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Key Message 
Early suggestions that children are considerably less important for SARS-CoV-2 
transmission than adults are not confirmed by recent research. Children could play a 
relevant role, and public health interventions could be as relevant and impactful to 
mitigate transmission in children as in adults.  

Summary 

Background 

Children are underrepresented in COVID-19 case statistics and are less likely to 
become seriously ill or die. 

Early studies suggested that the evidence to support school closure to contain the 
COVID-19 pandemic was weak and that SARS-CoV-2 transmission was low in 
Australian schools during the early stages of the pandemic. 

This caused some to prematurely conclude that children are considerably less 
important drivers of SARS-CoV-2 transmission than adults. 

However, recent reports suggested high viral loads in nasopharyngeal swabs of 
symptomatic young children, and high transmission among children and adolescents 
attending an overnight youth camp. 

Questions 

What is the role of children in SARS-CoV-2 transmission? 

Findings 

Contact tracing studies reported that children younger than 10 years of age are less 
likely to test positive for SARS-CoV-2. These studies can underestimate the infection 
rate in children if infected children are more likely to be asymptomatic than infected 
adults. In a retrospective analysis of outbreak investigations in Ontario, young 
children were three times more likely to be asymptomatic after SARS-CoV-2 
infection than older individuals. 

Seroprevalence studies found young children less likely to have antibodies against 
SARS-CoV-2. These studies were conducted when schools had been closed, 
therefore children were likely to have fewer social contacts than during regular 
school schedules. 

A biological explanation for the potential lower susceptibility of younger children to 
SARS-CoV-2 infection could be a lower density of ACE2, the receptor used by SARS-
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CoV-2 to infect cells, in the nasal mucosa. However, if children have more social 
contacts or react differently to public health interventions than adults, this could 
offset the potential biological advantage offered by lower ACE2 density. 

A retrospective cohort study of an outbreak in attendees of an overnight youth 
camp found younger children were at least as likely as older attendees to be 
infected with SARS-CoV-2. This suggests that young children can have attack rates 
similar to those of older children, adolescents and adults under conditions that are 
conducive to outbreaks, such as high local transmission and overnight stays in 
dormitories. 

SARS-CoV-2 RNA levels in swabs from children and adolescents with COVID-19 are 
similar to those in adults with COVID-19, and infectious SARS-CoV-2 was detected in 
children of all ages. 

Ecological studies found that school closures were associated with a containment of 
the COVID-19 pandemic, but it was not possible to disentangle the independent 
impact of school closures from the impact of other public health interventions.  

Case studies of school openings in different countries suggest that school openings 
can be safe provided that local transmission is low and appropriate measures are in 
place to prevent or contain potential outbreaks in schools. 

Interpretation 

Early suggestions that children are considerably less important drivers of SARS-CoV-
2 transmission than adults are not confirmed by more recent research. 

Children could play a relevant role in SARS-CoV-2 transmission and school closures 
may have been important contributors to the containment of the COVID-19 
pandemic. 

Public health interventions could be as relevant and impactful to control 
transmission in children as in adults. It appears therefore important to include 
children as part of any surveillance, testing and control strategy, while bearing in 
mind that children are more likely than adults to remain asymptomatic after SARS-
CoV-2 infection. 

Summary Box 
*Age cut-off of 10 years is approximate, as cut-offs vary between studies. 

Children younger than 10 years* of age as compared with adults  

Are they less likely to get infected with SARS-CoV-2?  Uncertain 

Once infected, are they less likely to shed the virus?  Uncertain 

Are they less likely to infect others?    Uncertain 

Are they less likely to become symptomatic?   Yes 

Are they less likely to become severely ill?   Yes 

Children 10 years* of age or older as compared with adults 

Are they less likely to get infected with SARS-CoV-2?  No 

Once infected, are they less likely to shed the virus?  No 

Are they less likely to infect others?    No 

Are they less likely to become symptomatic?   Yes 

Are they less likely to become severely ill?   Yes 
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Background 
In respiratory infectious diseases other than COVID-19, children and adolescents 
have been considered key drivers of transmission. In an analysis of surveillance data 
and school holiday schedules in France between 1985 and 2006, Cauchemez et al. 
estimated that seasonal school holidays prevented 16-18% of seasonal influenza 
cases.1 Wu et al. estimated that influenza transmission was reduced by 25% during 
the 2009 influenza pandemic in Hong Kong when secondary schools closed.2 

Children are underrepresented in COVID-19 case statistics3 and are less likely to 
become seriously ill or die.4–6 In a retrospective cohort study of 13,323 COVID-19 
cases reported in Italy between February 20 and March 15, 2020, Livingston and 
Bucher reported that children aged 0 to 18 years accounted for 1.2% of cases and 
that no deaths were recorded.3 

In another retrospective cohort study of 171 children with SARS-CoV-2 infection 
admitted to Wuhan Children’s Hospital in China between January 28 and February 
26, 2020, Lu et al. found that most children had mild disease or were asymptomatic. 
Three children required intensive care and invasive mechanical ventilation, and one 
child died; all had pre-existing medical conditions.4  

Of 36,950 cases reported in Ontario between January 15 to July 13, 2020, only 979 
cases were reported in children aged 0 to 14 years (2.6%). Out of 4,525 hospital 
admissions for COVID-19 in Ontario during the same period, only 15 occurred in 
children of this age group (0.3%), with only 2 ICU admissions, and no deaths.7 

A rapid review by Viner et al.8 published on April 6, 2020 concluded that “the 
evidence to support national closure of schools to combat COVID-19 is very weak 
and data from influenza outbreaks suggest that school closures could have relatively 
small effects on a virus with COVID-19’s high transmissibility and apparent low 
clinical effect on school children.” The article was highly influential. By August 15, it 
was picked up by 223 news outlets, tweeted by 4,278 users, and cited by 246 
articles according to Google Scholar. It has been interpreted as evidence of a lack of 
effectiveness of school closures, when in fact evidence was lacking at the time. 

A non-peer-reviewed report from New South Wales, Australia, which was made 
publicly available on April 26, 2020, indicated that only two COVID-19 cases were 
found between March 5 and April 3, 2020 among 863 close contacts of 18 COVID-19 
cases in 15 primary and secondary schools.9 The study was conducted when the 
incidence in New South Wales fluctuated at relatively low levels, from 5 daily cases 
per 10 million on March 5, to a peak of 267 daily cases per 10 million on March 27, 
and back to 133 daily cases per 10 million on April 3. From March 22 onwards, 
children were encouraged to stay home for distance learning even though schools 
remained open, for when home schooling was not an option. Only about two thirds 
of close contacts received PCR or serological testing, and asymptomatic contacts 
were considerably less likely to be tested than symptomatic contacts.9,10 This caused 
some to prematurely conclude that children are considerably less important drivers 
of SARS-CoV-2 transmission than adults.11 

However, recent reports have suggested high viral loads in nasopharyngeal swabs of 
symptomatic young children,12 and a high degree of transmission among children 
and adolescents attending an overnight youth camp.13 

Questions 

What is the role of children in SARS-CoV-2 transmission? 
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Findings 

Contact Tracing Studies 

Zhang et al. conducted a retrospective cohort study of PCR testing of all contacts of 
known COVID-19 cases in Hunan, China, from January 16 to March 1, 2020, and 
found that the 756 contacts aged 0 to 14 years were less likely to test positive for 
SARS-CoV-2, compared to the 5733 contacts aged 15 to 64 years (odds ratio 0.34, 
95% confidence interval 0.24 to 0.49).14 

In a retrospective cohort study of 10,592 household contacts of 5,706 cases infected 
with SARS-CoV-2, who underwent PCR testing as part of the South Korean COVID-19 
contact tracing program, Park et al. found the 57 household contacts of children 
under 10 years of age approximately half as likely to test positive than contacts of 
adults, but the number of contacts for this youngest age group was small.15 
Conversely, the 231 household contacts of children and young adults aged 10 to 19 
years tended to be more likely to test positive than household contacts of adults.15   

Both contact tracing studies14,15 could have underestimated the infection rate in 
children if infected children are more likely to be asymptomatic than infected adults, 
even if all household contacts were tested. For example, an asymptomatic child 
could unknowingly have infected the first symptomatic COVID-19 case of a family. 
By the time of contact tracing, the asymptomatic child who transmitted the virus 
could have a negative PCR test,16 and therefore go undetected. 

Young children appear indeed more likely to be asymptomatic after SARS-CoV-2 
infection than adults. In a non-peer-reviewed retrospective analysis of anonymized 
data from 4,384 individuals included in COVID-19 outbreak investigations in Ontario 
who tested positive for SARS-CoV-2,17 children under 10 years of age were three 
times more likely to be asymptomatic than older individuals (odds ratio 3.03, 95% 
confidence interval 1.39 to 6.59; Fisman DN, personal communication). 

Seroprevalence Studies 

In a population-based seroprevalence study conducted between April 6 and May 9, 
2020, in 2,766 participants in Geneva, Switzerland, Stringhini et al. found that only 
one out of 123 children aged 5 to 9 years had antibodies against SARS-CoV-2 (0.8%), 
whereas children and young adults aged 10 to 19 years were as likely as adults aged 
20 to 49 years to have antibodies. They estimated that children aged 5 to 9 years 
were only 30% as likely to have antibodies against SARS-CoV-2 than middle-aged 
adults (risk ratio 0.32, 95% confidence interval 0.11 to 0.63).18 

In a nationwide population-based seroprevalence study conducted between April 27 
and May 11, 2020, in 61,075 randomly selected participants in Spain, Pollán et al. 
found that 3.1% of 2,846 children aged 5 to 9 years (95% confidence interval 2.2 to 
4.2%) and 4.0% of 3,428 children aged 10 to 14 years (95% confidence interval 3.1 to 
5.0%) had antibodies against SARS-CoV-2, as compared with approximately 6% 
among adults aged 45 years or older.19  

Both seroprevalence studies18,19 were conducted during nationwide school closures 
when children were prevented from engaging in normal activities, which limited 
opportunities for SARS-CoV-2 transmission. 

Biological and Behavioural Factors 

A biological explanation for the potential lower susceptibility of younger children to 
SARS-CoV-2 infection could be a lower density of ACE2, the receptor used by SARS-
CoV-2 to infect cells, in the nasal mucosa. When analyzing samples from 305 
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participants, Bunyavanich et al. found a lower density of ACE2 in 45 children aged 
less than 10 years than in older participants.20 Yonker et al. recently confirmed these 
findings.21  

Children have a high number of social contacts relative to adults, and may react 
differently to public health interventions.22,23 In a study of contact patterns of 7,290 
children and adults from eight European countries, Mossong et al. found, for 
example, that children aged 10 to 14 years had the highest number of daily contacts 
among all age groups.23 A potential lower biological susceptibility of children and 
adolescents to SARS-CoV-2 infection could therefore be offset by behavioural 
factors.  

Children may have social and developmental challenges with some public health 
measures, such as physical distancing, masks, and cohorting.24 Public health 
measures will therefore need to be tailored to the age-specific social and 
developmental requirements of children, while also considering their potential 
challenges and harms. 

Viral RNA Levels 

In a cross-sectional single-centre study in 145 consecutive patients, with mild to 
moderate symptomatic COVID-19, Heald-Sargent et al. found that children younger 
than 5 years of age had higher SARS-CoV-2 RNA levels in their nasopharyngeal swabs 
than children aged 5 to 17 years and adults.12 A limitation of the study was that 
asymptomatic children infected with SARS-CoV-2 were not included. 

In a cross-sectional study available as a non-peer-reviewed preprint, Jones et al. 
analyzed SARS-CoV-2 RNA levels from nasopharyngeal swabs of 3,712 patients with 
confirmed SARS-CoV-2 infection, including 15 children below 10 years of age, and 33 
children and adolescents aged 10 to 19 years, and found similar SARS-CoV-2 levels 
across all age groups.25 Similar results were reported by Yonker et al., who found 
that nasopharyngeal SARS-CoV-2 RNA levels among 49 individuals aged 0 to 22 years 
were similar in younger and older individuals.21 

In a retrospective cohort study conducted between February 18 to March 31, 2020, 
in 91 consecutive children and adolescents with a median age of 11 years (range 0 
to 18 years) and a SARS-CoV-2 infection confirmed by PCR in South Korea, Han et al. 
detected viral RNA in 20 asymptomatic children for a mean duration of 14.1 days 
compared with a mean duration of 19.1 days in 71 symptomatic children.26 

Detection of viral RNA does not necessarily indicate the presence of infectious virus. 
However, L’Huillier et al. found infectious SARS-CoV-2 in children of all ages, and 
reported that higher RNA levels were associated with an increased probability of 
detection of infectious virus.27 It remains unknown whether symptomatic children 
have higher viral loads than asymptomatic children. 

Outbreak in an Overnight Youth Camp 

In a retrospective cohort study of an outbreak in 597 attendees of an overnight 
youth camp in the US state of Georgia between June 17 and 27, 2020, Szablewski et 
al. found younger children were indeed at least as likely as older attendees to be 
infected with SARS-CoV-2. In this study, 51 out of 100 children aged 6 to 10 years 
tested positive for SARS-CoV-2 (51%), compared with 180 out of 409 children and 
adolescents aged 11 to 17 years (44%), and 29 out of 88 adults aged 18 to 59 years 
(33%).13 At the time, the incidence in Georgia was at 1,009 new daily cases per 10 
million inhabitants, with an effective reproduction number of 1.18.28,29 The study 
suggests that young children can have attack rates similar to those of older children, 
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adolescents and adults under conditions that are conducive to outbreaks, such as 
high local transmission and overnight stays in dormitories. 

Ecological Studies on School Closures 

In a nationwide interrupted time series of all 50 US states between March 9 and 
May 7, 2020, Auger et al. found that statewide school closures were associated with 
a 62% relative reduction in the incidence of COVID-19 cases (95% confidence 
interval 49 to 71%) and a 58% relative reduction in deaths from COVID-19 (95% 
confidence interval 46 to 68%). These associations were largest in states with low 
case numbers at the time of school closure.30 

In a prospective cohort study of 144 countries, states or provinces between March 7 
and March 27, 2020, Jüni et al. found a 37% reduction in epidemic growth 
associated with school closures (95% confidence interval 22 to 48%).31 The other 
public health interventions studied were restrictions of mass gatherings and social 
distancing measures. In a multivariable analysis, there was a strong association of 
the reduction in epidemic growth with the number of implemented public health 
interventions (p for trend=0.001).31 

In a subsequent retrospective study in 149 countries or regions between January 1 
and May 30, 2020, Islam et al. found school closures, in combination with other 
types of public health interventions, to be associated with an average reduction in 
incidence of 13% (95% confidence interval 11 to 15%).32  

All three studies on school closures30–32 were observational, ecological studies. 
Causality can therefore not be established. In addition, it was not possible to 
disentangle the independent impact of school closures from the impact of other 
public health interventions in the studies. Finally, school closures are associated 
with important social and economic harms,8 which were not analysed in any of the 
studies.  

Case Studies on School Openings 

Table 1 presents the characteristics of countries and states used as case studies on 
school openings below, compared with the province of Ontario. 

Table 1. Characteristics of countries and states used as case studies on school openings below, compared with the 
province of Ontario 
aHighest urban density refers to the city with the highest urban density in the country, state or province. bThe GINI 
coefficient33 represents the income inequality or wealth inequality within a country or state; higher values indicate 
higher inequality. cGINI coefficients and confidence in national government for Saxony, Germany and Ontario, 
Canada are at country level. cThe confidence in national government34 represents the percentage of ‘yes’ answers to 
the question “In this country, do you have confidence in each of the following, or not? How about national 
government?”. 

The Netherlands, Denmark and Saxony, Germany appear similar to Ontario in terms 
of their urban density and GINI coefficient, whereas Israel is characterized by a 
considerably higher urban density and socioeconomic inequalities, as indicated by 
the GINI coefficient. Confidence in the national government in the Netherlands and 
Denmark appear to be similar to Ontario, whereas confidence in Israel and Saxony 
appear to be lower. 
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Netherlands 

On May 11, 2020, the Netherlands opened primary schools and childcare facilities,35 
when the incidence was 138 new daily cases per 10 million inhabitants, with a 
downward trend and an effective reproduction number of 0.76.28,29 

Children attended schools only 50% of the time, with class sizes reduced to 50%.36,37 
Strict hand hygiene was required. Children younger than 13 years did not have to 
maintain physical distancing or wear masks, but cohorting was recommended to 
limit contact between groups of children. Adults in schools were recommended to 
stay 1.5 metres apart from each other and from children.38 

On May 11, the country also lifted other restrictions outside of schools: outdoor 
group sports could resume for all ages, as long as physical distancing of 1.5 metres 
could be maintained for individuals aged 13 years and above; professions requiring 
close contact with clients, such as hairdressers and driving instructors were 
permitted to return to work; and libraries were reopened.36,39 Physical distancing of 
1.5 metres was required throughout, and contact tracing was done at the municipal 
level.38 

On June 1, cinemas, restaurants, bars, and cafes were permitted to open, with a 
maximum capacity of 30 people, provided that physical distancing of 1.5 metres 
could be maintained. From June 1 onwards, everyone aged 13 years or older 
travelling on public transport was also required to wear a face mask.36,39 

Secondary schools reopened on June 2,40 when the incidence was 116 new daily 
cases per 10 million inhabitants, with an effective reproduction number of 1.65.28,29 
Children 13 to 18 years of age were not required to physically distance from each 
other, but students in higher education and adults in schools were required to stay 
1.5 metres apart from each other and from children.38 Students were also required 
to self-monitor for symptoms and were not permitted to go to school if they had 
symptoms, or if a household member was symptomatic. Additionally, students 
travelling from high-risk countries were required to quarantine for 10 days.41 No 
masks were required.38 On June 8, primary schools returned to full schedules.38 

On June 3, an outbreak was reported in a primary school, when two teachers tested 
positive for SARS-CoV-2 and 7 students reported gastrointestinal symptoms, leading 
to the closure of the school.42 However, there were only a few school outbreaks 
reported until the beginning of the summer holidays on July 4, when the incidence 
was 38 new daily cases per 10 million inhabitants, with an effective reproduction 
number of 0.78.28,29 

Saxony, Germany 

On May 18, 2020, schools and day care facilities opened in Saxony, Germany,43,44 
when the incidence was 59 new daily cases per 10 million inhabitants,45 and 
Germany’s effective reproduction number was 0.82.28,29 

Entry to schools and day care facilities was only permitted after symptom screening, 
or a medical note providing an alternative explanation for symptoms resembling 
SARS-CoV-2. When dropping off or picking up students, adults were required to 
wear masks. Any teachers who showed symptoms of illness were required to get 
tested for COVID-19. Any contact with a known COVID-19 case needed to be 
reported to the school immediately.44 Required hygiene regulations for each school 
facility were posted at the entrance of each building, hands had to be washed 
immediately upon entry, disinfecting stations were added throughout the buildings 
and increased sanitization protocols, such as cleaning of used rooms, surfaces and 
objects twice daily, were in place.44 Strict cohorting was required with separation of 
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classes, and a daily contact log was required for all schools to note the composition 
of classes and their contact with teachers and other school staff.44,46  Classrooms 
were required to be ventilated several times a day.44 Masks were recommended for 
adults, but not for children.46 

Just before school opening, on May 15, church services, weddings and funerals were 
permitted in Saxony, provided that physical distancing of 1.5 metres could be 
maintained. Restaurants, hotels, and boarding houses reopened. Physical distancing 
of 1.5 metres was required throughout.47 

From May 25 to June 30, a seroprevalence study was conducted in 1,538 students 
aged 14 to 16 and 507 teachers from 13 schools.43 The non-peer-reviewed study 
found that 11 students and one teacher, coming from 7 schools, were seropositive 
for SARS-CoV-2, resulting in a seroprevalence 0.7% among students and 0.2% among 
teachers.43 

There were no school outbreaks reported until the beginning of the summer 
holidays on July 17, when the incidence in Saxony was 5 new daily cases per 10 
million inhabitants.45 

Denmark 

On April 15, 2020, Denmark permitted the opening of primary schools and childcare 
facilities to optional attendance for students under the age of 12 years, provided 
that city councils considered opening justifiable. Education institutions for older 
youth and adults were permitted to reopen only for exam students, and with a 
reduced schedule.35,48,49 At the time, the incidence was 322 new daily cases per 10 
million inhabitants, but with a consistent downward trend and an effective 
reproduction number of 0.89.28,29 By the second week of school opening, 80% to 
90% of primary students, and 50% of preschool and kindergarten students had 
returned to school.49 

Students were screened through temperature and symptom checks upon arrival, 
class sizes were reduced to allow for 2-metre physical distancing,35,49 with typically 
no more than 11 students per classroom. Assigned desks were spaced 2 metres 
apart50 and use of outdoor spaces was recommended. Gyms and additional school 
classrooms were used to permit the recommended distancing between 
students.35,49,51 Student arrivals were staggered. No family members were permitted 
inside the schools.49,50 Frequent hand washing and cleaning protocols were 
implemented. Cohorting was required, with separation of classes. Physical 
distancing of 2 metres was mandated for students of all ages and adults. Students 
and staff were not required to wear masks.49  

On April 20, restrictions on professions requiring close contact with clients were 
lifted. All other establishments such as churches, restaurants, malls and sports 
facilities remained closed.52 Outside of schools, physical distancing of 2 metres 
continued to be required for everyone.53 

On May 11, the country opened the entire retail sector, including shopping malls, 
and reduced the physical distancing requirement to 1 metre.52,53 On May 18, 
restaurants and cafes began to open.52 

On May 18, students aged 12 to 16 years returned to school,48 when the incidence 
was 131 new daily cases for 10 million inhabitants, with an effective reproduction 
number of 0.77.28,29 
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On May 27, students aged 17 to 19 returned to school,48 when the incidence was 93 
new daily cases for 10 million inhabitants, with an effective reproduction number of 
0.83.28,29 

On June 12, Northern Jutland reported 5 cases in three schools; 17 classes were 
quarantined accordingly. No additional cases were subsequently reported in these 
schools.54 No further school outbreaks were reported until the beginning of the 
summer holidays on June 26, when the incidence was 45 new daily cases per 10 
million inhabitants, with an effective reproduction number of 0.91.28,29 

Table 2 presents a comparison of public health measures in Denmark and Israel 
during school openings. 

Table 2. Summary of measures taken during school openings and concurrent public health interventions in 
Denmark and Israel 
aIn Israel, reduced class sizes with 15 students, and shortened school days were only in place from May 3 to May 
17.50,55 bNot reported. cChildren above the age of 7 years and adults were required to wear masks in school; however, 
throughout the duration of a heatwave from May 19 to 21, this requirement was lifted before the school outbreak 
reported by Stein-Zamir et al.56 

Israel 

On May 3, 2020, Israel opened kindergarten, grades 1 to 3, and grades 11 to 12,56 
when the incidence was 100 new daily cases per 10 million inhabitants, with an 
effective reproduction number of 0.60.28,29 Reported requirements included class 
sizes of 15 students, shortened 5-hour school days, the utilization of empty 
classrooms and mandatory mask wearing for students above the age of 7.50,55 
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Reportedly, only 60% of eligible students attended school at the time of initial 
opening.55 

On May 7, specific gatherings of up to 20 people were permitted, including open-
space weddings and funerals, and certain indoor ceremonies.57 Contact tracing was 
implemented.56 

On May 17, all remaining schools opened,56 when the incidence had decreased to 25 
new daily cases per 10 million inhabitants, with an effective reproduction number of 
0.64.28,29 A strict hand washing protocol and a physical distancing requirement of 2 
metres during meals were specified on this date.58 Limitations on class sizes were 
lifted.50 Mask wearing continued to be required.58  

On May 20, the permitted size of gatherings was increased to 50 people in places of 
worship; physical distancing of 2 metres was required.59 

On May 27, the country opened restaurants, bars and pubs with a maximum 
capacity of 100 people; as well as swimming pools, and tourist attractions, physical 
distancing of 2 metres continued to be required.60 

On May 27, the first school outbreak was reported.56 A heatwave from May 19 to 
May 21, resulted in the exemption of students from wearing masks. Stein-Zamir et 
al. report that air-conditioning systems for each classroom continuously re-
circulated air at this school.56 Class sizes in the school were between 35 to 38 
students, not allowing for physical distancing, and students attended school for up 
to 40 hours a week.56 153 out of 1,161 tested students (13%) and 25 out of 151 
tested staff (17%) tested positive for SARS-CoV-2.56 

By June 8, 139 educational institutions across the country had closed due to 
outbreaks,50 when the incidence was 179 new daily cases per 10 million inhabitants, 
with an effective reproduction number of 1.31.28,29 

On June 14, establishments such as theatres and event halls were permitted to open 
at 75% capacity with no maximum occupancy; permission had to be granted for 
gatherings of over 500 people.61 Physical distancing, mask wearing and hygiene 
maintenance were required.61 

At the beginning of the summer holidays for primary schools on July 1, the incidence 
was 946 new daily cases per 10 million inhabitants, with an effective reproduction 
number of 1.46.28,29 

Table 2 presents a comparison of public health measures in Israel and Denmark 
during school openings, with considerably less school-specific measures and public 
health interventions in place in Israel. The higher urban density, higher 
socioeconomic inequalities, and lower confidence in national government reported 
in Table 1 for Israel, as compared to Denmark, may have contributed to the 
observed differences in outcome. As of August 25, the majority of outbreaks 
occurred in communities of low socio-economic status or ethnic minorities.62 

Interpretation 
Early suggestions that children are considerably less important drivers of SARS-CoV-
2 transmission than adults are not confirmed by recent research.  

There may be biological and behavioural factors that could influence susceptibility in 
different age groups. Lower levels of ACE2, the receptor used by the virus to infect 
cells, in the nasal mucosa, could result in a potentially lower susceptibility of 
younger children to SARS-CoV-2 infection. This lower biological susceptibility could 
be offset by a higher number of social contacts in some children, and by different 
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reactions to public health interventions than adults.  

Children could play a relevant role in SARS-CoV-2 transmission and school closures 
may have been important contributors to the containment of the COVID-19 
pandemic.  

Case studies of school openings in some European countries suggest that school 
openings can be safe provided that local transmission is low and appropriate 
measures are in place to prevent or contain potential outbreaks. School openings 
without adequate control measures and/or public health interventions lifted too 
early could be associated with a high number of school outbreaks, as suggested by 
the case study in Israel. 

Gaps in knowledge include information on school-specific testing, quarantine, and 
contact tracing strategies in the countries discussed in the case studies; the 
epidemiology of SARS-CoV-2 infections in the presence of seasonal influenza 
outbreaks and other respiratory viral infections; the epidemiology of SARS-CoV-2 
infections during the colder winter months, when people will spend most of their 
time indoors; the relative importance of different measures used to prevent or 
contain outbreaks in schools; and  the relative importance of different settings 
(home, schools, community) for the role of children in SARS-CoV-2 transmission.  

Public health interventions appear to be as important and impactful to control SARS-
CoV-2 transmission in children as in adults. The interventions will need to be tailored 
to the age-specific social and developmental requirements of children, while also 
taking into account their potential challenges and harms. 

It appears important to include children as part of any surveillance, testing and 
control strategy, while bearing in mind that children are more likely than adults to 
remain asymptomatic after SARS-CoV-2 infection. 

Methods Used for This Science Brief 
We searched PubMed, Google Scholar, the COVID-19 Rapid Evidence Reviews , the 
Joanna Briggs Institute’s COVID-19 Special Collection, LitCovid in PubMed, the 
Oxford COVID-19 Evidence Service, the World Health Organization’s Global 
Literature on Coronavirus Disease, and other COVID-19 specific resources listed by 
the Guidelines International Network and the McMaster Health Forum. In addition, 
we retrieved reports citing relevant articles through Google Scholar and reviewed 
references from identified articles for additional studies. The search was last 
updated on August 27, 2020. 

Author Contributions 
PJ, AM and PB wrote the first draft of the science brief. All authors contributed to 
the conception of the science brief, revised it critically for important intellectual 
content, and approved the final version. 
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