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School Operation for the 2021-
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of the COVID-19 Pandemic

SCIENCE BRIEFS

Key Message
In-person learning is essential for the learning and overall well-being of children and 
youth. Therefore, barring catastrophic circumstances, schools should remain open for 
in-person learning.

The level of community COVID-19 burden should inform the degree of school-based 
measures: the provided framework should be implemented at the regional level 
by public health units, considering local vaccination coverage rate and metrics of 
COVID-19 disease severity and to a lesser extent, SARS-CoV-2 transmission rate.

Permanent measures that support the ongoing operation of schools, irrespective of 
the COVID-19 pandemic, include vaccination of all eligible individuals, exclusion of sick 
students and staff, hand hygiene, adequate ventilation, and environmental cleaning. 

Temporary measures (e.g., masking, physical distancing, cohorting) implemented 
in response to changes in COVID-19 disease burden should take into consideration 
student age, grade, and vaccination status. 

Re-initiation and maintenance of extracurricular activities (e.g., music, sports, clubs) 
is an important component of return-to-school plans. 

Summary
The physical, emotional, and developmental health of children and youth has been 
deeply impacted by the COVID-19 pandemic and restrictions placed on schools. School 
disruptions, including school closures and implementation of education models that 
have reduced direct interaction between children, their peers, and their teachers (e.g., 
online learning), have led to significant learning disruption, exacerbated educational 
inequities and deprived children of other supports and activities available through 
schools including food programs, physical activity and sports and clubs and teams. 

It is therefore essential that moving forward the needs of students be prioritized 
to ensure sustained in-person school attendance and in-person learning. School 
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closures, and the various distance learning strategies deployed to ensure educational 
continuity, should be part of a pandemic control strategy in only the most catastrophic 
of circumstances.

Given the high uptake of COVID-19 vaccines in Ontario, it is anticipated that SARS-CoV-2 
transmission and severe disease requiring hospitalization will be substantially curtailed 
by September 2021; thus, the approach to school-based mitigation can be adjusted 
to reflect community risk. Emphasis should be placed on permanent measures that 
can aid in reducing infection transmission in general, including staying home when 
sick, achieving and maintaining adequate indoor air quality, environmental cleaning, 
and hand hygiene. Temporary mitigation measures, including active symptom-
based screening, testing and contact tracing, use of non-medical or medical masks, 
physical distancing, and cohorting should be adjusted in accordance with COVID-19 
disease burden.

With this in mind, we have defined three broad scenarios of COVID-19 disease burden: 
(1) low-risk, where severe disease requiring hospitalization is limited and sporadic; 
(2) moderate-risk, where there is early evidence of an upward trajectory in severe 
disease requiring hospitalization; and (3) high-risk, where there are high rates and 
continued upward trajectory of severe disease requiring hospitalization. SARS-CoV-2 
transmission is an important secondary factor that can be considered in defining 
community risk, particularly early in the school year. 

In the low-risk scenario, recommendations on temporary measures in the school 
environment include a strategy for contact tracing and low-barrier testing as an early 
warning system for emerging SARS-CoV-2 variants and increased transmission, a 
permissive approach to masking, and no requirement for physical distancing or 
cohorting. 

In the moderate and high-risk scenarios, an increase in temporary measures would 
be warranted in schools, with emphasis on cohorting and age-dependent masking 
in kindergarten and elementary school students (without the need for physical 
distancing) and on masking with or without physical distancing (without the need 
for cohorting) in middle and high school students. It is recognized that individual 
jurisdictions in a low-risk scenario in September 2021 may choose more relaxed or 
more strict temporary measures depending on their local circumstances.

 
Box 1. Topics Covered in this Science Brief
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Background
The goal of this document is to provide guidance to policymakers on COVID-19 
mitigation measures for kindergarten-to-grade 12 schools for September 2021. 
The document is anchored in the core principle that in-person learning is essential 
for children and youth and provides guidance on health and safety measures to 
support in-person education delivery and recovery strategies for September 2021 
and beyond. It acknowledges that there is a range of risk tolerance both at the 
individual and community levels and provides a framework to adapt measures 
taking into consideration the community epidemiology, community readiness and 
information gained as the province and other jurisdictions re-open. While several 
jurisdictions are moving to focus on disease severity and health care system capacity 
as the predominant metrics for adjusting measures, we recognize that SARS-CoV-2 
transmission is still of concern to many Ontarians. With this in mind, the framework 
considers moderate to severe disease resulting in hospital or ICU admissions as the 
primary metric used to determine the need to adjust mitigation measures but also 
considers transmission (effective reproduction number, Rt) an important secondary 
metric. It is anticipated that the importance of transmission as a metric will be reduced 
when re-opening of society is not associated with a substantial increase in SARS-CoV-2 
related hospitalizations despite increasing case numbers, due to a high proportion of 
the population being fully vaccinated. 

Several important domains related to education and children are not covered in 
detail in this document. A separate comprehensive guidance document covering the 
need for mental health awareness and support for all children is in development. 
Similarly, the importance of a strategy to manage the educational losses experienced 
thus far by some children is covered in a separate Science Brief.1 We do not address 
curricular reforms in this document. It must be recognized, however, that a period 
of (re-)adjustment for students and staff will be necessary at the beginning of the 
school year to: 1) address children’s mental health concerns and anxieties; 2) allow 
time for children to readjust to behavioural norms associated with in-class learning; 
and 3) support students who require school-based rehabilitation supports (e.g. 
physiotherapy, occupational therapy, speech and language therapy) and who may 
have fallen behind or regressed in their goals/abilities/health status. Children who 
may have fallen behind in their learning will need additional time and attention 
throughout the year.

This document was created by an interdisciplinary group of experts in pediatrics, 
infectious diseases, infection prevention and control, education, epidemiology, 
environmental and occupational health, indoor air quality, public health, school 
health, psychiatry and mental health, rural health, and Indigenous health. There was 
broad stakeholder engagement that included children’s hospitals in Ontario (The 
Hospital for Sick Children (SickKids), Children’s Hospital of Eastern Ontario (CHEO), 
McMaster Children’s Hospital, Kingston Health Sciences Centre, Holland Bloorview 
Kids Rehabilitation Hospital, London Health Sciences Centre, and Unity Health 
Toronto), education administration (school boards, principals), the school community 
(educators, parents, and students), and members of the Ontario COVID-19 Science 
Advisory Table.

Given that educators of elementary and secondary school students are best positioned 
to appreciate the operational and logistical considerations in adapting school and class 
routines to incorporate health and safety protocols, the following is not intended as 
an exhaustive school guidance document or implementation strategy. The ongoing 
safe operation of schools is the primary responsibility of the Ministry of Education 
and should include input from several key stakeholders, including the Chief Medical 
Officer of Health, Ministry of Health, Ministry of Labour, public health authorities, 
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teachers and other educators, principals, other school-related authorities, parents, 
and children.

The recommendations in this document were drafted, reviewed, and approved by the 
authors. Evidence from the literature was routinely reviewed and used to form the 
basis of recommendations. However, several statements are made based on expert 
opinion with the rationale provided and evidence gaps highlighted. Recommendations 
may need to be adjusted as new evidence emerges. 

Findings
Value of In-Person Learning

There is broad recognition that education is children’s ‘essential work’ and that schools 
are of critical importance to students’ learning and overall well-being. The Secretary-
General of the United Nations described the impact of COVID-19-related school 
closures as a ‘generational catastrophe’.2 Ontario has had the longest interruption of 
face-to-face learning in Canada.1 In-person schooling is optimal for the vast majority of 
students because it enables access to a wide range of academic and social-emotional 
learning opportunities, promotes play, positive peer relationships, physical activity, 
and positive mental health. In-person schooling may contribute to other essentials, 
including nutrition, security, and health. Schools are also key sites to connect children 
and families with community, mental health, and developmental services. In addition, 
schools play a key role in enabling parents to work, particularly promoting labour 
participation of women and front-line service workers.3

Globally, school closures and transitions of entire classes or cohorts to remote learning 
led to the deployment of various distance learning strategies to enable educational 
continuity.4 Strategies in Ontario included synchronous or asynchronous classes taught 
online through a Learning Management System (LMS) or by using videoconferencing 
tools. In some cases, they were delivered through emails and print materials. 
Evidence from studies on school closures within Ontario, and in similar systems with 
shorter disruptions and with similar emergency virtual learning strategies indicate 
discernable learning losses.5,6 However, negative effects have been more pronounced 
in communities and individuals most affected by COVID-19, and for those in pre-
existing vulnerable circumstances.7 Comprehensive systems-level provincial data for 
Ontario are lacking. However, a simulation study with 157 countries predicted that, in 
high-income countries, generally assumed to be the best served, education continuity 
measures such as emergency remote digital learning would only mitigate between 
15% to 60% of learning losses incurred.8 Furthermore, evidence from seven European 
countries with relatively well-resourced and broadly covered education systems found 
parental and child experiences of emergency home-schooling measures with distance 
virtual learning to be negative.9 

There is increasing evidence that school closures and elimination of extracurricular 
activities for children have had substantial deleterious impact on their physical and 
mental health.10,11 Parents report worsening mental health and ability to cope on the 
part of their children.12-14 High rates of anxiety and depression have been observed 
across children of all ages, with adverse psychological impacts, particularly among 
older children and adolescents compared to pre-pandemic periods.10,15,16 There has 
been a substantial increase in emergency department visits and hospitalizations for 
eating disorders.17 The loss of access to school-based healthcare services, special 
services for children with disabilities, and nutritional programs has profoundly affected 
the most vulnerable of children.18 Substantial disruptions to critical developmental 
milestones, including increase in speech delay, have been seen, and children have 
missed out on opportunities for skill development.19 Adverse general health effects, 
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including increased sedentary behaviour and screen time, decreased physical activity, 
increased rates of child maltreatment, and delayed presentation with serious medical 
conditions, such as diabetic ketoacidosis, have also been noted.11,20 

It is therefore essential, that moving forward, the educational, physical, and mental 
needs of students be highly prioritized and protected to ensure sustained in-person 
school attendance and in-person learning. School closures, or transition to an 
online learning model, should not be used as a public health measure for pandemic 
control. Community-based public health measures (such as closure of non-essential 
workplaces, indoor capacity restrictions, use of non-medical or medical masks, 
testing, contact tracing, stay at home orders, travel restrictions) should be the 
preferred mechanisms for pandemic control. These restrictions should be employed 
for pandemic control in communities while schools continue to operate for in-person 
learning with appropriate mitigation measures in place, as outlined in this document. 

School closures and transitions to remote learning should only be considered under a 
catastrophic scenario,21,22 based on the recommendation of the Chief Medical Officer 
of Health, when there is a clear signal of harm (morbidity and/or mortality) to children 
or the community at large that is directly attributable to children attending school for 
in-person learning despite the use of all available mitigation strategies, or when the 
harms associated with remote learning for students and their families are outweighed 
by identified health risks of in-person learning. 

Current Understanding of SARS-CoV-2 as it Relates to Children and Education

SARS-CoV-2 is now widespread in almost all parts of the world, and its complete 
eradication is unlikely. Nevertheless, it is anticipated that the establishment of high 
levels of immunity in the general population through widespread immunization, and 
to a lesser extent, natural infection, will curtail infection rates and the adverse health 
impacts of SARS-CoV-2 on individuals and society to such an extent that full societal 
reopening is eventually feasible.23 Multiple factors will need to be taken into account 
on recommending the lifting of all pandemic-related restrictions in schools, including 
SARS-CoV-2 prevalence in the community, characteristics of the prevalent variants 
of concern (VOC; in particular immune/vaccine escape, but also transmissibility and 
disease severity), COVID-19 vaccine eligibility and uptake rates, and the degree to 
which vaccines protect against infection and severe disease.

It is expected that SARS-CoV-2 infections will continue to occur in the community as 
well as in schools. However, provided that the majority of infections continue to be 
associated with asymptomatic or mild disease in children and youth, and assuming 
that the broader community impact is manageable (i.e., no variant with vaccine escape 
leading to a substantial increase in hospitalizations/severe disease), the health and 
safety measures in schools can be adjusted to optimize the overall health, well-being, 
and learning for children and youth, while maintaining an in-person school model. 
It is essential in this context that there are mechanisms in place at local, regional 
and provincial levels to (1) promptly identify circulation of new VOCs associated with 
increasing transmission and/or disease severity; (2) monitor for any changes in the 
acute and chronic impacts of SARS-CoV-2 infection in children and youth; and (3) 
monitor the impacts of loosening restrictions in school and non-school settings on the 
risk of SARS-CoV-2 spread in the community, in households, and on the introduction 
and spread of SARS-CoV-2 in schools. 

COVID-19 Disease in Children and Youth 

The majority of children and youth who become infected with SARS-CoV-2 are either 
asymptomatic or have mild, self-limited symptoms such as cough, nasal congestion, 
runny nose, sore throat, fever, or gastrointestinal symptoms such as abdominal pain 
or diarrhea.24-28 Severe acute disease requiring intensive care has been described in a 
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small minority of pediatric cases (0.06% of confirmed COVID-19 cases in children under 
19 years of age in Canada),29 particularly among those with certain underlying medical 
conditions,30 but even in these patients the clinical course is usually much less severe 
than in adults, and deaths are extremely rare.31-35 In Canada, as of July 2, 2021, there 
have been 14 reported pediatric deaths out of 272,257 reported pediatric COVID-19 
cases.29 The multisystem inflammatory syndrome in children (MIS-C) is an uncommon 
but serious post-infectious condition attributable to SARS-CoV-2 infection with an 
overall mortality of up to 2%, and responsive to immune modulating treatments.36-41 
A recent population-based study in the US estimated the rate of MIS-C at 1 in 3,100 
SARS-CoV-2 infections in persons younger than 21 years.42 At the present time there 
is no evidence in children to suggest that acute COVID-19 or MIS-C due to SARS-CoV-2 
VOCs is more severe or frequent than that caused by non-VOC SARS-CoV-2. 

While severe outcomes from acute COVID-19 in children are rare, it is important to 
monitor the frequency and severity of post-acute long-term sequelae of COVID-19 (long 
COVID) in children, and to follow its trends relative to other post-infectious syndromes 
(e.g., following gastroenteritis, infectious mononucleosis, and Lyme disease). In the 
UK, self-reported persistence of symptoms at 12 weeks after experiencing acute 
COVID-19 was 10% (95% Confidence Interval (CI): 5, 14) for children 2-11 years of 
age and 16% (95% CI: 12, 20) for children 12-16 years of age.43 In contrast, in a U.S. 
study involving 2,368 match-pairs of children, those with COVID-19 were no more 
likely to experience new diagnoses during the four-month follow-up period than 
children without COVID-19.44 Furthermore, a large cohort study of children in the 
United Kingdom found that only 1.8% of children had one or more residual symptoms 
(compared to 0.9% of SARS-CoV-2 negative controls) two months after their acute 
illness.45 Ongoing research into longer-term morbidities in children after SARS-CoV-2 
infection is warranted, though findings so far are reassuring.46,47  

SARS-CoV-2 Epidemiologic Projections

Based on emerging data from other jurisdictions, the most reasonable assumption 
is that the Delta variant or other more transmissible variants will continue to be the 
dominant circulating strains of SARS-CoV-2 in Ontario over the coming months.48 Given 
the overdispersion of R0 originally described for SARS-CoV-2, most children with SARS-
CoV-2 infection may transmit to relatively few people, while a minority of children 
with SARS-CoV-2 infection will transmit to larger numbers of people (super-spreader 
events). This means that mitigation measures in schools should aim to prevent super-
spreader events. 

SARS-CoV-2 Transmission 

SARS-CoV-2 can be transmitted via aerosols (particles that remain suspended in 
the air for variable lengths of time) that are present at short ranges but may also 
contribute to long-range transmission;49 larger droplets that spread at short range; 
and direct contact with infected individuals or contaminated surfaces. This is similar 
to other respiratory viruses, where there is a spectrum of transmission, but certain 
modes predominate.50,51 In the case of SARS-CoV-2, current evidence suggests that it is 
transmitted most frequently and easily at short range through exposure to respiratory 
particles that range in size from smaller aerosols to larger droplets.52 Spread by 
suspended aerosols or droplets over longer ranges or time can occur particularly in 
crowded, enclosed spaces with poor ventilation. Spread by direct contact does not 
appear to be the predominant mode of transmission, although it remains plausible.53

Respiratory particles are produced from an infected person when they breathe, talk, 
cough, or sneeze. When a person has infection, whether or not transmission from 
that person occurs depends on multiple factors. Examples include how forcefully 
aerosols and droplets are expelled (e.g., singing or coughing are associated with 
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higher risk), amount of virus present (e.g., more virus is present early in the infection), 
the duration of the exposure (i.e., longer contact with an infectious person is higher 
risk), environmental conditions (e.g., good ventilation and outdoors are associated 
with lower risk), and personal protective measures (e.g., physical distancing, wearing 
a well-fitted mask, and being fully vaccinated reduces the risk).54

Prevention of Transmission

While our understanding of how transmission occurs has evolved and the relative 
contribution of droplets and aerosols continues to be studied, several control measures 
are likely effective at reducing the risk of transmission irrespective of the relative 
contribution of larger droplets or aerosols to transmission. These include staying home 
when sick, wearing a well-fitted, non-medical or medical mask for source control and 
protection, practicing respiratory etiquette (coughing and sneezing into your arm), 
physical distancing, utilizing outdoor settings, and achieving and maintaining adequate 
indoor air quality through ventilation and/or filtration. Other important strategies that 
will reduce contact transmission include hand washing, cleaning frequently touched 
surfaces and avoiding touching the eyes, nose, and mouth.

Each of the control measures listed above likely provides some benefit in reducing 
SARS-CoV-2 spread. However, it is the combination and consistent application of these 
layered controls as a bundle that is most effective for reducing disease spread in schools. 
Immunization is the single most effective preventive intervention, and its widespread 
uptake will dramatically reduce infection rates even among unvaccinated children.23 

COVID-19 Vaccine Uptake and Coverage Rates in Ontario

Early indications are that COVID-19 vaccine uptake among those eligible for a vaccine 
in Ontario is high. We can therefore expect that a substantial majority of persons 12 
years of age and older will have received at least 1 dose, and likely 2 doses, prior to 
schools reopening in September 2021.55 With respect to children younger than 12 
years of age, it is anticipated that a vaccine will not be approved and widely available 
prior to September 2021 and the timeline for eventual approval and roll-out remains 
uncertain. However, immunization of persons 12 years of age and older is anticipated 
to lead to lower SARS-CoV-2 community rates overall, leading to lower risk in schools.56 
Outbreaks in schools remain a possibility among unvaccinated children, or if VOCs 
with vaccine escape become predominant.57

Transmission and Disease Rates as Measures of Pandemic Activity 

There is considerable debate regarding the outcome measures that should be prioritized 
in determining the need for and extent of mitigation intervention for schools and the 
community at large. In the context of high vaccine uptake in individuals 12 years of age 
and older, metrics of severe disease (e.g., absolute COVID-19 hospital occupancy rates, 
rates per 100,000 population), or signals of vaccine escape are of primary importance. 
Measures of SARS-CoV-2 transmission (e.g., effective reproductive number, test 
positivity numbers, or test positivity rates) are expected to be less important when 
vaccine coverage is high but, in the near term, may be valuable for early detection 
of emerging variants less well covered by vaccines before a substantial increase in 
severe disease can be detected. In addition, robust measurement of transmission will 
allow for the detection of more infections, which would allow for better evaluation of 
adverse outcomes not reflected by hospitalization rates, such as long COVID.

Community Risk Framework

In each of the sections, we provide guidance based on level of community risk, 
categorized as low, moderate, and high (Table 1 and Figure 1). COVID-19-related 
metrics of disease severity (e.g., hospitalizations), and to a lesser extent SARS-
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CoV-2 transmissibility are key factors to consider in defining risk level, as they are 
anticipated to be influenced by vaccination rates and by the emergence of vaccine 
escape variants that cause disease in both unvaccinated and vaccinated individuals. 
Specific thresholds for vaccination rates, infection rates and disease rates have not 
been defined as these are somewhat arbitrary and because there may be differences 
in the weighting of individual criteria by jurisdiction, depending on their unique 
circumstances. However, in general terms, low-risk is applicable when there are 
limited and sporadic cases with severe disease requiring hospitalization, moderate-
risk when there is early evidence of an upward trajectory in the number of cases with 
severe disease requiring hospitalization, and high-risk when there are high rates and 
continued upward trajectory of cases with severe disease requiring hospitalization. 
Measures of SARS-CoV-2 transmission is an important secondary factor that can be 
considered in defining community risk, particularly early in the school year. 

Figure 1 illustrates the relationship of community transmission, as measured by the 
effective reproduction number (Rt), with disease severity, as measured by COVID-19-
related hospital occupancy in absolute numbers and hospitalization rate per 100,000 
population. A SARS-CoV-2 variant of concern that is more transmissible (e.g., Delta) 
would move the scenario up the y-axis (higher Rt) and the introduction of community 
mitigation measures to control community transmission would move the scenario 
back down the y-axis (by reducing Rt). Higher rates of severe disease would most often 
occur in the context of high community transmission (higher on the y axis and shifted 
to the right on the x-axis) but could potentially occur, even with lower community 
transmission rates in the case of an emerging variant with vaccine escape. 

Figure 1. Community Risk Scenarios in the Context of Virus Transmissibility and Clinical Severity
Rt: reproduction number 100K: 100,000

Permanent and Temporary Infection Prevention and Control (IPAC) Measures in Schools

As discussed, there is not one specific measure that will prevent transmissions from 
occurring in schools, but rather, there are several structural and individual elements 
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that contribute to making schools healthier workplaces and reducing the risk of 
infection to in-person attendees. These are summarized within the Hierarchy of 
Hazard Controls (Figure 2). 

Figure 2. Hierarchy of Controls
Figure adapted from CDC.58 

Elimination measures are at the top of the hierarchy and are considered the most 
effective measures as they prevent infection from entering the school environment. 
With respect to SARS-CoV-2 and many other infectious diseases, these are primarily 
community-based and include measures such as vaccination, public health case 
and contact tracing, and symptom-based screening with exclusion from school if 
symptomatic or exposed and susceptible to SARS-CoV-2.

Within the school, permanent measures that help to reduce transmission of infectious 
diseases include: 

 � Vaccination of eligible students and those who interact with students (i.e., school 
staff, parents, caregivers)

 � Exclusion of students and staff when they are symptomatic

 � Hand hygiene

 � Achieving and maintaining adequate indoor air quality via upgrade to school heat-
ing, ventilation, and air conditioning (HVAC) systems

 � Appropriate environmental cleaning

Temporary measures that should be used during pandemic scenarios to reduce the 
risk of transmission of infectious disease in schools include: 

 � Symptom and exposure screening

 � Diagnostic testing

 � Use of non-medical or medical masks

 � Physical distancing* 

 � Cohorting* 

 � Optimizing ventilation/filtration in classrooms, and increased use of outdoor 
space (when possible)

*Both physical distancing and small cohort sizes are facilitated by reduced class sizes.

With this in mind, the following sections of the document summarize the 
considerations for the safe, continued operation of schools based on the available 
evidence, as well as expert opinion. Where appropriate, recommendations have been 

http://www.covid19-sciencetable.ca/science-briefs
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provided for kindergarten, elementary school (Grades K-5), middle school (Grades 
6-8), and high school (Grades 9-12) classes/students. For operational purposes, it 
is acknowledged that the approach in middle school may depend on whether the 
grades are associated with a kindergarten/elementary school (i.e., Grades K-8) or 
high school (i.e., Grades 7-12). 

Implementation of the Framework

We recommend that this framework be interpreted at a regional level by public health 
units considering local vaccination coverage rate, metrics of disease severity, and, to a 
lesser extent, SARS-CoV-2 transmission rate. It is difficult to predict case numbers and 
health system occupancy related to COVID-19 as the province reopens and following 
the return to school in September 2021. Recent case trends in jurisdictions such as the 
UK, Israel, and the Netherlands demonstrate that outbreaks and increased numbers 
of hospitalizations have occurred among unvaccinated populations as the delta 
variant became predominant and restrictions were lifted.59 This experience highlights 
that a successful return to sustained in person learning and gradual relaxation of 
mitigation interventions in schools will require maintaining situational awareness with 
community responsiveness, and ultimately achieving high vaccine coverage among 
eligible persons throughout the province. 

This framework is further predicated on the fact that children infected with SARS-
CoV-2 generally have mild disease and that effective vaccines are available for those 12 
years of age and older, meaning that even if there are occasional outbreaks in schools, 
they are not expected to be associated with severe disease among children, and that 
older children and adults should have excellent protection against severe disease as a 
result of vaccination. If a new VOC with vaccine escape emerges, and it is associated 
with increased transmission and significantly higher rates of severe illness among 
vaccinated populations, additional temporary mitigation measures as outlined in the 
moderate or high-risk scenarios of this framework should be adopted. Relaxation of 
temporary mitigation measures, such as masking, distancing, and cohorting should 
be considered when high vaccination rates are achieved and severe disease requiring 
hospitalization rates are low and stable. In these scenarios, permanent school-based 
health, and safety measures (symptom-based screening, hand hygiene, environmental 
cleaning, adequate ventilation) may be sufficient to limit spread from sporadic SARS-
CoV-2 introductions into schools.

Table 1 provides a general approach to school-based health and safety measures in 
relation to low-, moderate-, and high-risk scenarios based on epidemiologic situations. 
In the context of high vaccine uptake, measures of disease severity are considered the 
most important metric for defining risk scenario, as they are expected to be strongly 
attenuated with high vaccine coverage. Measures of SARS-CoV-2 transmission may be 
of value for early detection of changes in patterns of disease transmission before a 
significant increase in severe disease can be detected.
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Table 1. Community Epidemiologic Situations and Implications for School-Based Health and Safety Measures 
aIf in the low SARS-CoV-2 risk scenario based on metrics, some jurisdictions/schools may choose to maintain measures 
that can still afford layers of prevention that are less disruptive to the education and well-being (e.g., masking indoors) 
at the start of the September 2021 school year and reassess the ongoing need once in-person education has been 
resumed. bSevere disease can be assessed using the following metrics: COVID-19 hospitalizations, ICU admissions, 
and deaths. cPublic health tracing capacity is also an important consideration that may be impacted as case counts 
increase. dSustained SARS-CoV-2 transmission: 14 days or more. eRobust case and contact management with low-
barrier testing (see Testing section) is important in all risk scenarios to identify and promptly isolate individuals with 
SARS-CoV-2 infection. 

Special Considerations for Schools in Rural, Remote, and Indigenous Communities

For rural, remote, and Indigenous communities, the COVID-19 pandemic has presented 
additional distinctive and substantial challenges for education delivery which has 
expanded inequities. It is essential that there be special attention paid to how to 
appropriately support these communities such that health and education needs can 
be met moving forward. It must be acknowledged that each rural, remote and/or 
Indigenous community has unique strengths which contribute to their resiliency, 
and unique challenges; engagement with local community leadership is the critical 
first step in understanding the community needs, building relationships and tailoring 
public health strategies.60 Indigenous leaders and trusted professionals within the 
communities are well in tune with the strengths and challenges for families in the 
education system and can recommend the most appropriate strategies. It is important 
to take the lead from the Indigenous communities to determine strategies to support. 
The success of public health programs in preventing transmission of SARS-CoV-2 in 
such communities relies on close collaboration between public health units, local 
leadership and local health and social programs.

Important considerations for rural, remote, and Indigenous communities that need to 
be taken into account for all sections of this document: 

 � Ensure clear accountability for education support whether through federal or pro-
vincial resources.

 � Transportation considerations will be different for children in rural, remote and 
First Nations communities because they may be in transit for prolonged time pe-
riods to and from school and school-based rehabilitation services.

http://www.covid19-sciencetable.ca/science-briefs


Science Briefs | www.covid19-sciencetable.ca/science-briefs July 19, 2021 | 12

Ontario COVID-19 Science Advisory Table School Operation for the 2021-2022 Academic Year in the Context of the COVID-19 Pandemic

HEX #002A5C

HEX #FF6400

HEX #FEBE10

HEX #614B79

HEX #3A52A4

HEX #C5CDE6

HEX #FFCAA9

HEX #FFF2CC

HEX #D9D0E2

HEX #D6E3F6

Dont forget:
Register DOI & check it’s working - Format tables -  Edit header & footer in master - Add hyperlinks - Sidebar - Format reference list & 

superscripts Fonts are correct - High resolution images - No text is missing - Send out email to Science Table, Working Goups & Authors

 � Limited access to clinical and support services have exacerbated the sense of iso-
lation among children and youth, with educators concerned about students dis-
connecting from the virtual classroom.

 � Remote learning is less accessible, due to technological challenges, in these 
communities.

 � Social supports for the urban Indigenous population, which include off-reserve 
First Nations, Métis, and Inuit communities, have historically been connected with 
local Indigenous Friendship Centres and Aboriginal Health Access Centres, yet ac-
cess to these types of services has been restricted during the pandemic. 

 � Restoring access to local friendship and health centres should be a priority to 
re-establish social connectivity among youth, families and elders, childcare and 
nutrition programs, and delivery of culturally sensitive health care and public 
health education from trusted leaders and healers.

 � In communities with operational challenges around public health surveillance, it 
may be more prudent to consider additional, temporary measures up-front in the 
school year (please see sections titled Masking, Physical Distancing, Cohorting, 
Extra-Curricular Activities, and Transportation).

 � Given the close-knit, multi-generational communities, it will be important that 
public health resources are available to strengthen testing and contact tracing, 
leveraging Indigenous contact tracers where applicable to ensure culturally safe 
care.

 � Higher testing uptake will be seen with programs that are acceptable to children 
(e.g., oral-nasal or saliva sampling), accessible (e.g., pop-ups, flexible hours of op-
eration, self-collection) and adoptable by the community (e.g., take-home testing 
kits with discreet drop-off locations and hours).

 � Rapid molecular testing may be an additional consideration for communities 
with infection-related clusters if there are transportation-related challenges to 
accessing regional laboratories for molecular-based testing and results.

 � Some rural and remote communities with smaller populations may more easily 
manage lower class sizes and physical distancing practices than those in densely 
populated urban areas.

 � Ensure culturally appropriate messaging for Indigenous populations that takes 
into consideration historical factors contributing to vaccine hesitancy and med-
ical mistrust. Include Elders and Knowledge Keepers in vaccine distribution and 
promotion plans.

 � Aging infrastructure, including older HVAC and supplemental ventilation/filtration 
systems in many remote First Nations, Métis, and Inuit communities may impact 
the ability to properly ventilate schools and ensure adequate air quality, particu-
larly during local outbreaks and in the colder months when opening windows is 
not an option.  

 � Schools in remote, rural, and First Nations, Métis, and Inuit communities that do 
not meet the appropriate minimum ventilation guidelines from ASHRAE Standard 
62.1-2019 (see page 22), should be prioritized for upgrades.

 � Overcrowded education infrastructure in some remote First Nations, Métis, 
and Inuit communities could make preventative measures such as cohorting 
and physical distancing difficult and could result in the need to shift to remote 
learning in some instances, further contributing to high rates of disengagement. 
Appropriate resources should be provided to ensure adequate space is available 
to support consistent in-person learning in these communities, and to ensure 

http://www.covid19-sciencetable.ca/science-briefs
https://covid19-sciencetable.ca/glossary/#surveillance


Science Briefs | www.covid19-sciencetable.ca/science-briefs July 19, 2021 | 13

Ontario COVID-19 Science Advisory Table School Operation for the 2021-2022 Academic Year in the Context of the COVID-19 Pandemic

HEX #002A5C

HEX #FF6400

HEX #FEBE10

HEX #614B79

HEX #3A52A4

HEX #C5CDE6

HEX #FFCAA9

HEX #FFF2CC

HEX #D9D0E2

HEX #D6E3F6

Dont forget:
Register DOI & check it’s working - Format tables -  Edit header & footer in master - Add hyperlinks - Sidebar - Format reference list & 

superscripts Fonts are correct - High resolution images - No text is missing - Send out email to Science Table, Working Goups & Authors

equitable access to digital learning resources.

 � Where First Nations, Métis, and Inuit students must relocate to larger urban areas 
to attend a provincially operated secondary school, students should have access 
to adequate housing options which include sufficient space to allow for distancing 
and cohorting, if necessary, to ensure safe access to in-person learning.

Special Considerations for Children and Youth with Medical, Physical, and/or 
Developmental Complexities

Return to school must be inclusive of all children, including those with disabilities, 
developmental and behavioural challenges, and medical complexities. This includes 
children requiring intensive supports for activities of daily living and/or medical 
conditions, such as feeding, positioning, toileting or breathing supports, as well 
as those who depend on schools for therapies and other critical supports for their 
learning, development, and well-being. Many of the families of these children have 
had a prolonged period of time in home isolation compounded by a lack of respite 
and/or homecare supports. In particular, challenges for families and children/
youth with neurodevelopmental disorders caused by cessation of school during the 
pandemic have been identified.61 Consultation with their parents and families to 
better understand their individual circumstances and needs is recommended. Virtual 
learning can be extremely challenging for many children and youth with complexities. 
Moreover, they rely on caregivers for optimizing their own health; high vaccine uptake 
among this vulnerable group, and those who are in contact with them, is important.35,62

The additional resource requirements to facilitate safe return to school should not be 
a barrier to meaningful access to in-person education for any child. Detailed guidelines 
for specific groups of children and youth with complex needs have been developed 
by teams at SickKids,63 Holland Bloorview Kids Rehabilitation Hospital,64 and CHEO.65 

Vaccination

Immunization is the single most effective preventive intervention and its widespread 
uptake will dramatically reduce infection rates even among unvaccinated people, 
including children.23 As such, it is essential that vaccines are easily accessible and 
encouraged for all approved age groups, and offered as a permanent community-
based measure across all risk groups to improve regional vaccination coverage when 
local school or community outbreaks are occurring.

Under the Ontario Immunization of School Pupils Act (ISPA), all students attending 
primary or secondary school are required to provide proof of immunization against 
nine vaccine-preventable infectious diseases including diphtheria, tetanus, pertussis 
(whooping cough), poliomyelitis, measles, mumps, rubella, meningococcal disease, 
and varicella (chickenpox, for those born on/after 2010), or provide the required 
documentation for a medical or non-medical exemption to immunization.66 

Recommendations for vaccination:

 � Strongly encourage COVID-19 vaccination for all eligible individuals, including 
youth and those who interact regularly with children and youth, including (but 
not limited to) parents / caregivers, school staff, education workers, coaches, and 
tutors. 

 � Initiate robust vaccine campaigns to reduce barriers to access and improve vac-
cine confidence. Specific efforts should include support for families and commu-
nities in more severely impacted COVID-19 hotspot neighbourhoods. 

 � Ensure culturally appropriate messaging for Indigenous and other racialized pop-
ulations, taking into consideration historical factors contributing to vaccine hesi-
tancy and medical mistrust. 
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 � Promote vaccine distribution plans that are focused on ease of access (i.e., on-
site school-based vaccine clinics for students and their families), education and 
youth ambassador engagement to optimize vaccine coverage rates. These strat-
egies should be promoted prior to the beginning of the school year and offered 
throughout the year to reach schools with low student vaccine coverage. 

Vaccination status reporting considerations: 

 � We recommend that COVID-19 vaccination status for staff and students be re-
ported to school authorities and public health at the start of the school year and 
updated regularly (e.g., mandated through the Reopening of Ontario Act or added 
to the ISPA), to help inform public health efforts. 

 � Schools and school boards should only have access to anonymized and aggregat-
ed information (i.e., proportion of eligible students with 1 or 2 doses of vaccine) 
to support targeted education / campaigns to improve accessibility and uptake in 
schools and regions with low vaccine rates. 

 � Access to individual level vaccination status should be available to public health 
officials, as it is essential to support timely contact management. This will help to 
reduce loss of in-person learning as appropriate (i.e., vaccination status can be 
considered during outbreak management and case and contact tracing). 

 � Careful attention to confidentiality and anonymity of this data is essential. Schools 
and school boards should only have access to aggregated data, and individual 
level data should only be available to public health officials for the purposes of 
outbreak management, and case and contact tracing. 

 � The Ministry of Education and the Office of the Chief Medical Officer of Health 
should explore options, including vaccination policies, to optimize vaccine cover-
age and reporting of vaccination status for staff and students.

Symptom and Exposure Screening, School Exclusions

In order to prevent the spread of SARS-CoV-2 infection within schools during the 
2020/21 school year it was recommended that students, teachers, and other school 
employees who had signs or symptoms of COVID-19 (according to Ministry of Health 
and local public health guidance) stay home. Decisions about testing and return to 
school were to be guided by provincial and local public health authorities. These 
recommendations remain valid for the upcoming school year, since daily symptom 
screening has been associated with significant risk reduction of SARS-CoV-2 infection 
(assuming school exclusion)67 and is an important strategy for the prevention of other 
infectious disease transmission within schools (i.e., influenza, respiratory syncytial 
virus, norovirus). A system whereby there is easy access to less invasive testing for 
school attendees (students and staff) and their household members will facilitate 
early detection of SARS-CoV-2 cases and monitor for the emergence of variants in 
schools (see Testing Section).

Recommendations for symptom and exposure screening:

 � Screening and exclusion policies should be in place for students and employees 
who are symptomatic or have had an exposure to SARS-CoV-2 and directed to 
self-isolate by public health (policies may vary by vaccination status). 

 � If community transmission remains low after school returns and public health 
measures are lifted, the use of daily screening tools can eventually be eliminat-
ed, and a return to the practice of exclusion based on presence of infectious 
symptoms in general can be considered. Keeping staff and students at home 
when sick is an important health and safety measure that should be continued 
beyond the pandemic.
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 � The need for confirmation of screening, the location of screening (home vs. 
school) and the screening / exclusion criteria (i.e., number of symptoms, duration 
of symptoms, presence of symptomatic household members, recent exposure), 
should be adjusted based on the local SARS-CoV-2 risk scenario (Table 2). 

 � Confirmation of screening: This refers to a process whereby schools confirm 
that the screening has occurred at home. This attestation could be verbal, 
virtual, such as a smartphone app, web-based, QR-based or on paper for 
those unable to do so virtually, but the process should not be so onerous 
that it disadvantages groups with limited technological access or supports.

 � Number of symptoms: Using any one symptom will be a more sensitive 
screening approach. However, this is less specific and will lead to more chil-
dren being excluded from school (with associated learning impact). Avail-
ability of paid sick days is an important initiative to ensure that families can 
follow public health guidance on school exclusion and testing.68

 � Selection of symptoms: The specific symptoms to screen for should take 
into consideration their positive predictive value as well as community 
rates of SARS-CoV-2 and other respiratory viruses. If COVID-19 risk scenar-
io increases (i.e., high-risk scenario, suggesting a variant with vaccine es-
cape), the threshold for school exclusion and testing should be lower (i.e., 
screen for any single symptom, even non-specific).69 

 � Duration of symptoms: Non-specific symptoms that are short-lived (< 24 
hours) can be monitored in low- and moderate-risk scenarios and may not 
require immediate testing or prolonged isolation. 

 � SARS-CoV-2 exposure: The risk of infection following exposure is lower in 
fully vaccinated individuals. Vaccine status should be taken into consider-
ation in post-exposure management. School screening tools should align 
with current public health case and contact management guidance (e.g., 
regarding fully vaccinated high-risk contacts of a case). 

Table 2. Screening for Symptoms and Exclusion Criteria Based on Local Epidemiology
aThis should be reconsidered as restrictions are relaxed in the context of high vaccine coverage, low transmission rates 
and low hospitalizations rates. bOn site screening is associated with significant operational challenges and should 
only be introduced in discussion with schools and school boards taking into consideration feasibility. cThere is large 
variation in signs and symptoms of SARS-CoV-2 in children. Predominant symptoms have included fever and cough in 
more than half the cases, followed by rhinorrhea/nasal congestion, myalgia/fatigue and sore throat in 10%–20% of 
cases and gastrointestinal symptoms and headache in fewer than 10% of cases.70 dExamples of more specific symptoms 
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for SARS-CoV-2 infection and other infectious diseases include fever, cough, shortness of breath, anosmia/ageusia, 
vomiting and diarrhea. eGuidance around key symptoms for testing are likely to evolve as information is gathered with 
new variants and in the context of other respiratory viruses. Refer to provincial guidance for final list of symptoms 
that require testing and recommendations for return to school if testing is not completed (i.e., by provincial case and 
contact management guidance). fRefer to provincial case and contact management for definitions of exposure and 
management.

SARS-CoV-2 Testing for Schools

The focus of testing should continue to be diagnostic testing for those with symptoms 
compatible with COVID-19 and those with a high-risk exposure to a case of COVID-19. It 
is essential that barriers to testing continue to be reduced for these groups to improve 
testing uptake, including easily accessible and acceptable testing options. This, along 
with testing in the community at-large, will facilitate early detection of SARS-CoV-2 
cases and allow for close monitoring for the emergence of VOCs.

Asymptomatic screen testing (i.e., asymptomatic testing in the absence of documented 
exposure), is not routinely recommended, especially in the low to moderate COVID-19 
risk scenarios.71,72 The use of asymptomatic screen testing as a temporary measure in 
the high COVID-19 risk scenario is an area that requires further study and should not 
be broadly implemented without further pilot data. There are substantial logistical 
and equity concerns that need to be taken into consideration (Table 3). If studied, 
consideration should be given to using the strategy to promote equity of access to 
participate in close contact clubs and sports (Test-to-Play strategy)73 and in situations 
where screening and/or adherence to public health measures may be more challenging 
(e.g., students with special needs), without exacerbating inequities based on race, 
ethnicity or wealth. A COVID-19 Science Advisory Table Science Brief on asymptomatic 
screen testing for schools is forthcoming. 

Recommendations for SARS-CoV-2 testing for schools in symptomatic children and youth: 

 � Children with symptoms compatible with COVID-19 should undergo testing for 
SARS-CoV-2 (See Screening).

 � Laboratory-based molecular tests are preferred as they are more sensitive 
than current point-of-care rapid molecular or antigen tests. 

 � Testing with a rapid molecular test may be considered if accessibility to lab-
oratory testing is a barrier, for example in rural areas. In these situations, 
a lower sensitivity test with rapid turnaround is preferred over limited or 
significantly delayed test results. 

 � Testing with a rapid antigen test is not recommended.

 � Laboratories should prioritize tests for rapid turnaround to minimize the time out 
of school for students should they test negative.

 � The use of non-invasive specimen types (e.g., saliva, buccal-nares swab or 
throat-nares swab) should be strongly considered as this will likely increase co-
operation among children and promote willingness for future testing among 
households. 

 � Testing should be made easily accessible to school students and staff to facilitate 
early case identification (e.g., take home testing kits, self-test with collection and 
drop off at school).

Recommendations for SARS-CoV-2 testing for schools in asymptomatic children and 
youth with a known exposure: 

 � Asymptomatic children who have had a high-risk exposure to an individual with 
SARS-CoV-2 infection should be tested for SARS-CoV-2. 

 � Consideration should be given to revising the definition of high-risk exposure in 
schools such that it minimizes education disruption without increasing in-school 
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transmission.74

 � Laboratory-based molecular testing is recommended for this population. The use 
of alternative specimens, particularly saliva or oral-nares swab, is acceptable and 
may increase compliance with testing recommendations and willingness for fu-
ture testing. 

 � At this time, rapid antigen testing is not recommended based on the lower 
sensitivity of the test and inferior performance in asymptomatic individu-
als, particularly in communities in low- and moderate-risk. Rapid molecu-
lar testing may be useful in communities where there is limited access to 
laboratory-based testing (i.e., rural, remote, and Indigenous communities).

 � The optimal timing of testing after an exposure is unclear. Testing imme-
diately after case identification would determine if transmission has al-
ready occurred and identify infected secondary cases sooner, which may 
improve adherence with public health guidance and be more effective at 
interrupting chains of transmission.75 Testing later (≥ 5-7 days after the last 
close contact) is more likely to identify a student who has become infected 
after exposure to the known case. While testing at multiple time points 
post-exposure would identify both scenarios, this is likely not practical in 
schools and could have implications on regional testing capacity. Testing 
asymptomatic high-risk contacts at 5-7 days after exposure, would balance 
the need to catch secondary cases early with the optimal timing to detect 
cases post exposure. 

Table 3. Testing Recommendations for School Students
aTesting recommendations and requirements are likely to change over time in response to high levels of immunity 
in communities. bThe use of asymptomatic screening in the high-risk scenario is an area of further study and should 
not be broadly implemented without further pilot data. Logistical and equity considerations are essential prior to the 
implementation of asymptomatic screen testing.

Hand Hygiene

SARS-CoV-2 and other respiratory viruses can be spread by respiratory droplet and 
contact transmission. As a result, and because virus shedding may occur prior to 
symptom onset or in the absence of symptoms, routine, frequent and proper hand 
hygiene (soap and water or hand sanitizer) is important in limiting transmission and 
should continue to be encouraged in schools.76 Routine hand hygiene is also beneficial 
for the prevention of many other childhood infections that have the potential to 
disrupt school attendance (e.g., gastrointestinal viral illnesses).

Recommendations for hand hygiene:

 � Children and youth should be taught how to clean their hands properly (with 
developmentally and age-appropriate material)77 and taught to avoid touching 
their face, eyes, nose and mouth as much as possible. This should be done in a 
non-judgmental and positive manner and should be reinforced regularly.

 � Respiratory etiquette: children and youth who have symptoms of a respiratory 
tract infection (not otherwise explained by underlying conditions, allergies) should 
stay home and should be reminded to sneeze or cough into a tissue followed by 
hand hygiene, or their elbow/sleeve if no tissue is available. In the event a mask is 
worn and becomes soiled, it should be changed. 

 � Students and staff should perform routine hand hygiene upon entering and be-
fore exiting the building, after using the washroom, before and after eating, and 
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before and after playtime with shared equipment/toys. 

 � Access to hand hygiene facilities (hand sanitizer dispensers and sinks/soap) is rec-
ommended. Hand sanitizer (60-90% USP grade alcohol, not technical grade alco-
hol) should be available and easily accessible in all classrooms. Safety precautions 
to avoid toxic exposure (e.g., ingestion) from hand sanitizers should be in place.

 � In settings of high community transmission, a regular schedule for hand hygiene, 
above and beyond what is usually recommended, is advised. Possible options in-
clude regularly-scheduled hand hygiene breaks based on a pre-specified sched-
ule. For practical reasons and to avoid excess traffic in the hallways, the preferred 
strategy for these extra hand hygiene breaks would be alcohol-based hand rub 
unless sinks are readily available in the classroom.

Table 4. Recommendations for Hand Hygiene in Schools

Achieving and Maintaining Adequate Air Quality through Ventilation and Filtration

SARS-CoV-2 is primarily transmitted by aerosols and respiratory droplets during close 
unprotected contact, and it is recognized that aerosols play a role in longer range 
transmission of SARS-CoV-2, especially in poorly ventilated indoor areas.78-80 As such, 
it is expected that environmental conditions, exposure time and the air exchange rate 
in a space influence the transmissibility of SARS-CoV-2 and likely other respiratory 
viruses.81,82 Therefore, adequately ventilated classroom environments are important 
measures to reduce the likelihood of transmission.80,83,84 

Similar to all other interventions within the hierarchy of control (Figure 1, 2), it is 
important to note that adequate ventilation alone will not eliminate the potential for 
SARS-CoV-2 transmission, especially related to close, unprotected contact. However, 
given the importance of indoor air quality for overall health and learning,85 achieving 
adequate ventilation in schools is an important investment to support improved 
health, academic performance and to assist in preventing the spread of several 
infectious diseases. 

Recommendations for achieving and maintaining adequate air quality through 
ventilation and filtration:

 � A systematic approach to identifying and prioritizing schools for ventilation up-
grades should be undertaken. As a starting point, schools that do not meet the 
appropriate minimum ventilation guidelines from The American Society of Heat-
ing, Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 62.1-2019, 
should be prioritized for upgrades.86 

 � Invest in school heating, ventilation, and air conditioning (HVAC) system infra-
structure and regular maintenance. This is of particular importance in schools 
where the system does not support good indoor air quality. HVAC systems can be 
optimized for a variety of objectives which may change in priority depending on 
the context, e.g., COVID-19 pandemic, extreme cold/heat events. 

 � During the pandemic, HVAC system function has been recommended to be opti-
mized for respiratory particle removal (e.g., use of the highest rated Minimum Ef-
ficiency Reporting Value (MERV) filter that can be accommodated by the system, 
regular inspection of filters assembly, routine replacement of filters).84,87 In con-
sultation with experts in physical plant design, air exchange rate and outdoor air 
intake can be increased. The limits of what is possible may be dictated by thermal 
comfort, humidity, and outdoor air quality.
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 � Consideration can be given to increasing ventilation/filtration above the minimum 
ASHRAE guidelines, where possible, where more respiratory aerosols are likely to 
be generated (e.g., music room, auditorium, cafeteria, gymnasium).

Figure 3. Engineering Control Flow Diagram for Enhancing Ventilation in Schools With Mechanical Ventilation 
(Yellow) and Natural Ventilation (Blue).
Adapted from Li et al. 2021.88 

Additional strategies can be used to improve air quality while awaiting HVAC system 
upgrades (see engineering control flow diagram) including:

 � The use of available outdoor learning environments when weather permits. It is 
acknowledged that some schools have limited usable space or limitations related 
to available spaces off property.67 

 � In naturally ventilated schools (i.e., no HVAC system), windows can be kept open, 
if safe, and according to weather conditions. Opening windows for short times at 
intermittent intervals can be of benefit.89 Box fans can be placed into windows to 
achieve supplemental ventilation; the fan should be oriented to exhaust outdoors.

 � The use of portable air cleaners with high efficiency particulate air (HEPA) filter 
units in classrooms may be considered in spaces/classrooms with limited ability to 
achieve adequate ventilation (i.e., unable to open windows, no/insufficient HVAC 
ventilation), taking into consideration the transmission risk (e.g., age, classroom 
activities, community epidemiology).90-92

 � Commercially available air cleaners with HEPA filter units can provide sup-
plemental filtration in an indoor space.89,93 Portable air cleaners can also 
be constructed by attaching a MERV13 (or other high efficiency) filter to a 
box fan. These devices can achieve similar ventilation/filtration efficiency 
as commercial units. 

 � The position of portable air cleaners in a classroom or other indoor school 
space should take into consideration the likelihood that aerosols/droplets 
are being captured by the intake and that the exhaust is not directed to 
occupants. Placement near the center of the room or near potential sourc-
es of SARS-CoV-2 droplets/aerosols (i.e., choir, playing of wind and brass 
instruments, lunch tables) is helpful.94,95

 � For commercially available units, manufacturer’s instructions on mainte-
nance should be followed.87
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 � Portable air cleaners should be sized for the space; larger spaces with high-
er occupancy may require multiple units. 

 � Operation of a fan in the air cleaner unit will generate noise (~40-70 deci-
bels). The noise rating of a device should be considered prior to use. 

 � Commercially available ionizing air cleaners and other unproven technolo-
gies should be avoided. Despite marketing claims, the efficacy of many of 
these devices is low and many can generate chemical byproducts.96 

 � Any supplemental ventilation/filtration strategy should be purchased and used in 
consultation with individuals with expertise.

Monitoring ventilation: 

 � It is important that HVAC and supplemental ventilation/filtration systems are reg-
ularly maintained and that measures are checked with the goal of optimization 
(e.g., air exchange rates, outdoor air intake, temperature, humidity). 

 � Carbon dioxide (CO2) levels can serve as a proxy measure for overall ventilation, 
but the CO2 level does not necessarily correlate with SARS-CoV-2 transmission 
risk. While CO2 monitoring has been suggested to be helpful when done properly, 
it requires expertise and communication and should not detract from ventilation 
upgrades.

Environmental Cleaning

SARS-CoV-2 has been detected on a variety or surfaces and survival depends on 
the surface material.97 It is possible that infection can be transmitted via fomites by 
touching contaminated surfaces and then touching mucous membranes (i.e. mouth, 
nose, eyes).52 The understanding of the role of fomites in SARS-CoV-2 transmission has 
evolved since the first wave, and they are no longer thought to be a primary mode 
of transmission.52,98 However, they may contribute highly to transmission of other 
respiratory and gastrointestinal pathogens.99 Therefore, environmental cleaning is an 
important permanent measure. 

Recommendations for environmental cleaning:

 � There should be a regular cleaning schedule (at least once a day), using Health 
Canada- approved disinfectants ensuring directions are followed (e.g., contact 
time is observed) with an emphasis on high-touch surfaces. Washrooms should 
be cleaned at least twice daily. There are many Health Canada approved non-qua-
ternary ammonium-based disinfectants approved for use against COVID-19.100

 � Efforts should be made to reduce the need to touch objects/doors (no-touch 
waste containers, prop doors open).

 � Recommendations and any policies to ensure there is “no sharing” of food, water 
bottles or cutlery should continue.

 � Regular cleaning of shared equipment (e.g., toys for imaginative play, manipula-
tives for math, lab materials, equipment for physical education) between students 
is operationally challenging and the risk associated with transmission is low. In-
stead, the focus should be on regular hand hygiene to reduce the risk of infection 
related to shared equipment.

 � Similarly, there is no need to quarantine paper products (e.g., books, schoolwork, 
tests) as they are unlikely to be a significant source of transmission and these 
practices may contribute to reduced access to learning resources. Hand hygiene 
should be prioritized over quarantining.
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Masking

The use of non-medical masks (NMMs) and medical masks for source control is one 
of several public health measures that has been effective at reducing SARS-CoV-2 
transmission in the community.101,102 When worn correctly, NMMs and medical masks 
reduce respiratory droplets and aerosols generated by the wearer from entering the 
environment.103 Medical masks and well-fitting NMMs also provide protection for the 
wearer by preventing virus from coming into contact with the nose and mouth.104 While 
there are limited studies directly evaluating the effectiveness of NMM use in children, 
there are several ecological studies evaluating SARS-CoV-2 incidence in schools that 
have found that mask mandates have been associated with lower incidence of SARS-
CoV-2 infections.83,105-107 However, in the setting of low community transmission, the 
absence of masks in elementary school was associated with minimal transmission, 
despite regular class sizes.108  

Potential negative consequences related to masking include impact on communication, 
impaired facial recognition, or identification, altered interactions (i.e., decreased 
emotional signaling / visual connection) and physical side effects (e.g., discomfort, 
irritation).109-111 

Decisions around NMM use in schools should take into consideration the benefit from 
source control (which may vary by age) balanced with the negative consequences 
of NMM use. Other factors to consider include availability of other risk mitigation 
strategies (e.g., adequate ventilation, physical distancing), local epidemiology and 
community public health directives around masking in indoor spaces. As public health 
guidance changes with increasing vaccination and sustained decrease in infection 
rates, so should the masking guidance in schools. 

Recommendations for masking:

 � Masking is one of the temporary measures that can be more easily adjusted 
throughout the school year.

 � The use of NMMs in the school setting should be driven by local epidemiology 
with age-specific considerations.

 � When adequate vaccination rates are obtained such that infection rates and se-
vere disease remain low and stable, masking guidance in schools should follow 
community guidance for indoor settings.

 � Even when no longer mandated, mask use should remain permissive as some 
persons may choose to do so for a variety of reasons (e.g., underlying health 
concerns).

Table 5. Recommendations for Masking Indoors in Schools 
aOutdoor masking is permissive and not specifically recommended except when community transmission is high and 
physical distancing is not feasible (align with community guidance). bGiven our current and anticipated COVID-19 
vaccine coverage, high-risk scenarios imply the presence of a circulating variant of concern with vaccine escape 
causing significant severe disease. cSome jurisdictions may elect to be more permissive given previous experience in 
the lower elementary age group. 

Physical Distancing

Physical distancing can be a useful temporary measure because SARS-CoV-2 
transmission occurs most commonly with close, unprotected contact. However, social 
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interaction is central to child development and should be encouraged, especially 
in younger children. In low-risk scenarios, distancing should not be recommended 
or required. In moderate or high-risk scenarios, re-initiation of physical distancing 
recommendations should be considered, while taking into account the downsides 
of distancing according to age. Thus, for younger children in particular, cohorting 
(discussed in the Cohorting Section) and masking are strategies that should be 
prioritized over physical distancing to allow for close interactions.112 For older students, 
masking and distancing are preferred strategies to cohorting because of the latter’s 
adverse impact on schooling, social interactions, sports and extra-curricular activities 
(see sections on Cohorting and Activities). Modifications to physical distancing 
recommendations can be accomplished practically during the school year by the type 
of interactive work. However, significant limitations to group/interactive work should 
be reserved for the high-risk scenario as groups are an integral component of teaching 
and learning, and other effective temporary measures can be layered in to reduce the 
risk of spread in the classroom. 

The current physical distancing recommendation in Canada is 2 metres. The WHO 
and CDC have recommended a distance of at least 1 metre.22,113 A 1-metre separation 
does provide a degree of protection,102 particularly in the school setting when children 
are wearing masks during periods of high community prevalence.114 We emphasize 
that distancing is not an all-or-nothing proposition and increasing distancing will likely 
diminish SARS-CoV-2 transmission.

Recommendations for physical distancing:

 � Physical distancing is not required for any age group in low-risk scenarios.

 � In moderate- and high -risk scenarios, distancing should be considered depending 
on age as follows:

 � In kindergarten and elementary years, cohorting and masking should be 
emphasized over distancing, as outlined in the Cohorting and Masking sec-
tions, respectively. 

 � In middle school and high school, masking should be prioritized over 
cohorting (see section titled Masking) to optimize the learning model 
(e.g., allow students to participate in the regular class schedule, avoid 
condensed learning) and support independent development. Distancing 
can also be encouraged, while allowing for small group work with a con-
sistent group of students within classes (with mask use as outlined in the 
section titled Achieving Adequate Indoor Air Quality Through Ventilation 
and/or Filtration).

 � A 1-metre distance between students should be aimed for when distancing is 
required, provided students are masked.22,113,115 If space in the classroom does 
not allow for adequate distancing, attention should be paid to other mitiga-
tion measures such as ventilation and filtration rather than a return to adaptive 
models.

 � Changes in physical distancing can be accomplished practically during the school 
year by the type of interactive work. However, it will be important to plan for 
in-person spacing requirements should individual desk work be required. 
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Table 6. Recommendations for Physical Distancing
aGiven our current and anticipated vaccine coverage, high-risk scenarios imply the presence of a circulating variant 
of concern with vaccine escape. bWhile physically distancing within cohorts is not recommended, distancing between 
cohorts may be recommended when community transmission increases. cThe strategy used in middle school students 
should take into consideration the strategy used in the rest of the school to optimize processes. d1-metre distances 
between students are acceptable for classrooms provided students are masked.

Cohorting

School-based cohorting seeks to limit the number of student and staff who come into 
close contact with each other and reduce the number of exposures to SARS-CoV-2 
infection. It also allows for more timely case and contact follow-up. For kindergarten 
and elementary school, cohorting reflects the natural state of in-school instruction, 
and it is an important mitigation strategy in the moderate to high-risk scenarios in this 
age group. 

Cohorting in high schools through the use of adaptive learning models (e.g., quadmester 
or octomester schedules, blended learning with reduced in-person instruction, hybrid 
learning, reduced specialized academic instruction/single teacher instruction), during 
the 2020-2021 school year aimed to reduce contact rates among students. It also 
enabled public health units to identify specific cohorts with high-risk exposures 
needing to isolate at home. However, for many students, the adaptive learning models 
used to deliver education in cohorts were not optimal for learning, development, or 
social interactions.116,117117 Given the lead time required for scheduling /timetabling, 
it is unlikely that changes will be immediately possible. However, in the context of 
broad vaccine availability, efforts should be made to return to normal scheduling at 
the earliest opportunity. 

Recommendations for cohorting:

 � In the low-risk scenario, cohorting is not recommended for any age group. 

 � In kindergarten and elementary school (+/- middle school) and for children and 
youth with medical complexities:

 � The classroom is a natural cohort. In all scenarios, classroom cohorts should 
be reinforced at the start of the school year so that students stay mostly 
with the same class group indoors and there is less mixing between classes 
and years (with allowances for cohort mixing to support specialized edu-
cation programs, rehabilitation and therapeutic services, transportation). 

 � These cohorts should be as small as possible; therefore, the smallest class 
sizes possible should be implemented at the start of the school year to 
optimize learning and facilitate smaller cohorts should community trans-
mission increase.

 � Classroom cohort mixing should be permitted outdoors (e.g., recess). 

 � In high school (+/- middle school):

 � Masking and physical distancing are preferred strategies over cohorting in 
moderate to high-risk scenarios, alongside vaccine campaigns in under-im-
munized communities.
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 � A certain degree of cohorting may be required at the start of the school 
year to minimize the number of contacts associated with a case and to 
allow for timely case and contact management. However, efforts should be 
made to return to normal scheduling at the earliest opportunity. 

 
Table 7. Recommendations for Cohorting of School Students 
aGiven our current and anticipated vaccine coverage, high-risk scenarios imply the presence of a circulating variant 
of concern with vaccine escape. bMixing of cohorts should be permitted to allow for access of specialized education 
programs, rehabilitation and therapeutic services, transportation. cThe strategy used in Middle school students should 
take into consideration the strategy used in the rest of the school to optimize processes.

In-Person School Gatherings, Activities, and Lunch Hour

Schools provide an environment in which children and youth can participate in physical 
activities and enriching extra-curricular activities.1 Restrictions were put into place 
during the 2020-2021 academic year on in-person gatherings, with limited school 
assemblies, music/theatre instruction, physical education, and extra-curricular clubs 
and sports, as a health and safety measure.118 These losses have had a substantial 
impact on children and youth’s physical and mental health and overall wellbeing.119 

Other jurisdictions were able to conduct in-person gatherings, music education, 
clubs and sports during the 2020-2021 academic year, with school-based measures 
responsive to community burden.120,121 With high vaccine uptake in the community 
and reduced community transmission, there should be a return to offering these 
enriching activities to Ontario students during the 2021-2022 academic year, with 
appropriate mitigation measures as required, and cancellation considered only in 
high-risk scenarios. The health and safety measures implemented for school-based 
programs should be consistent with those for similar community-based programs. A 
mechanism should also be in place to link between the activity and classroom cohorts 
for prompt identification of SARS-CoV-2 cases and contact tracing.

Music Education (Singing and Instruments)

Recommendations on the delivery of music programs within schools has been 
developed for Ontario schools that precede a gradual return to regular operations.122 
As noted, qualified music teachers are uniquely situated to offer creative solutions, 
and rely on close administrative collaboration to deliver quality music education to 
all students. For choir and orchestra in the moderate-risk scenario, instruction can be 
taken outdoors in smaller, well-spaced groups (weather permitting) or remain indoors 
with distancing, masking, low-volume singing, and materials for safe wind instrument 
playing; this could be complemented by music theory, theatre history, or vocal anatomy 
lessons.123 Students should be offered personal wind instruments, or instructed on 
proper sanitization of mouthpiece and instrument between uses. Where there are 

http://www.covid19-sciencetable.ca/science-briefs


Science Briefs | www.covid19-sciencetable.ca/science-briefs July 19, 2021 | 25

Ontario COVID-19 Science Advisory Table School Operation for the 2021-2022 Academic Year in the Context of the COVID-19 Pandemic

HEX #002A5C

HEX #FF6400

HEX #FEBE10

HEX #614B79

HEX #3A52A4

HEX #C5CDE6

HEX #FFCAA9

HEX #FFF2CC

HEX #D9D0E2

HEX #D6E3F6

Dont forget:
Register DOI & check it’s working - Format tables -  Edit header & footer in master - Add hyperlinks - Sidebar - Format reference list & 

superscripts Fonts are correct - High resolution images - No text is missing - Send out email to Science Table, Working Goups & Authors

smaller practice rooms that may be difficult to properly ventilate, masks should be 
worn if possible or the room restricted to individual use. Temporary measures in 
arts and theatre classes include rehearsing monologues, remote performances, 
and performances with small casts that do not require close interaction or outdoor 
rehearsals and performances.

Sports and Physical Education

Recommendations on physical education planning in Ontario schools include raising 
awareness among students of infection-related risks associated with the activity, 
administrative support to develop policies and procedures, and communication with 
the school community as temporary public health measures are introduced or lifted.124

Lunchtime

In high-risk scenarios with standard class sizes, additional measures may reduce 
transmission risks during lunch hours, when students are in close proximity for 
prolonged periods of time without masks. For example, lunch and snack times 
can occur outdoors, when weather permits, with hand hygiene amenities readily 
accessible at designated locations. When indoors, measures to enable distancing of 
students during lunch hour include: use of additional indoor spaces such as gyms or 
other school spaces, shorter lunch times, or staggered lunch breaks. Closing cafeterias 
has not been shown to significantly reduce SARS-CoV-2 transmission, possibly due to 
the presence of other mitigation measures.67

General Considerations

Large, well-ventilated spaces should be prioritized for activities where aerosols are 
likely to be generated outside of the school cohort (e.g., music room for choir and 
band practice, auditorium for woodwind and brass orchestra and dramatic arts, 
gymnasium for periods of strenuous physical activity). Plexiglass barriers are generally 
not recommended, as they have not been shown to reduce SARS-CoV-2 transmission 
and may in fact alter the airflow, leading to turbulence and recirculation in the 
room.61,117 Similarly, closing cafeterias, playgrounds and libraries, and wiping down 
and quarantining books, have not been shown to reduce SARS-CoV-2 transmission, 
possibly because of the presence of other mitigation measures and the limited role of 
fomite transmission.67

In high community risk scenarios, the use of rapid antigen screen testing may be 
considered in order to maintain function of extra-curricular clubs and athletics, 
particularly those associated with significant aerosol dispersion indoors, such as 
choir, wind instruments, football and wrestling (“Test-To-Play” strategy, see Testing 
section).73 Of note, rapid antigen screen testing is most effective alongside other 
mitigation measures, including distancing, masking, efforts to improve air quality, and 
outdoor activities and play.125

The following table summarizes recommendations for in-person curricular and extra-
curricular programs offered through school settings. Local SARS-CoV-2 patterns and 
public health decisions during school-related outbreak investigations may influence 
the risk determination and implementation of temporary measures and/or restrictions. 
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Table 8. Recommendations for In-Person School Gatherings, Lunch hour and Activities
aMeasures reflect in-class instruction with natural cohorts unless otherwise specified; extra-curricular activities should 
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align with specific regional public health guidance. bPublic health units may consider limiting these activities for the 
outdoors and/or with distancing in the context of local SARS-CoV-2 activity and vaccine coverage rates in schools. 
cFurther guidance, including the use of materials for safe wind instrument playing, can be found at https://www.omea.
on.ca/2021/06/safe-singing-and-playing-in-ontario-schools-document-available-now/ dTest-to-play was a strategy 
implemented in Utah that required testing every 14 days for participants in high school extracurricular activities.73 It 
is described in the Utah COVID-19 School Manual126 eDistancing may not be required in middle and high school if the 
vaccination rate is high. 

Transportation to School

School transportation-related guidance from Canada and the US recognizes that 
communal transportation, such as busing, can increase the risk of SARS-CoV-2 
transmission among susceptible children, youth, and adults due to many factors that 
include variable age ranges and compliance with masking and distancing, prolonged 
close contact while waiting in line and on the bus, and lack of supervision in some 
cases.127,128 During periods of low community transmission risk, bus transport should 
follow local public health guidance as for public transportation. Notably, when 
students were masked on school buses in North Carolina, the number of children per 
bus seat (1, 2, or 3) did not affect secondary transmission rates.107

Recommendations for transportation to school:

 � In moderate- and high-risk scenarios, temporary health and safety measures should 
be considered on public transportation, regardless of mask policies at school.

 � Measures include active symptom screening by parents or caregivers prior to en-
tering the bus, reducing the number of children on the bus at one time, and mask-
ing, particularly when the first two measures are not feasible.

 � Windows should be open, weather permitting, to improve air circulation.

Interpretation
We have defined three broad scenarios of COVID-19 disease burden: (1) low-risk, 
where severe disease requiring hospitalization is limited and sporadic; (2) moderate-
risk, where there is early evidence of an upward trajectory in severe disease requiring 
hospitalization and (3) high-risk, where there are high rates and continued upward 
trajectory of severe disease requiring hospitalization. SARS-CoV-2 transmission is 
an important secondary factor that can be considered in defining community risk, 
particularly early in the school year. 

In the low-risk scenarios, recommendations on temporary measures in the school 
environment include a strategy for contact tracing and low-barrier testing as an 
early warning system for emerging variants and increased transmission, a permissive 
approach to masking, and no requirement for distancing or cohorting. 

In the moderate-to-high community risk scenarios, an increase in temporary measures 
would be warranted in schools with emphasis on cohorting and age-dependent 
masking in kindergarten and elementary school students (without the need for 
physical distancing) and on masking with or without physical distancing (without the 
need for cohorting) in middle and high school students. It is recognized that individual 
jurisdictions in a low-risk scenario in September 2021 may choose more relaxed or 
more strict temporary measures depending on their local circumstances.
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