-pine-cove-jump-positive-cases
https://www.dallasnews.com/news/public-health/2020/06/30/coronavirus-cases-in-texas-daycare-centers-continue-to-rise-after-recent-spike/
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Data on Impact of In-person vs. Remote Learning (psychological, educational, and other impacts) 
 
Review Articles 

● Esposito, Susanna and Principi, Nicola, 5/13/20, School Closure During the Coronavirus Disease 
2019 (COVID-19) Pandemic 

● Viner et al., 5/1/20, School Closure and Management Practices During Coronavirus Outbreaks 
Including COVID-19: A Rapid Systematic Review 

● Sharfstein, Joshua and Morphew, Christopher, 6/1/20, The Urgency and Challenge of Opening 
K-12 Schools in the Fall of 2020 

 
Physical Health 

● Rundle et al., 3/30/20, COVID-19–Related School Closings and Risk of Weight Gain Among 
Children 

• Rising rates of obesity are a major concern as many children are not getting the physical 
activity they need. Many are also eating out of boredom; sleep schedules are not 
consistent. Children's screen time has increased. Many more are experiencing food 
insecurity and missed meals are associated with unhealthy weight gain. 

● Sharfstein, Joshua and Morphew, Christopher, 6/1/20, The Urgency and Challenge of Opening 

K-12 Schools in the Fall of 2020 

• Over 20 million children depend on school meals for nutritional support, and one in five 

children under age 12 were reported to be going hungry during school closures. 

● Bayham et al., 5/1/20, Impact of school closures for COVID-19 on the US health-care workforce 

and net mortality 

• Looks at the trade-off between case reduction and health care workforce effects of 

school closure on patient survival probability.  

 

Mental Health 
● Xie et al., 4/24/20, Mental Health in Children on Home Confinement in the Coronavirus Disease 

2019 Outbreak in Hubei Province, China 

• This online survey study from Wuhan, China found that more adolescents reported 
symptoms of depression and anxiety after prolonged social isolation due to quarantine 
than in similar surveys before COVID-19. 

● Jones, Carolyn, 5/13/20, Student Anxiety, Depression Increasing During School Closures, Survey 
Finds 

• A summary of findings by school psychologists. More students are reporting mental 
health needs due to school closure. Many students with mental health needs are going 
unnoticed, whose symptoms would have been recognized if they were in school. Many 
adolescents cannot have confidential discussions via virtual visits in homes where others 
can listen. They rely on talking in person with their clinicians at school. 

● Moroni et al., 4/9/20, Children's Socio-emotional Skills and the Home Environment During the 
COVID-19 Crisis 

• This review highlights the impact of the increased stress that households are feeling 
right now on children. This will negatively impact children from lower socioeconomic 
backgrounds and those with already existing mental health issues. 

https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766114
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766114
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766114
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(20)30095-X/fulltext
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(20)30095-X/fulltext
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(20)30095-X/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2766822
https://jamanetwork.com/journals/jama/fullarticle/2766822
https://jamanetwork.com/journals/jama/fullarticle/2766822
https://onlinelibrary.wiley.com/doi/full/10.1002/oby.22813
https://onlinelibrary.wiley.com/doi/full/10.1002/oby.22813
https://onlinelibrary.wiley.com/doi/full/10.1002/oby.22813
https://jamanetwork.com/journals/jama/fullarticle/2766822
https://jamanetwork.com/journals/jama/fullarticle/2766822
https://jamanetwork.com/journals/jama/fullarticle/2766822
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(20)30082-7/fulltext
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(20)30082-7/fulltext
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2765196
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2765196
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2765196
https://edsource.org/2020/student-anxiety-depression-increasing-during-school-closures-survey-finds/631224
https://edsource.org/2020/student-anxiety-depression-increasing-during-school-closures-survey-finds/631224
https://edsource.org/2020/student-anxiety-depression-increasing-during-school-closures-survey-finds/631224
https://voxeu.org/article/children-s-socio-emotional-skills-and-home-environment-during-covid-19-crisis
https://voxeu.org/article/children-s-socio-emotional-skills-and-home-environment-during-covid-19-crisis
https://voxeu.org/article/children-s-socio-emotional-skills-and-home-environment-during-covid-19-crisis
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● Roxby, Philippa, 6/14/20, Coronavirus: Child Psychologists Highlight Mental Health Risks of 
Lockdown 

• Psychologists in the United Kingdom discuss the increase in anxiety and depression 

among teenagers following closure of schools. 
● Lee, Joyce, 4/14/20, Mental Health Effects of School Closures during COVID-19 

• This review highlights the increase in depression and anxiety among teens: 83% of 
adolescents in a UK study said the pandemic had made their conditions worse. 26% said 
they were unable to access mental health support. This review also discusses how 
suspension of ancillary services, such as speech therapy and social skills training, have 
impacted children with developmental disorders.  

● Substance Abuse and Mental Health Services (SAMHSA), 2020, Intimate Partner Violence and 
Child Abuse Considerations During COVID-19 

• This review discusses the risk of increased domestic violence and child abuse due to the 
stress of COVID 19. Schools are usually the place where child maltreatment is first 
noticed. 

● Samuels, Michelle, 6/19/20, Pilot Intervention Looks at Impact of COVID-19 on Queer Teenagers 
| BU Today 

• Focuses on LGBTQ youth (ages 14-17) and the increased isolation they are feeling. More 
are now engaged in high risk online sexual behaviors. 

● O’Donnell, Ellen, 3/31/2020, The Kids May Not Be All Right. And That’s OK 

• MGH psychologist discusses the emotional impact for adolescents of losing pivotal 

milestones and how-to best support adolescents as a result. 

● Landman, Karen, 5/22/20, For Kids Unsafe at Home, School Closure Increases Risk For Trauma 

• For many vulnerable children, school is their safe place, as are after school programs. 
They are now at home, having to confront domestic violence, parental substance use, 
and possibly child abuse. These kids are often the ones who get into trouble at school, 
and that is usually the first step in helping them get treatment. 

● Kamenetz, Anya, 4/28/20, Child Sexual Abuse Reports Are On The Rise Amid Lockdown Orders 

• The National Sexual Assault Hotline saw a 22% increase in monthly calls from minors 
under the age of 18 during the month of March 2020. 

• 67% identified their abuser as a family member and 79% of those said they were living 
with that family member. Schools are the first place that many children will disclose. 
Schools are the first places where behavioral change due to abuse often is detected. 

https://www.bbc.com/news/health-53037702
https://www.bbc.com/news/health-53037702
https://www.bbc.com/news/health-53037702
https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(20)30109-7/fulltext?mod=article_inline
https://www.samhsa.gov/sites/default/files/social-distancing-domestic-violence.pdf
https://www.samhsa.gov/sites/default/files/social-distancing-domestic-violence.pdf
https://www.samhsa.gov/sites/default/files/social-distancing-domestic-violence.pdf
http://www.bu.edu/articles/2020/online-pilot-covid-impact-on-queer-teenagers/
http://www.bu.edu/articles/2020/online-pilot-covid-impact-on-queer-teenagers/
https://www.wbur.org/cognoscenti/2020/03/31/the-class-of-2020-graduation-prom-covid-19-ellen-odonnell
https://jjie.org/2020/05/22/for-kids-unsafe-at-home-school-closure-increases-risk-for-trauma/
https://www.npr.org/sections/coronavirus-live-updates/2020/04/28/847251985/child-sexual-abuse-reports-are-on-the-rise-amid-lockdown-orders
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Learning 
● Kuhfeld, Megan and Tarasawa, Beth, April 2020, The COVID-19 Slide: What Summer Learning 

Loss Can Tell Us About the Potential Impact of School Closures on Student Academic 

Achievement 

• Modeling study using data on summer learning loss to project academic loss in children 

in grades 3-8 due to COVID-19 pandemic. Preliminary results suggest that children will 

present in fall 2020 with 70% of learning gains in reading and less than 50% of learning 

gains in math relative to the typical school year. 

● Dooley et al., 5/13/20, Low-Income Children and Coronavirus Disease 2019 (COVID-19) in the 
US 

• This review highlights the challenges that low-income children have faced: lack of 
technology access further widening the educational gap, food insecurity, and the loss of 
emotional support that school provided them. 

● Dorn et al., 6/1/20, COVID-19 and Student Learning in the United States: The Hurt Could Last a 
Lifetime 

• Explores the overall impact of remote learning on children, focusing on minority and 
low-income students. 

● Hill, Faith, 4/18/20, The Pandemic Is a Crisis for Students With Special Needs 

• Article highlighting how school closure specifically impacts special education, including 
speech, occupational, and physical therapy services, as many services cannot be 
administered remotely. 

https://www.nwea.org/content/uploads/2020/05/Collaborative-Brief_Covid19-Slide-APR20.pdf
https://www.nwea.org/content/uploads/2020/05/Collaborative-Brief_Covid19-Slide-APR20.pdf
https://www.nwea.org/content/uploads/2020/05/Collaborative-Brief_Covid19-Slide-APR20.pdf
https://www.nwea.org/content/uploads/2020/05/Collaborative-Brief_Covid19-Slide-APR20.pdf
https://www.nwea.org/content/uploads/2020/05/Collaborative-Brief_Covid19-Slide-APR20.pdf
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766115
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766115
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766115
https://www.mckinsey.com/industries/public-sector/our-insights/covid-19-and-student-learning-in-the-united-states-the-hurt-could-last-a-lifetime?cid=eml-web&0
https://www.mckinsey.com/industries/public-sector/our-insights/covid-19-and-student-learning-in-the-united-states-the-hurt-could-last-a-lifetime?cid=eml-web&0
https://www.mckinsey.com/industries/public-sector/our-insights/covid-19-and-student-learning-in-the-united-states-the-hurt-could-last-a-lifetime?cid=eml-web&0
https://www.theatlantic.com/education/archive/2020/04/special-education-goes-remote-covid-19-pandemic/610231/
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Narrative Reviews, Including Both Medical Journal Perspectives and Lay Reviews 
 

● Esposito, Susanna and Principi, Nicola, 5/13/20, School Closure During the Coronavirus Disease 
2019 (COVID-19) Pandemic 

○ Review of data on effectiveness and harms of school closure. 
● Allen et al., 6/24/20, Opinion | Yes, Kids Should be Going Back to School in the Fall 
● Bromage, Erin, 5/6/20, The Risks - Know Them - Avoid Them 

○ Good summary of transmission information in general 
● Haspel, Elliot, 6/10/20, Opinion: Child Cares Look Safe - It's Time To Act Like It 
● Lee, Benjamin and Raszka, William, 5/26/20, COVID-19 Transmission and Children: The Child is 

Not to Blame 
○ Useful summary of literature to date. 

● Munro, Alasdair and Faust, Saul, 5/5/20, Children are Not COVID-19 Super Spreaders: Time to 
Go Back to School 

○ Review of data as of May 5 about pediatric transmissions 

● Ludvigsson, Jonas, 5/19/20, Children are Unlikely to be the Main Drivers of the COVID-19 
Pandemic – A Systematic Review. Systematic review of 47 studies. Key findings: 

○ Children constituted a small fraction of individuals with COVID-19 and most had social 
contacts with peers or parents, rather than with older people who face a risk of severe 
disease. 

○ Data on viral loads were scarce, but those that were available indicated that children 
may have had lower levels than adults. 

○ Children tended to have milder or no respiratory symptoms, and this probably 
decreased the risk of viral transmission. 

○ Household transmission studies showed that children were rarely the index case and 
case studies suggested that children with COVID-19 seldom caused outbreaks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://jamanetwork.com/searchresults?author=Susanna%2BEsposito&q=Susanna%2BEsposito
https://jamanetwork.com/searchresults?author=Nicola%2BPrincipi&q=Nicola%2BPrincipi
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766114
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766114
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2766114
https://www.washingtonpost.com/opinions/2020/06/24/yes-kids-should-be-going-back-school-fall/
https://www.erinbromage.com/post/the-risks-know-them-avoid-them
http://earlylearningnation.com/2020/06/opinion-child-cares-look-safe-its-time-to-act-like-it/
https://pediatrics.aappublications.org/content/pediatrics/early/2020/05/22/peds.2020-004879.full.pdf?fbclid=IwAR2Ta44PmpfQ-4ZpSB71wNwx0CZFGkGPkNPzMfXhLFmIpDknLNA4WuxIeEI
https://pediatrics.aappublications.org/content/pediatrics/early/2020/05/22/peds.2020-004879.full.pdf?fbclid=IwAR2Ta44PmpfQ-4ZpSB71wNwx0CZFGkGPkNPzMfXhLFmIpDknLNA4WuxIeEI
https://pediatrics.aappublications.org/content/pediatrics/early/2020/05/22/peds.2020-004879.full.pdf?fbclid=IwAR2Ta44PmpfQ-4ZpSB71wNwx0CZFGkGPkNPzMfXhLFmIpDknLNA4WuxIeEI
https://adc.bmj.com/content/early/2020/06/03/archdischild-2020-319474?fbclid=IwAR1x2f9ZzSLxr2xHq5SdpNP8HMUAIBLKe_Cxt0A5HudXuPDX-U1KabaHbdo
https://adc.bmj.com/content/early/2020/06/03/archdischild-2020-319474?fbclid=IwAR1x2f9ZzSLxr2xHq5SdpNP8HMUAIBLKe_Cxt0A5HudXuPDX-U1KabaHbdo
https://adc.bmj.com/content/early/2020/06/03/archdischild-2020-319474?fbclid=IwAR1x2f9ZzSLxr2xHq5SdpNP8HMUAIBLKe_Cxt0A5HudXuPDX-U1KabaHbdo
https://onlinelibrary.wiley.com/doi/abs/10.1111/apa.15371?fbclid=IwAR1MlUdYHdUTtvN3JFwI6sbjbaH1rqyHlmmSCQRpSZZ3N7BCU3zRMLK61hE
https://onlinelibrary.wiley.com/doi/abs/10.1111/apa.15371?fbclid=IwAR1MlUdYHdUTtvN3JFwI6sbjbaH1rqyHlmmSCQRpSZZ3N7BCU3zRMLK61hE
https://onlinelibrary.wiley.com/doi/abs/10.1111/apa.15371?fbclid=IwAR1MlUdYHdUTtvN3JFwI6sbjbaH1rqyHlmmSCQRpSZZ3N7BCU3zRMLK61hE
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Viral Load, Presence of Infectious Virus, and Implications for PCR Testing in Children 
 

Children appear to have similar viral loads to adults when infected with SARS-CoV-2. Higher quantitative 
viral loads are likely associated with greater risks that infectious virus is present, compared to lower viral 
loads. Viral load, and ability to transmit virus, decrease with time since infection. Children and adults 
may remain PCR-positive for many weeks but are likely only infectious for the first 9-20 days. The 
sensitivity of available PCR assays is limited by features of the assays themselves (most rapid tests have 
lower sensitivity than lab-based assays) as well as the quality of specimen sampling.  

 
Viral loads and infectious virus 
 

● Jones et al., 6/9/20, An Analysis of SARS-CoV-2 Viral Load by Patient Age 

• When children are infected with SARS-CoV-2, they appear to have viral loads that are 
similar to those seen in adults. 

● Qualitative nasopharyngeal PCR positivity is not a reliable proxy for infectiousness in adults or 
children (likely even less so in children than adults): a positive PCR test does not indicate the 
presence of live, replication-competent virus capable of infecting another person. 

• L’Huillier et al., EID 2020, Culture-Competent SARS-CoV-2 in Nasopharynx of 
Symptomatic Neonates, Children, and Adolescents. 

■ This study evaluated 23 symptomatic children (aged <16 years, median age 12 
years, samples collected median 2 days after symptom onset). Even in this 
cohort of symptomatic, older children, who were sampled relatively soon after 
symptom onset, only 12 of 23 children had cultivable virus. The average viral 
load in patients with culturable virus was 1.7x10^8 copies/mL; the average viral 
load in patient with non-culturable virus was 6.9x10^3. 

○ Prolonged qualitative PCR positivity is common. 
■ When patients continue to have detectable viral RNA in upper respiratory 

samples following clinical recovery, by three days after clinical recovery, viral 
loads are generally at or below the levels at which replication-competent virus 
can be reliably isolated (Bullard et al., CID 2020, Predicting infectious 
SARS-CoV-2 from diagnostic samples); (CDC, 2020, Symptom-Based Strategy to 
Discontinue Isolation for Persons with COVID-19) 

■ Infectious virus has also not been isolated from respiratory specimens of 
patients who have a repeat positive RNA test following clinical improvement 
and initial viral clearance (Korean CDC, 2020, List | Press Release | News Room : 
KCDC). This is true even when patients are symptomatic at the time of repeat 
testing. There has been no evidence of reactivation or reinfection. 

○ Infectious virus has not been able to be isolated more than 9-20 days after symptom 
onset. 

■ Van Kampen et al., 2020, preprint study, Shedding of Infectious Virus in 
Hospitalized Patients With Coronavirus Disease-2019 (COVID-19): Duration and 
Key Determinants. 

● The upper bound of the range in time after symptom onset at which 
infectious virus could be identified was 20 days in patients hospitalized 
for COVID-19.

https://www.medrxiv.org/content/10.1101/2020.06.08.20125484v1
https://wwwnc.cdc.gov/eid/article/26/10/20-2403_article
https://wwwnc.cdc.gov/eid/article/26/10/20-2403_article
https://wwwnc.cdc.gov/eid/article/26/10/20-2403_article
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314198/
https://www.cdc.gov/coronavirus/2019-ncov/community/strategy-discontinue-isolation.html
https://www.cdc.gov/coronavirus/2019-ncov/community/strategy-discontinue-isolation.html
https://www.cdc.go.kr/board/board.es?mid=a30402000000&bid=0030
https://www.cdc.go.kr/board/board.es?mid=a30402000000&bid=0030
https://www.cdc.go.kr/board/board.es?mid=a30402000000&bid=0030
https://www.medrxiv.org/content/10.1101/2020.06.08.20125310v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.06.08.20125310v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.06.08.20125310v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.06.08.20125310v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.06.08.20125310v1.full.pdf
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PCR testing: sensitivity, specificity, and specimen type 
 

PCR assay sensitivity depends on time from symptom onset and declines over time. The comparative 
sensitivity of nasopharyngeal (NP), anterior nasal (mid-turbinate, MP), oropharyngeal (OP), and saliva 
specimens for SARS-CoV-2 PCR is uncertain. PCR specificity is high. Stool RNA has been detected but has 
not been confirmed as a route of transmission. 

 
● PCR assay sensitivity depends on time from symptom onset and declines over time. 

• Miller et al., 6/20/20, Clinical Sensitivity and Interpretation of PCR and Serological 
COVID-19 Diagnostics for Patients Presenting to the Hospital. 

■ Using a gold standard of detailed clinical diagnosis in hospitalized patients to 
calculate “clinical sensitivity,” these investigators found that PCR had a 
sensitivity of >90% (~95%) during the first 5 days after symptom onset, <90% 
from days 6-12, 70-71% from days 9-11, and 30% at day 21. 

■ IDSA guidelines suggest a potential role for testing exposed, asymptomatic 
people 5-7 days after exposure: Infectious Diseases Society of America 
Guidelines on the Diagnosis of COVID-19 (Recommendation 8). 

● PCR assay specificity is >99%: positive PCR tests should be considered true positives. 

• Lu et al., 2020, US CDC Real-Time Reverse Transcription PCR Panel for Detection of 
Severe Acute Respiratory Syndrome Coronavirus 2 

 
Serologic testing 
 

There is currently no role for serologic testing in diagnosis of acute infection or follow-up of possible 
exposure; its value is primarily in seroprevalence studies (as well as in the specific inpatient situation of 
“ruling in” COVID among hospitalized patients with high clinical suspicion and negative PCR assays). 

 
● Presence of antibody rises then falls over time: 

• Miller et al., 6/20/20, Clinical Sensitivity and Interpretation of PCR and Serological 
COVID-19 Diagnostics for Patients Presenting to the Hospital. 

■ Total antibody (IgM/IgA/IgG) had a clinical sensitivity (as defined above) of >50% 
by day 7 after symptom onset, >80% after day 12, and 100% by day 21. 

• Long et al., 6/18/20, Clinical and Immunological Assessment of Asymptomatic 
SARS-CoV-2 Infections 

■ 13% of people with symptomatic infection and 40% of people with 
asymptomatic infection lost detectable antibody by 3 months after confirmed 
infection.

https://www.medrxiv.org/content/10.1101/2020.06.19.20135723v1
https://www.medrxiv.org/content/10.1101/2020.06.19.20135723v1
https://www.medrxiv.org/content/10.1101/2020.06.19.20135723v1
https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics/
https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics/
https://www.idsociety.org/practice-guideline/covid-19-guideline-diagnostics/
https://wwwnc.cdc.gov/eid/article/26/8/20-1246_article
https://wwwnc.cdc.gov/eid/article/26/8/20-1246_article
https://wwwnc.cdc.gov/eid/article/26/8/20-1246_article
https://www.medrxiv.org/content/10.1101/2020.06.19.20135723v1
https://www.medrxiv.org/content/10.1101/2020.06.19.20135723v1
https://www.medrxiv.org/content/10.1101/2020.06.19.20135723v1
https://www.nature.com/articles/s41591-020-0965-6
https://www.nature.com/articles/s41591-020-0965-6
https://www.nature.com/articles/s41591-020-0965-6
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PPE: Efficacy and Feasibility of Masks, Face Shields, Plexiglass Barriers, etc 
 

There are few data about mask use, specifically in schools. The available data about masks usually come 
from a combination of studies on COVID, SARS, and MERS. There are no data about the combined 
effectiveness of masks plus face shields plus physical distancing. It is valuable to keep in mind that some 
data on mask efficacy from healthcare settings have focused on risk of acquiring infection for the wearer 
(may be most applicable to teachers), whereas in many community settings the data have focused on 
risk of transmitting infection from the wearer, especially people with asymptomatic infections (may be 
most applicable to students). Different types of cloth face coverings lead to very different effectiveness in 
impeding respiratory droplets. There are no medical contraindications to mask-wearing. It will be critical 
to ensure that staff have adequate PPE. 

 
● Chu et al., systematic review through 5/3/20, Physical Distancing, Face Masks, and Eye 

Protection to Prevent Person-to-person Transmission of SARS-CoV-2 and COVID-19: A 
Systematic Review and Meta-analysis. Well-conducted Lancet systematic review and 

meta-analysis of the effect of distancing, masks, and face shields on transmission. These are the 
best data to date demonstrating the effectiveness of masks and social distancing. 

○ Distance of 1 meter associated with adjusted odds ratio = 0.18 absolute risk reduction 
12.8% → 2.6%. “Dose effect” of distancing with greater reduction in risk with more 
distance  

○ Mask use associated with adjusted odds ratio = 0.15. 
○ N95 masks were more effective than surgical masks, which were more effective than 

cloth. 
○ Cloth masks in many studies are multi-layer with filter, not simple sewed fabric 
○ No data on the combined effectiveness of these measures. 

● Mitze et al., April-May 2020, Face Masks Considerably Reduce COVID-19 Cases in Germany: A 
Synthetic Control Method Approach.  

○ Germany: study of early mandatory masking in the community. 
○ Face masks reduced the cumulative number of registered COVID-19 cases between 2.3% 

and 13% over a period of 10 days after they became compulsory. 
○ Assessing the credibility of the various estimates, we conclude that face masks reduce 

the daily growth rate of reported infections by around 40%. 
● Verma, 6/30/20, Visualizing the Effectiveness of Face Masks in Obstructing Respiratory Jets 

○ Average jet distance for respiratory droplets varied by type of face mask: uncovered 8’, 
bandana 3’7”, folded handkerchief 1’3”, stitched mask 2.5”, commercial mask 8”. 

● CDC Guidance for Child Care Programs that Remain Open 
○ Educators need appropriate PPE 

● American College of Allergy, Asthma, and Immunology: Recommendations on the use of face 
masks to reduce COVID-19 transmission 

○ There are no medical contraindications to mask-wearing 
○ Similar to: Asthma and Allergy Foundation of America: What People With Asthma Need 

to Know About Face Masks and Coverings During the COVID-19 Pandemic 
■ "No evidence that wearing a mask makes asthma worse" 

 
 
 
 
 

https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931142-9
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931142-9
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931142-9
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931142-9
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931142-9
http://ftp.iza.org/dp13319.pdf?fbclid=IwAR3Lq7y8OJAE8up6DihMUGNEwSMul5vNXhBmP4aTVUSWPts8VvEYMDd9ZOk
http://ftp.iza.org/dp13319.pdf?fbclid=IwAR3Lq7y8OJAE8up6DihMUGNEwSMul5vNXhBmP4aTVUSWPts8VvEYMDd9ZOk
http://ftp.iza.org/dp13319.pdf?fbclid=IwAR3Lq7y8OJAE8up6DihMUGNEwSMul5vNXhBmP4aTVUSWPts8VvEYMDd9ZOk
https://aip.scitation.org/doi/pdf/10.1063/5.0016018?fbclid=IwAR28wFMR2YvKK_3aaYc5NncmsFwkvoAIlLfFWmw0hwK8dgRie9BIYWuWdzw
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/guidance-for-childcare.html
https://acaai.org/news/recommendations-use-face-masks-reduce-covid-19-transmission
https://acaai.org/news/recommendations-use-face-masks-reduce-covid-19-transmission
https://acaai.org/news/recommendations-use-face-masks-reduce-covid-19-transmission
https://community.aafa.org/blog/what-people-with-asthma-need-to-know-about-face-masks-and-coverings-during-the-covid-19-pandemic
https://community.aafa.org/blog/what-people-with-asthma-need-to-know-about-face-masks-and-coverings-during-the-covid-19-pandemic
https://community.aafa.org/blog/what-people-with-asthma-need-to-know-about-face-masks-and-coverings-during-the-covid-19-pandemic
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● Hendrix MJ, et al. 7/14/20. Absence of Apparent Transmission of SARS-CoV-2 from Two Stylists 
After Exposure at a Hair Salon with a Universal Face Covering Policy — Springfield, Missouri, May 
2020  

○ Among 139 clients exposed to two symptomatic hair stylists with confirmed COVID-19 
while both the stylists and the clients wore face masks, no symptomatic secondary cases 
were reported; among 67 clients tested for SARS-CoV-2, all test results were negative. 
Adherence to the community’s and company’s face-covering policy likely mitigated 
spread of SARS-CoV-2. 

 
 
 
 

https://www.cdc.gov/mmwr/volumes/69/wr/mm6928e2.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6928e2.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6928e2.htm
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Hand Hygiene 
 

Although there are minimal data calculating the effect of hand hygiene efforts on prevention of 
transmission of Covid-19, studies have proven the efficacy of hand hygiene education and routines in 
reducing transmission of other respiratory viruses among children and have documented safety of use of 
alcohol-based hand sanitizing fluid by children age 6 years old and older. 

 

● CDC, 5/17/20, Hand Hygiene Recommendations 
○ Hands should be washed with soap and water when visibly soiled, before/after eating, 

and before/after using the restroom. 
● Kratzel et al., 4/13/20, Inactivation of Severe Acute Respiratory Syndrome Coronavirus 2 by 

WHO-Recommended Hand Rub Formulations and Alcohols 
○ The CDC recommends alcohol-based hand sanitizer with at least 60% ethanol or 70% 

isopropanol for healthcare settings. These formulations of hand sanitizer inactivate 
SARS-CoV-2. 

● Stebbins et al., November 2011, Reduction in the Incidence of Influenza A But Not Influenza B 
Associated With Use of Hand Sanitizer and Cough Hygiene in Schools: A Randomized Controlled 
Trial 

○ When children are taught and reminded how to wash their hands, use alcohol-based 
hand sanitizer, and use cough hygiene, there is reduced transmission of other viral 
respiratory pathogens, including influenza A, and reduced absenteeism. 

● Pandejpong et al., 1/24/12, Appropriate Time-interval Application of Alcohol Hand Gel on 
Reducing Influenza-like Illness Among Preschool Children: A Randomized, Controlled Trial 

○ The frequency in which alcohol hand gel was used affected the rate of absenteeism 
from influenza-like illness (ILI). 

○ Specifically, when used every hour, the rate of absenteeism from ILI was reduced when 
compared to usage every two hours or only before lunch. 

● Talaat et al., April 2011, (study period February-May 2008), Effects of Hand Hygiene Campaigns 
on Incidence of Laboratory-confirmed Influenza and Absenteeism in Schoolchildren, Cairo, Egypt 

○ Another study looking at how hand hygiene affects absenteeism due to illness in 
children grades 1-3. 

○ Absenteeism due to ILI decreased by 40% and the incidence of laboratory-confirmed 
influenza decreased by 47% in the schools where hand hygiene was emphasized. 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/hand-hygiene.html
https://wwwnc.cdc.gov/eid/article/26/7/20-0915_article
https://wwwnc.cdc.gov/eid/article/26/7/20-0915_article
https://wwwnc.cdc.gov/eid/article/26/7/20-0915_article
https://journals.lww.com/pidj/Abstract/2011/11000/Reduction_in_the_Incidence_of_Influenza_A_But_Not.2.aspx
https://journals.lww.com/pidj/Abstract/2011/11000/Reduction_in_the_Incidence_of_Influenza_A_But_Not.2.aspx
https://journals.lww.com/pidj/Abstract/2011/11000/Reduction_in_the_Incidence_of_Influenza_A_But_Not.2.aspx
https://journals.lww.com/pidj/Abstract/2011/11000/Reduction_in_the_Incidence_of_Influenza_A_But_Not.2.aspx
https://journals.lww.com/pidj/Abstract/2011/11000/Reduction_in_the_Incidence_of_Influenza_A_But_Not.2.aspx
https://www.ajicjournal.org/article/S0196-6553(11)01137-0/fulltext
https://www.ajicjournal.org/article/S0196-6553(11)01137-0/fulltext
https://www.ajicjournal.org/article/S0196-6553(11)01137-0/fulltext
https://wwwnc.cdc.gov/eid/article/17/4/10-1353_article
https://wwwnc.cdc.gov/eid/article/17/4/10-1353_article
https://wwwnc.cdc.gov/eid/article/17/4/10-1353_article
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Physical Distancing 
 

Maintaining physical distancing of approximately 1m (~3 feet) between all persons is likely associated 
with a reduction in risk of transmission of COVID-19, although most data to support efficacy of physical 
distancing were generated in the absence of the use of face masks. 

 

● Chu et al., 6/1/20, Physical Distancing, Face Masks, and Eye Protection to Prevent 
Person-to-person Transmission of SARS-CoV-2 and COVID-19: A Systematic Review and 
Meta-analysis 

○ A recent, frequently cited Lancet systematic review demonstrated moderate certainty 
that policies of 1m separation are associated with a reduction of infectivity compared to 
no policies. Most of the included studies were from healthcare settings. The reduction 
of transmission of a viral respiratory infection by distance probably follows an inverse 
square rule where there is a logarithmic reduction in infectivity for each unit of distance. 

○ Notable findings: Distance of 1 meter associated with adjusted odds ratio = 0.18 

absolute risk reduction 12.8% → 2.6%. “Dose effect” of distancing with greater 
reduction in risk with more distance 

● UK Sage review: Environmental influence on transmission of COVID-19, 28 April 2020 
○ The risk of short-range transmission through aerosol/droplets also increases with time. 

For example, a 6s exposure at 1m is comparable to a 1min exposure at 2m. Longer 
duration exposures increase the relative viral exposure proportionally. 

○ Exposure to cough is theoretically significantly riskier than exposure to someone 
talking; exposure to 1 cough at 2m is comparable to talking for 1 minute at 1m distance 
and talking for 30 minutes at 2m distance. 

● U.S. Fire Administration (FEMA), Understanding the Impact of Social Distancing on Occupancy 
○ The U.S. Fire Administration uses a metric of occupant load factor to understand the 

number and means of egress in the event of an emergency. There may be some benefits 
to using this metric to understand room density to prevent spread of COVID-19. 
Cafeterias, gymnasiums, and assembly halls tend to have the highest occupancy load in 
a school. 

● World Health Organization, 5/10/20, Considerations for school-related public health measures 
in the context of COVID-19 

○ Considerations for school-related public health measures in the context of COVID-19. 
Annex to Considerations in adjusting public health and social measures in the context of 
COVID-19. WHO recommendations are similar to those of the CDC and other domestic 
organizations included in this summary. They support 3’ of distance. 

https://doi.org/10.1016/S0140-6736(20)31142-9
https://doi.org/10.1016/S0140-6736(20)31142-9
https://doi.org/10.1016/S0140-6736(20)31142-9
https://doi.org/10.1016/S0140-6736(20)31142-9
https://doi.org/10.1016/S0140-6736(20)31142-9
https://www.gov.uk/government/publications/environmental-influence-on-transmission-of-covid-19-28-april-2020
https://www.usfa.fema.gov/coronavirus/planning_response/occupancy_social_distancing.html
https://www.who.int/publications/i/item/considerations-for-school-related-public-health-measures-in-the-context-of-covid-19
https://www.who.int/publications/i/item/considerations-for-school-related-public-health-measures-in-the-context-of-covid-19
https://www.who.int/publications/i/item/considerations-for-school-related-public-health-measures-in-the-context-of-covid-19
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Cleaning and Sanitizing 
 

The CDC provides general guidance on cleaning and disinfecting public facilities, including schools, that 
are exposed to someone ill with COVID-19. These guidelines should be adapted to specific circumstances. 
They generally recommend closing off areas or rooms that were visited by the ill person, opening doors/ 
windows to increase ventilation, and waiting 24-hours (or however long is practical) before cleaning and 
disinfecting. Bathrooms, shared equipment (including electronic equipment), and other frequently 
touched surfaces used by an ill person should be cleaned and disinfected before being used by others. 

 

● CDC, 5/27/20, Interim Recommendations for US Community Facilities with 
Suspected/Confirmed Coronavirus Disease 2019 

○ Close off areas visited by the ill persons. Open outside doors and windows and use 
ventilating fans to increase air circulation in the area. Wait 24 hours or as long as 
practical before beginning cleaning and disinfection. 

○ Cleaning staff should clean and disinfect all areas such as offices, bathrooms, common 
areas, shared electronic equipment (like tablets, touch screens, keyboards) used by 
the ill persons, focusing especially on frequently touched surfaces. Cleaning staff 
should use gloves and gowns, as required by the disinfectant, and should clean their 
hands often during the cleaning process. 

○ If it has been more than 7 days since the person with suspected/confirmed COVID-19 
visited or used the facility, additional cleaning and disinfection is not necessary. 

● Battelle study on persistence of virus on library materials: Reopening Archives, Libraries, and 
Museums (REALM) Information Hub: A COVID-19 Research Project 

○ After 3 days of quarantine, SARS-CoV-2 was not detectable at standard 
office/classroom/library conditions (temperature, humidity) on hardback books, 
softback books, plain paper pages inside a closed book, plastic book covering, or DVD 
case. 

● US EPA, updated 6/24/20, List N: Disinfectants for Use Against SARS-CoV-2 (COVID-19) | US EPA 
○ A list of disinfectants that meet EPA designation as being active against SARS-CoV-2. 

 
 

https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/cleaning-disinfection.html
https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/cleaning-disinfection.html
https://www.cdc.gov/coronavirus/2019-ncov/community/organizations/cleaning-disinfection.html
https://www.webjunction.org/explore-topics/COVID-19-research-project.html
https://www.webjunction.org/explore-topics/COVID-19-research-project.html
https://www.webjunction.org/explore-topics/COVID-19-research-project.html
https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2-covid-19
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Ventilation 
 

While transmission of SARS-CoV2 is thought to primarily occur via larger respiratory droplets and direct 
contact with infected people or contaminated surfaces, inhalation of small airborne droplets (aerosols) is 
probably an additional route of transmission. This means that the rate of ventilation provided, and the 
efficiency of ventilation are critical parameters that control the concentration of virus-laden 
microdroplets in the air that are exhaled by the occupants and will guide decisions on safe occupancy 
numbers. Transmission of airborne viruses outdoors is decreased primarily due to the effect of dilution, 
which decreases viral accumulation. Strategies to minimize the risk of indoor airborne transmission are 
thus needed. 

 
Helpful Reviews: 

● Morawska et al., 5/27/20, How Can Airborne Transmission of COVID-19 Indoors be Minimised? 

• Provides data in support of airborne transmission 

• Suggests engineering modifications to reduce transmission, including ventilation rates, 

avoidance of air recirculation, air cleaning and disinfecting devices, and minimization of 
number of people within an indoor environment: 

■ SARS-CoV-2 is likely to be causing some infections by the airborne route of 
transmission, which can be mitigated by engineering controls. 

■ Increase the existing ventilation rates (outdoor air change rate) and enhance 
ventilation effectiveness - using existing systems. 

■ Eliminate any air-recirculation within the ventilation system so as to just supply 
fresh (outdoor) air. 

■ Supplement existing ventilation with portable air cleaners (with mechanical 
filtration systems to capture the airborne microdroplets), where there are areas 
of known air stagnation (which are not well-ventilated with the existing system). 

■ Replace filters in the air cleaners, for which maintenance is crucial. 
■ Avoid overcrowding, e.g. pupils sitting at every other desk in school classrooms, 

or customers at every other table in restaurants, or every other seat in public 
transport, cinemas, etc. 

 
Evidence of SARS-CoV-2 in Air Samples 

● Ong et al., 3/4/20, SARS-CoV-2 Contamination of Air, Environmental Surfaces, and Personal 
Protective Equipment 

• Hospital based sampling in negative pressure rooms (12 air changes/hour) and 
demonstrated significant environmental contamination by patients with SARS-CoV-2 
through respiratory droplets and fecal shedding. Air samples were negative despite 
the extent of environmental contamination. Swabs taken from the air exhaust outlets 
tested positive, suggesting that small virus-laden droplets may be displaced by airflows 
and deposited on equipment such as vents. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7250761/
https://jamanetwork.com/journals/jama/fullarticle/2762692
https://jamanetwork.com/journals/jama/fullarticle/2762692
https://jamanetwork.com/journals/jama/fullarticle/2762692
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Risk of Transmission in Closed Indoor Environment Compared to Outdoors 
● Nishiura et al., 4/16/20, preprint study, Closed Environments Facilitate Secondary Transmission 

of Coronavirus Disease 2019 (COVID-19) 

• Of 110 cases of COVID-19 (11 clusters and sporadic cases) examined in Japan, 27 (24.6%) 
were primary cases who generated secondary cases. The odds that a primary case 
transmitted COVID-19 in a closed environment was 18.7 times greater compared to an 
open-air environment (95% confidence interval [CI]: 6.0, 57.9). 

 
Recommendations to Improve Ventilation 

● WHO, March 2020, Key Messages and Actions for COVID-19 Prevention and Control in Schools 

• School reopening mentions: Increase air flow and ventilation where climate allows 
(open windows, use air conditioning where available, etc.) 

● Nardell et al., 2/26/20, Cool But Dangerous: How Climate Change is Increasing the Risk of 
Airborne infections 

• Suggestion to use air conditioning: it is important to consider and minimize the 
potential for air recirculation, for example by turning off split system AC units since 
these do not provide any outdoor air exchange. 

● ASHRAE, 2020, Reopening schools and universities 

• Guidance from the ASHRAE regarding number of air changes per hour (ACH). Prior 
recommendations regarding ventilation in buildings like schools has focused on air 
quality rather than infection risk. ASHRAE guidance suggests that design should aim for a 
maximum of 10 ACH but be able to operate with 6 ACH. 

● US Dept of Health and Human Services Centers for Disease Control and Prevention, July 2019, 
Guidelines for Environmental Infection Control in Health-Care Facilities 

For effective air disinfection in healthcare facilities, ventilation with 6 to 15 room ACH is 
recommended by the CDC. 

 

Use of Germicidal Ultraviolet (GUV) Air Disinfection 
● Nardell and Nathavitharana, 6/1/20, Airborne Spread of SARS-CoV-2 and a Potential Role for Air 

Disinfection  

• Commercially available upper-room GUV air disinfection (with an effective rate of air 
mixing) has been shown, in clinical settings, to reduce airborne tuberculosis 
transmission by 80%, equivalent to adding 24 room air changes per hour. GUV 
technology is effective against viruses that have been tested, including influenza and 
SARS-CoV-1. 

• Upper room GUV (uses UVC) is safe and effective (assumes effective air mixing, often 
done with ceiling fans) can be considered and retrofitted into most areas with sufficient 
ceiling height. 

 
Use of HEPA Filters 

● NAFA, 2020, COVID-19 (Corona Virus) and Air Filtration Frequently Asked Questions (FAQs) 

• Low-efficiency filters (e.g., less than MERV 8 according to ASHRAE Standard 52.2 or less 
than ePM2.5 20% according to ISO 16890-1:2016) are very unlikely to make a difference. 
Of note, high-efficiency filters may be counter-productive since frequent filter changes 
are needed and a high-pressure drop filter can also diminish the amount of air supplied 
into the environment, making the filter less effective 

 

 

https://www.medrxiv.org/content/10.1101/2020.02.28.20029272v2
https://www.medrxiv.org/content/10.1101/2020.02.28.20029272v2
https://www.medrxiv.org/content/10.1101/2020.02.28.20029272v2
https://www.who.int/docs/default-source/coronaviruse/key-messages-and-actions-for-covid-19-prevention-and-control-in-schools-march-2020.pdf?sfvrsn=baf81d52_4&gclid=EAIaIQobChMI3umk9d6a6gIVC5SzCh0V2gBAEAAYASAAEgI3DfD_BwE
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.12608
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.12608
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.12608
https://www.ashrae.org/technical-resources/reopening-of-schools-and-universities
https://espanol.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines-P.pdf
https://espanol.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines-P.pdf
https://jamanetwork.com/journals/jama/fullarticle/2766821
https://jamanetwork.com/journals/jama/fullarticle/2766821
https://jamanetwork.com/journals/jama/fullarticle/2766821
https://www.nafahq.org/covid-19-corona-virus-and-air-filtration-frequently-asked-questions-faqs/#What%20filter%20should%20I%20use%20to%20protect%20those%20in%20my%20building%20from%20COVID-19
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Singing 
 

There have been SARS-CoV-2 outbreaks associated with indoor choir practices. Singing likely projects 
viral material in higher concentrations and over larger distances, compared to speaking. It is not known if 
this may be different in children compared to adults. There are no empirical data on the impact of 
singing with a face mask or behind a plexiglass shield. 

 

● Hamner et al., 5/12/20, High SARS-CoV-2 Attack Rate Following Exposure at a Choir Practice … 
○ There have been well documented COVID-19 outbreaks, including one where one 

symptomatic individual infected 87% of those attending a 2.5 hour choir practice. This 
was in early March, and was indoors and without masks or distancing. 

● McBroom, Deanna, 5/5/20, A Conversation: What Do Science and Data Say About the 
Near-Term Future of Singing 

○ Provides multiple links to articles discussing singing and COVID-19, as well as links from 
athletes, sports psychologists, and physicians discussing the current knowledge 
regarding COVID-19. 

● Mass Eye and Ear Communications, 5/21/20, Is Singing in a Choir Safe During COVID-19? A Voice 
Expert Explains the Risk 

○ Singing is a higher risk activity as small droplets are projected much farther than during 
normal conversations. 

● Stadnytskyi et al., 5/4/20, The Airborne Lifetime of Small Speech Droplets and Their Potential 
Importance in SARS-CoV-2 Transmission 

○ Droplets produced during singing are also smaller and travel farther than those 
produced by coughing. 

● American Association of Choral Directors, 6/15/20, ACDA COVID-19 Response Committee Report 
○ Summary of data, sample approaches to mitigate risk 

● Center for Evidence Based Medicine: Qureshi et al., 6/22/20, What is the Evidence to Support 
the 2-Metre Social Distancing Rule to Reduce COVID-19 Transmission? 

○ Safe distances for singing are not known. Smaller droplets produced during singing may 
spread up to 8 meters (~26 feet). 

● Merry et al., 6/1/20, How Can Physicians Advise Faith Communities During the COVID-19 
Pandemic? 

○ Mayo physicians advising faith communities 
○ Suggests singing with a small number of vocalists, none behind another 

● Reussner, Lee, 5/26/20, Singing (and Speaking) Safely in the COVID-19 Era-Part 3- Considerations 
for Singing Together Again 

○ Lists various considerations, such as gathering outside, having shorter rehearsals to limit 
viral exposure, screening singers, singing in smaller groups, spreading out (more than 6 
feet), cleaning surfaces. 

https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e6.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e6.htm
https://www.nats.org/_Library/COVID_19_Resource_Docs/COVID19_SINGING-Research_Articles_Guidelines_List_-_McBroom_5-5-20.pdf?fbclid=IwAR1-r-2DeQTAGGdTHI-CktkjqzlwLFH_HKJZ9G2KkmMjBpTK93BKlQ7FY1s
https://www.nats.org/_Library/COVID_19_Resource_Docs/COVID19_SINGING-Research_Articles_Guidelines_List_-_McBroom_5-5-20.pdf?fbclid=IwAR1-r-2DeQTAGGdTHI-CktkjqzlwLFH_HKJZ9G2KkmMjBpTK93BKlQ7FY1s
https://www.nats.org/_Library/COVID_19_Resource_Docs/COVID19_SINGING-Research_Articles_Guidelines_List_-_McBroom_5-5-20.pdf?fbclid=IwAR1-r-2DeQTAGGdTHI-CktkjqzlwLFH_HKJZ9G2KkmMjBpTK93BKlQ7FY1s
https://focus.masseyeandear.org/is-singing-in-a-choir-safe-during-covid-19-a-voice-expert-explains-the-risk/
https://focus.masseyeandear.org/is-singing-in-a-choir-safe-during-covid-19-a-voice-expert-explains-the-risk/
https://focus.masseyeandear.org/is-singing-in-a-choir-safe-during-covid-19-a-voice-expert-explains-the-risk/
https://www.pnas.org/content/117/22/11875
https://www.pnas.org/content/117/22/11875
https://www.pnas.org/content/117/22/11875
https://acda.org/wp-content/uploads/2020/06/ACDA-COVID-19-Committee-Report.pdf
https://www.cebm.net/covid-19/what-is-the-evidence-to-support-the-2-metre-social-distancing-rule-to-reduce-covid-19-transmission/
https://www.cebm.net/covid-19/what-is-the-evidence-to-support-the-2-metre-social-distancing-rule-to-reduce-covid-19-transmission/
https://www.cebm.net/covid-19/what-is-the-evidence-to-support-the-2-metre-social-distancing-rule-to-reduce-covid-19-transmission/
https://pubmed.ncbi.nlm.nih.gov/32497766/?from_single_result=How%2Bcan%2Bphysicians%2Badvise%2Bfaith%2Bcommunities%2Bduring%2Bthe%2BCOVID-19%2Bpandemic%3F
https://pubmed.ncbi.nlm.nih.gov/32497766/?from_single_result=How%2Bcan%2Bphysicians%2Badvise%2Bfaith%2Bcommunities%2Bduring%2Bthe%2BCOVID-19%2Bpandemic%3F
https://pubmed.ncbi.nlm.nih.gov/32497766/?from_single_result=How%2Bcan%2Bphysicians%2Badvise%2Bfaith%2Bcommunities%2Bduring%2Bthe%2BCOVID-19%2Bpandemic%3F
https://ksvoicecenter.com/2020/05/26/singing-and-speaking-safely-in-the-covid-19-era-part-3-considerations-for-singing-together-again/
https://ksvoicecenter.com/2020/05/26/singing-and-speaking-safely-in-the-covid-19-era-part-3-considerations-for-singing-together-again/
https://ksvoicecenter.com/2020/05/26/singing-and-speaking-safely-in-the-covid-19-era-part-3-considerations-for-singing-together-again/
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Band 
 

The risk of wind instruments may be lower than with singing. Brass instruments may pose lower risks 
than wind instruments. Clear data are lacking. 

 
● AMRO music, 6/13/20, Should My Child Go Back to Band Class? 

○ Recommendations for common-sense approaches to cleaning instruments 
● Vienna Philharmonic Orchestra, 5/18/20, Vienna Philharmonic Says No Increased Virus Risk for 

Orchestras 
○ Musicians took part in an experiment involving devices being inserted into their noses 

which made a fine mist visible when they breathed. 
○ The experiment established that "we should not expect air exhaled by an artist to reach 

more than 80 centimeters’ distance," according to a statement from the orchestra sent 
to AFP on Monday. 

○ This maximum distance of breath droplets was emitted by flute players, while for the 
string section there was no observable change in how far the breath travelled between 
playing or being at rest. 

○ The study concluded that there was no increased risk for musicians playing together in 
an orchestra as long as they observed at least a meter’s distance from each other. 

● West Point Academy Band, 6/3/20, Army Band COVID-19 Risk Mitigation for Large Groups 
○ Outlines approach to in-person performance (live graduation 6/13/20).  

○ Increase in airspace and time. Outdoor rehearsals and performances are best because 
they allow for rapid air exchange. One-hour rehearsal blocks that contain 40 minutes of 
playing and 20 minutes of rest is recommended. 

○ Expand distance between musicians. Although not fully understood, it is unlikely that 
wind instruments expand the reach of contaminated droplets beyond the individual. 
Normal cleaning and sanitation procedures for instruments will ensure a healthy 
environment. 

○ Use barriers between players. Plexiglass shielding normally used for acoustical purposes, 
can be used between musicians to further reduce the possibility of droplet transmission. 
High touch surfaces, such as music stands, must be disinfected following CDC protocols. 
For performances, audiences should be minimized and separated by at least six feet.

https://www.amromusic.com/amro-blog/posts/should-my-child-go-back-to-band-class
https://medicalxpress.com/news/2020-05-vienna-philharmonic-virus-orchestras.html
https://medicalxpress.com/news/2020-05-vienna-philharmonic-virus-orchestras.html
https://medicalxpress.com/news/2020-05-vienna-philharmonic-virus-orchestras.html
https://medicalxpress.com/tags/increased%2Brisk/
https://www.westpointband.com/westpointmusicresearchcenter/army-band-covid-19-risk-mitigation-for-large-groups.html
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