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School reopening decisions should reflect evidence-based estimates of the risks
associated with reopening schools and the risks associated with keeping schools closed.
Experiences from countries around the world where schools have reopened suggest that
with adequate mitigation strategies, schools pose low risks for disease transmission
among students, staff, and communities. Available evidence suggests that young
children are less likely to contract COVID-19, less likely to become seriously ill or die and
less likely to transmit the disease to others. Transmission within schools has been low,
particularly for preprimary and primary schools, and staff in schools are more likely to
get the virus from other staff, not from students. Given the safe reopening experiences
in countries prior to vaccine development, often in the midst of high community
transmission, education systems do not need to wait for widespread vaccination of
school staff or other adults in the community before reopening, although prioritizing
school staff for vaccination may allay fears of returning to schools for in-person
instruction. Keeping schools closed eliminates the risk of disease transmission at school,
but it also imperils children’s learning, psychosocial health, and overall development.
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As the COVID-19 pandemic spread within and across countries at the start of 2020, we knew very little about
the virus: how it spread, who would be most affected, and how to treat it. To protect children and slow disease
transmission, most governments reacted by closing schools. The COVID-19 pandemic led to a global shut down
of schools in more than 188 countries, leaving 1.6 billion children—75 percent of enrolled students—out of school.
One year later, we know much more about both the virus and the disease and how to mitigate transmission (see
Minimizing Disease Transmission in Schools), and health authorities like the WHO recommend school closures
only as a “last resort.” According to the COVID-19 Global Education Recovery Tracker, as of July 2021, 80 percent of
schools worldwide are in regular session. Out of those, 54 percent are back to in-person instruction, 34 percent are
relying on mixed or hybrid instruction while 10 percent continue remote instruction and 2 percent offer no instruction
at all (Johns Hopkins University, UNICEF and World Bank, 2021).
Schools have remained closed where governments, communities, teachers, or parents fear that reopening schools
poses too great a risk for disease transmission. In each context, it is important to quantify the risks associated with
reopening schools, as well as the risks of keeping schools closed, so that reopening decisions can be based on
risk assessments informed by evidence. In particular, we need evidence for both students and school staff on their
susceptibility of getting COVID-19 and the ease of transmitting the disease to others, and whether reopening schools
contributes to the spread of COVID-19 within communities. Finally, we need to quantify the losses associated with
school closures. A year and a half into the pandemic, such evidence is increasingly available, suggesting that the costs
of school closures far exceed the risks associated with opening schools with adequate mitigation strategies in place.

The Risk for Children
Data from population surveillance studies and contact tracing studies suggest
that in comparison to adults and adolescents, young children, particularly
those under the age of ten, are considerably less susceptible to contracting
COVID-19 and much less likely to transmit the disease. Multiple studies
conducted during the pandemic suggest that the incidence rate among
children and adolescents is lower than among adults (Goldstein, Lipsitch
and Cevic 2021; Zhu et al. 2021; Viner et al 2021). In representative samples
collected early in the pandemic (first quarter of 2020), children under age ten
tested positive in 0.0, 0.0 to 3.5, and 0.0 percent of the time in Italy, Spain,
and Iceland1, respectively, in contrast to children older than ten, who tested
positive 1.2, 4.0 to 4.2, and 0.8 percent of the time in these countries. Children
under ten represented less than one percent of diagnosed cases in South
Korea in the early part of the pandemic. Data from National COVID-19 School
Response Dashboard in the United States also suggest very small infection
rates. In May 2021, when around 62 percent of the 12.2 million students covered in the database were attending inperson instruction, the student infection rate was 0.11 percent, which includes infections acquired both by students
attending school remotely and those attending in person.
Among children who do get COVID-19, severe illness and death are rare and most commonly occur among children
with other underlying illnesses. While several underlying conditions have been associated with child hospitalization
from COVID-19, a study from the United States show that children with type 1 diabetes, obesity and cardiac
conditions were most at risk (Schuster and de St Maurice 2021). In addition, trauma, anxiety, and depressive disorders
were also associated with hospitalization for COVID-19. Children with complex chronic diseases were nearly eight
times more likely to be hospitalized and three times more likely to have severe disease than children with no chronic
diseases. According to the American Academy of Pediatrics and Children’s Hospital Association, child cases in the
United States have resulted in hospitalization at a rate of between 20-190 per 10,000 cases, depending on state. Only
1. In the case of Iceland, among children under ten years old who were either symptomatic themselves or in contact with an infected person, 6.7 percent tested positive for
COVID-19.
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between 0 and 3 child cases in 10,000 have resulted in death (Cull and Harris 2021). In a contact tracing study in two
states in India (Laxminarayan et al. 2020), 5 in 10,000 confirmed cases resulted in death among children aged five
to seventeen years. In comparison, death occurred at a rate of 130 in 10,000 cases among 40- to 49-year-olds and
1,660 in 10,000 cases among people over the age of 85. A preliminary study from England, utilizing data from March
2020 to February 2021, confirms that the risk of children dying from COVID-19 is extremely low. In the study, which
is the largest conducted to date, the researchers found that only 25 children died from COVID-19, among 469,982
children and young people who tested positive for COVID-19 in England during the first year of the pandemic (Smith
et al. 2021). Put differently, 99.995 percent of children who tested positive for the virus survived. The data indicate an
overall mortality rate of two children in a million. In line with previous findings, most of the deaths were older children
with underlying illnesses and conditions.
Although children are efficient spreaders of other respiratory illnesses like influenza or the common cold, a summary
of large-scale epidemiological surveys and smaller analyses of household clusters indicates that they appear to
transmit COVID-19 less effectively than adults. Evidence from reopened schools is consistent. According to the Public
Health Agency of Sweden (2020), the incidence of COVID-19 among children under the age of nineteen in Sweden was
similar to the incidence among the corresponding cohorts in Finland, even though Sweden had a disease incidence
in the population that was five times higher than Finland’s and had kept schools open while Finland had kept them
closed. An analysis of infection clusters and outbreaks in the United Kingdom found that incidence rates were lowest
among primary school students and that the most common direction of transmission was staff to staff (Ismail et
al. 2021). Similarly, a study in Germany (Schoeps et al. 2021) found that when infections were surging within the
community, and when children over age ten were physically distanced in school more than 1.5 meters and children
under ten had no minimal distance to maintain, an infected student led to an average of 0.04 secondary cases in
teachers, while an infected teacher led to an average of 0.56 secondary cases.
On July 5th, 2021, the WHO reported that the Delta variant of the virus had been identified in 96 countries. The
rapidly spreading Delta variant has increased transmissibility compared to the original Alpha variant and has been
accompanied by a surge in positive cases among children. Data from the United States indicate that since the
pandemic began, children represented 14.4 percent of total cumulated cases. For the week ending August 12, 2021,
children represented 18.0 percent of reported weekly COVID-19 cases (Cull and Harris 2021). However, most children
infected with COVID-19 still experience mild symptoms, and there is little evidence to conclude that Delta causes
more severe disease in children than previous variants. According to the European Centre for Disease Prevention
and Control, the surge is most likely due to an increase in confirmed mild cases among children. It is to be expected
that child cases will make up a growing share of cases in the coming months in regions where many adults are fully
vaccinated and subsequently benefit from increased protection from COVID-19 infection (European Centre for Disease
Prevention and Control 2021).
Another concern is the prevalence of the post COVID-19 condition sometimes referred to as “long covid” in children.
Studies report children diagnosed with COVID-19 experiencing symptoms such as headache, fatigue and heart
palpitations, weeks after their diagnosis (Radtke et al 2021; Molteni et al 2021). Further research is needed to better
understand the risks associated with long covid in children.

The Risk for Teachers
and Other School Staff
Since the likelihood of contracting COVID-19 and suffering from a severe form
of the disease increases with age, teachers and other school staff (such as
administrative staff, janitors, food service workers, and school bus drivers)
face higher virus-related risks than children at school (and in the community).
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Evidence from reopened schools, however, does not suggest that schools are high-risk environments for school
staff. According to the National COVID-19 School Response Dashboard in the United States, the staff infection rate in
May 2021 was 0.09 percent. The European Centre for Disease Prevention and Control has concluded that for adults
the risk of acquiring COVID-19 within a school setting is no greater than the risk of getting it in the community or
household. According to data from the Office of National Statistics of the United Kingdom, the risk to female teachers
in schools is equivalent to what retail and customer service workers experience at work, which is well below the risks
faced by healthcare workers. Increased risk compared to working from home can be mitigated through infection
control strategies. (See also guidance on Minimizing Disease Transmission in Schools).
Given the low infection rates among children and their observed limited capacity to transmit the disease, the largest
risk to staff in schools appears to come from other staff in the school. In a contact tracing study in Australia, the
staff-to-staff transmission rate was 4.4 percent, compared to the child-to-staff transmission rate of 1 percent. This
finding means that the contacts of an infected staff member who were school staff tested positive for COVID-19
4.4 percent of the time, and the contacts of an infected child who were staff tested positive 1 percent of the time
(Macartney et al. 2020). In some sense, this fact, combined with the documented efficacy of infection control
strategies, should be comforting because it should be relatively easier for adults than for children to comply with
mitigation strategies.
If, however, education systems or schools do not adopt the most basic mitigation measures (like masking, physical
distancing, and ventilation), and health systems do not provide adequate treatment when an individual does get sick,
older staff and those with underlying health conditions will face considerable risk when returning to school.

The Risk to Communities
Determining whether schools contribute to transmission in the community
is challenging to assess by infection rates, given that testing rates might
increase once students and teachers return to school, and the presence
of an infected individual in a school prompts contact tracing. In brief, it
is difficult to assess whether school reopening reflects actual changes
in transmission or changes in the frequency of testing. A recent quasiexperimental study (Harris, Ziedan, and Hassig 2021) in the United
States avoid this problem by focusing on hospitalizations related to
COVID-19. In counties where there were fewer than 36 to 44 new COVID-19
hospitalizations per 100,000 population per week before reopening, school
reopenings did not increase COVID-19 hospitalizations, even up to six
weeks afterwards. In counties with higher hospitalization rates prior to
school reopenings, study results were inconclusive on whether reopenings
generated an increase in COVID-related hospitalizations (Harris, Ziedan, and Hassig 2021). Another study exploited
differences in start and end dates for summer and fall holidays across Germany and found that neither summer nor
fall closures had any meaningful containing effect on the transmission of the virus among children or any significant
spill-over effect on adults (Bismark-Osten, Borusyak and Schönberg 2020). Similarly, other studies support the
argument that transmission in schools usually follows trends in community transmission, rather than preceding or
increasing them (Leidman et al. 2021).
The implications of these findings are that while schools have not been associated with significant increases
in community transmission, mitigation strategies to minimize transmission in schools are important to keep
communities safe (See also guidance on Minimizing Disease Transmission in Schools).
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School Reopenings
and Rates of Vaccination
Most of the infection and transmission rates cited above come from periods
when there was limited to no distribution of vaccines among the population
or within the education workforce. Given that schools that have reopened
around the world have been able to effectively curtail transmission within
schools with simple and relatively cheap infection control strategies
like masking, ventilation, and physical distancing, and considering that
widespread vaccination coverage in most countries is not expected for
many months, keeping schools closed until all staff can be vaccinated
results in very little benefit in terms of reduced risk of transmission but
potentially generates substantial costs for children.
On the other hand, anxiety among staff could interfere with their return to work and their effectiveness in the
classroom. While the available evidence shows that COVID-19 transmission in schools can be managed even when
adults are unvaccinated, vaccinating teachers will help protect them from community transmission. It can also
reduce the risk of COVID-19-related absenteeism, resulting from teachers self-isolating if experiencing symptoms, and
burnout among remaining teachers taking care of additional students. Governments may consider placing teachers
and other school staff on a priority list for vaccination. As of July 2021, 53 percent of countries are prioritizing
vaccinating teachers, according to the Global Education Recovery Tracker. The average reflects large disparities
across regions: in Sub-Saharan Africa, only 35 percent of countries consider teachers a priority group, compared to 50
percent in Latin America and the Caribbean and all countries in North America (Johns Hopkins University, UNICEF and
World Bank, 2021). The disparities are a function of both priorities and vaccine access; countries with vaccine scarcity
may be limiting prioritization of vaccines to health workers. To promote education recovery, teachers should be
prioritized for vaccination where possible, while recognizing that there are ways to reopen safely without vaccination
through adequate safety measures.

The Risks to Children Associated
with School Closures
When schools are closed, children learn less; some are not learning at
all. Many education systems were unable to offer remote instruction that
covered the equivalent to what children would have learned in school and
that all students could access (UNESCO, UNICEF, and World Bank 2020).
In fact, at least 463 million school children were unable to access remote
learning during school closures in 2020 (UNICEF 2020). By March 2021,
children across the world had lost an average of 74 days of school due to
school closures and a lack of access to remote learning, which represents
more than a third of a standard school year (Save the Children 2021). As
demonstrated by UNESCO’s monitoring of school closures, lengthy closures
have been a feature in much of Latin America and the Caribbean, Middle
East and North Africa, as well as much of South Asia and parts of East
Asia Pacific. As of late July 2020, many countries in East Asia Pacific were
reaching 200 days of school closures. In Uganda, some schools were closed
for approximately 300 days.
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Even in countries able to quickly organize real-time online instruction, learning loss seems to be substantial. In
Belgium, for example, where schools were closed or partially closed for one third of the school year in 2020, evidence
from standardized tests implemented before and after the start of the pandemic suggests losses of 0.17 standard
deviations for math and 0.19 standard deviations for language (Maldonado and de Witte 2021). Data from an 8-week
school shutdown in the Netherlands show a learning loss of 0.08 standard deviations, which is equivalent to a fifth of
a school year (Engzell, Frey and Verhagen 2020). Losses were 60 percent larger among students from less-educated
homes, fueling concerns of the unequal impact of the pandemic, even in countries with high levels of equality and
near universal broadband access. Similarly, an 8-week school shutdown in Switzerland showed that primary school
students learned more than twice as fast when attending school in person compared to remote learning during
school closures (Tomasik, Helbling and Moser 2021). Secondary school students fared better, and their learning pace
was not significantly impacted by school closures.
A study from Sao Paulo in Brazil, where data was collected at the beginning and the end of 2020, shows that
students learned 27.5 percent of what they would have learned if face-to-face classes had continued (Lichand et
al. 2021). A sample of motivated children who maintained use of an online learning platform before and during
the pandemic lost an equivalent of three and a half months of learning in math in Kenya (Whizz Education 2021).
Evidence from past emergencies like the 2005 earthquake in Pakistan suggests that even if school enrollment
recovers, the impacts of school closures and an aggregate shock on learning may last much longer (Andrabi, Daniels,
and Das 2020).
In addition to instruction, schools promote children’s well-being. In many countries, they provide children with
nutritious meals and psychosocial support. Studies of children during the pandemic have documented high rates
of anxiety and depression (Bignardi et al. 2020; Haripersad et al. 2020; Lee 2020; Luijten et al. 2020; Xie et al. 2020).
A recent meta-analysis of 29 studies including over 80,000 youth shows that depression and anxiety have doubled
globally, compared to pre-pandemic estimates (Racine et al 2021). Uncertainty about the pandemic, the loss of
interactions with peers, disruptions to routines, and the stress associated with parents’ employment at home or job
loss may all contribute to these decreases in children’s mental health. Increases in myopia (nearsightedness) have
also been observed in some contexts (Wang, Li, and Musch, 2021). The increased stress, anxiety and depression
parents and pregnant individuals have experienced during the pandemic, along with missed or reduced education,
stimulation and play may have impacted child neurodevelopment. Emerging evidence from an ongoing longitudinal
study in the United States show that compared to children born before the pandemic, children born during the
pandemic have significantly reduced verbal, motor, and overall cognitive performance (Deoni et al. 2021).

Useful Resources
Research and Guidance
on COVID-19

• Coronavirus Disease (COVID-19): Schools (WHO Q&A)

Transmission in Schools

• What we know about COVID-19 transmission in schools (in French)

• COVID-19 School and Community Resource Library (Massachusetts General
Hospital)

• COVID-19 in Children and the Role of School Settings in COVID-19
Transmission
• Operational Strategy for K-12 Schools through Phased Mitigation
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