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ABSTRACT

Background
There are limited data on SARS-CoV-2 infection and transmission in educational settings.
This information is critical for policy makers and practitioners to ensure the safety of staff,
students and the wider community during the COVID-19 pandemic.
Methods
Public Health England initiated enhanced national surveillance following the reopening of
educational settings during the summer mini-term on 01 June 2020. COVID-19 related
situations in educational settings across England were reviewed daily and followed-up until
31 July 2020. SARS-CoV-2 infection and outbreak rates were calculated for staff and
students attending early year settings, primary and secondary schools during June 2020.
Findings
There were 67 single confirmed cases, 4 co-primary cases and 30 COVID-19 outbreaks
during June 2020, with a strong correlation between number of outbreaks and regional
COVID-19 incidence (0.51 outbreaks for each SARS-CoV-2 infection per 100,000 in the
community; p=0.001). Overall, SARS-CoV-2 infections and outbreaks were uncommon
across all educational settings. Staff members had an increased risk of SARS-CoV-2
infections compared to students in any educational setting, and the majority of cases linked
to outbreaks were in staff. The probable transmission direction for the 30 confirmed
outbreaks was: staff-to-staff (n=15), staff-to-student (n=7), student-to-staff (n=6) and
student-to-student (n=2).
Interpretation
SARS-CoV-2 infections and outbreaks were uncommon in educational settings during the
first month after the easing of national lockdown in England. The strong correlation with
regional SARS-CoV-2 incidence emphasises the importance of controlling community
transmission to protect educational settings. Additional interventions should focus on
reducing transmission in and among staff members.
Funding: none
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Research in context
Evidence before this study
We searched PubMed with the terms “COVID-19” or “SARS-CoV-2” with “school”,
“education”, “nursery” or “student” to identify publications relating to COVID-19 cases and
outbreaks in educational settings since January 2020. The majority of publications were
reviews and opinion pieces on the impact of school closures on disease transmission and
child health. There are very few reports of COVID-19 outbreaks in educational settings,
mainly involving a single school with a limited number of staff and students affected.
Secondary schools appear to experience wider transmission and larger outbreaks than
schools for younger students.
Added value of this study
In England, the reopening of mainly preschools and primary schools in June 2020 following
the easing of national lockdown was associated with a total of 198 confirmed COVID-19
cases (70 in children, 128 in staff members), of which 67 were single confirmed cases (30 in
children, 37 in staff) and 121 were linked to outbreaks (30 in children and 91 in staff). There
were 30 outbreaks nationally, with an estimated 0.5, 4.8 and 1.6 outbreaks per 1,000
settings per month in early years, primary schools and secondary schools. The number of
outbreaks in educational settings correlated strongly with regional COVID-19 incidence (0.51
outbreaks for each new SARS-CoV-2 infection per 100,000 in the community; p=0.001).
Staff members were more likely to be affected than students.
Implications of all the available evidence
The re-opening of schools was associated with very few COVID-19 outbreaks after easing of
national lockdown in England. SARS-CoV-2 infection and outbreaks were more likely to
involve staff members, emphasising a need to improve education and infection control
measures for this group both within and outside the educational setting. The strong
correlation between COVID-19 outbreaks and regional SARS-CoV-2 incidence highlights the
importance of controlling the disease in the community to protect the staff and students in
educational settings.
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INTRODUCTION
The lack of vaccines or effective treatment against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) have forced many countries to impose strict lockdown
measures, including school closures, to reduce the spread of the virus. Educational settings
that have remained open during the coronavirus disease 19 (COVID-19) pandemic have
enforced significant constraints on activities .1,2 There are concerns, however, that school
closures have adverse consequences on children’s educational needs and social and mental
well-being.2 In addition, children from disadvantaged backgrounds are more likely to suffer
from school closures for a number of reasons, including access to free school meals and
social services.3 This is particularly important in the context of young children having a
significantly lower incidence of COVID-19 compared to adults and developing mainly
transient and mild illness, with severe disease and fatalities rarely occurring in this agegroup.1,4
In England, the first imported cases of COVID-19 were identified in late January 2020 and
started to increase rapidly from early March and before plateauing in mid-April and then
declining gradually.5 As part of the lockdown, schools across England were closed from 20
March 2020 with wider lockdown measures announced on 23 March 2020.6 Children of key
workers, however, could attend school throughout the pandemic. The gradual easing of
lockdown measures in England began on 10 May and, from 01 June 2020, included the
partial re-opening of preschools and primary schools with children attending nursery,
reception, year 1 and year 6 allowed to return, following implementation of strict infection
control measures.7 Re-opening of educational settings was, however, partial (nursery,
reception, year 1 and year 6 in primary schools, and years 10 and 12 in secondary schools),
not mandatory and the decision to re-open schools was met with mixed responses from
educational staff and parents. Consequently, not all schools re-opened and not all parents
sent eligible children to school during the remainder of summer term (June to mid-July 2020)
Public Health England (PHE) has been monitoring and managing outbreaks of COVID-19
across all settings throughout the pandemic in England. Here, we summarise the cases,
clusters and outbreaks of COVID-19 in educational settings during the month of June,
focussing particularly on the index case, the potential source of infection, additional possible
and confirmed COVID-19 cases within the same educational setting and public health
measures implemented to control the spread of the virus.
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METHODS
In England, PHE is responsible for surveillance and public health management of COVID-19
in the community, including educational settings. Institutions are required to inform their local
PHE Health Protection Team (HPT) of suspected or confirmed cases of COVID-19. HPTs
then perform a risk assessment for each event and decide on additional investigations and
measures required. HPTs record all events on HPZone, an online national database used to
record health protection-related events that require public health management.
Definitions
Educational settings included nurseries, preschools, infant schools, junior schools, primary
schools, secondary schools, further education colleges, and settings catering to children of
mixed age groups, or those of any age with special educational needs and/or disabilities
(SEND).8 A case of COVID-19 was confirmed if there was a verifiable, laboratory result for a
positive SARS-CoV-2 RT-PCR from an upper respiratory tract sample. Co-primary cases
were defined as ≥2 confirmed cases with a common epidemiological link who were
diagnosed at the same time, typically asymptomatic siblings diagnosed as part of contract
tracing after their parent tested positive for SARS-CoV-2. An outbreak was defined as ≥2
epidemiologically linked cases, where sequential cases were diagnosed within a 14-day
period. Within the educational setting, a “bubble” was defined as a group of staff and pupils
who stay together, perform all activities together and do not interact physically or socially
with other bubbles.7 The aim was to isolate individual bubbles if any member of the bubble
became unwell, whilst allowing the remaining bubbles to continue to attend the educational
setting.
Investigation of clusters and outbreaks
A national meeting was held each day to discuss situations of interest across England,
including cases and outbreaks in educational settings. A risk assessment was performed
and a decision for extensive testing was made on a case-by-case basis, with a particular
focus on situations where wider transmission might have occurred.
Data management and analysis
To monitor situations in educational settings, all potential events reported across England
were extracted and updated every day from HPZone and entered into a pre-developed MS
Excel template. All situations reported to HPTs in June 2020 were followed up for at least 14
days after the educational settings closed for the summer term. Missing information was
5

obtained from outbreak reports or directly from the local HPT or educational setting as
required.
Data are mainly descriptive. To calculate average, weekly regional prevalence of SARSCoV-2 infection, we utilised national daily reports of positive SARS-CoV-2 RT-PCR results
collated by PHE for COVID-19 surveillance. SARS-CoV-2 positive tests performed as part of
Pillar II testing in the community were used to estimate regional prevalence and correlated
with regional COVID-19 outbreaks in educational settings during June 2020.9 Linear
regression analysis was used to assess correlation between outbreaks in educational
settings and regional population, population density and community COVID-19 incidence in
England during June 2020. In addition, SARS-CoV-2 infection rates were calculated for staff
and students attending an educational setting during June 2020, irrespective of whether the
infection was acquired within or outside the educational setting. Coprimary cases were
counted as separates cases. Educational settings and students were categorised into:10
early years (nurseries and preschools for <5 year-olds), primary schools (reception and
school years 1 and 6 for 5-11 year-olds), and secondary schools (school years 10 and 12 for
12-18 year-olds). Schools for mixed ages and SEND schools that include children of all ages
were not included in the SARS-CoV-2 infection rate estimates. Denominators were obtained
from Department for Education (DfE) online reports.11 Student denominators did not include
a small proportion of children of key workers or vulnerable children who attended school but
were not part of the year groups returning to school in June 2020. Staff attendance was only
available for primary and secondary schools and did not distinguish between student-facing
or other staff members.

RESULTS
In England, educational settings re-opened on 01 June 2020, starting with nursery,
reception, year 1 and year 6 pupils (Supplement Figure S1); and extending to years 10 and
12 in secondary schools, sixth form and further education colleges from 15 June 2020 –
although attendance at these latter settings was much lower than in early years settings and
primary schools (Supplement Figure S2). Educational settings implemented strong
infection control measures, including smaller classes separated into distinct social bubbles,
maintaining social distancing where possible, and frequent hand washing among other
measures. From 01 to 30 June 2020, the number of open educational settings in England
rose from 20,500 to 23,400 and the number of children attending any educational setting
increased from 475,000 to 1,646,000 (Supplement Table S3).

6

During the same period, PHE received 170 reports of COVID-19 related events in
educational settings in England. Public health investigations did not identify any SARS-CoV2 infections in 69 (40%) of these reports. The remaining 101 (60%) events involved a single
confirmed case (n=67, 39%) co-primary cases (n=4, 2%) and confirmed outbreaks (n=30,
18%). Across all 101 situations, there were a total of 70 confirmed cases in children, and 128
in members of staff. Single confirmed cases were most prevalent in the East of England and
confirmed outbreaks in the Yorkshire and Humber region during this period (Figure 1).
Outbreaks, where they occurred, were usually small in size and 53% of confirmed outbreaks
involved only one secondary case linked to the index case. Where the index case was a
child, the maximum number of secondary cases was 2 (compared with 9 for staff members).
Larger outbreaks were predominantly in early years settings and primary schools, as would
be expected considering these are the settings most children returned to as partial school reopening occurred - see Figure 2). There was a strong correlation (R2 = 0.82, p=0.001)
between outbreaks in educational settings and regional COVID-19 incidence, with an
increase of 0.51 outbreaks for each SARS-CoV-2 confirmation per 100,000 in the community
(standard deviation, 0.07; p=0.001) (Figure 3). There is no association between single
cases in educational settings and regional incidence (p=0.52), between outbreaks and
regional population size (p=0.75), or between single cases in educational settings and
regional population size (p=0.42).
Risk of SARS-CoV-2 infection
The risk of SARS-CoV-2 infection and COVID-19 outbreaks was very low across all
educational settings, with the highest risk in primary schools (4.8 events/1,000
schools/month), likely reflecting the distribution of educational settings that opened after the
lockdown (Table 1). Staff had higher rates of individual SARS-CoV-2 infection and outbreaks
than students, albeit with wide confidence intervals. Among students, the rate of individual
infections was higher in primary school students but cases in children in early year settings
were more likely to be linked to outbreaks.
Single, confirmed cases
The 67 single cases included 30 (45%) students and 37 (55%) staff and occurred mainly in
primary schools (45/67, 67%) and early years settings (10/67, 15%) (Figure 4a). None of the
children and one staff member was hospitalised with COVID-19 and required intensive care
admission for respiratory support. One secondary school teacher died of COVID-19 after
acquiring the infection from a household member with confirmed infection who had acquired
the infection in the community. The teacher had not attended the school during their
infectious period and, therefore, did not have contact with other staff or students within the
7

school. Among 43/48 (90%) cases with available information, the case and contact bubble
were excluded from 39 educational settings while four educational settings decided to close
entirely because of a perceived risk of onward transmission, although this was contrary to
national recommendations. For the remaining five cases (3 staff, 2 children) only the
confirmed cases were isolated because they had remained outside the educational setting
throughout their infectious period.
Co-primary cases
There were 4 co-primary cases involving 10 children (Figure 4b). The co-primary cases
lived in the same household, where they most likely co-acquired the infection. Three
involved siblings in different primary schools (3, 2 and 2 siblings) and the fourth involved two
separate household clusters (2 siblings and 1 child) in a preschool, with no contact links
identified between the two households inside or outside the educational setting. All 10
children in the 5 households were asymptomatic and had been tested because they were
household contacts of an index case (a parent in 4/5 households), who tested positive for
SARS-CoV-2 after becoming symptomatic. Public health management included exclusion of
the contact bubbles. In line with national recommendations, the settings remained open for
the rest of the term and no additional cases were identified.
Confirmed outbreaks
There were 30 (18%) outbreaks with ≥2 confirmed cases in staff/pupils in primary schools
(18, 60%), early years (7, 23%), secondary schools (2, 7%) and SEND schools (3, 10%)
(Figure 4c). Affected contact bubbles were excluded from school in all 30 outbreaks and 13
(3%) also decided to close either on an interim basis (to allow for deep cleaning or for
exclusion periods to elapse) or for the rest of the term.
Of the 18 primary school outbreaks, 9 involved staff only (affecting 32 members), including 5
where only two staff members were affected. In three of the remaining 4 staff outbreaks, the
source was not identified but the outbreak was propagated through contact between
administrative and teaching staff in school. The final staff outbreak was unusual in that 3 of
the 4 SARS-CoV-2 positive staff members likely acquired their infections from household
members with confirmed COVID-19.
Seven primary school outbreaks involved staff and students. In this small sample of
outbreaks the student was most likely the index case in 6 outbreaks. In 5 outbreaks, the
child (index case) was identified through ‘test and trace’; ie testing of the whole household
when parents (healthcare workers in 3 cases) had tested positive for SARS-CoV-2. Seven
staff members in contact with the index cases (3 tested because they became symptomatic)
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subsequently tested positive for SARS-CoV-2. A seventh outbreak involved potential staff-topupil transmission. A married couple who were staff members at the same school tested
positive for SARS-CoV-2 after becoming symptomatic. Mass testing was undertaken
because of the large number of potential school contacts and 8/74 (11%) additional staff and
3/93 (3%) children tested positive for SARS-CoV-2.
The final two primary school outbreaks involved possible transmission between two primary
school children only, although no clear contact between the affected children within the
educational setting could be established and acquisition in the household or community
cannot be ruled out.
A staff member was identified as the index case in all 7 outbreaks in early years settings.
Two outbreaks involved only staff members, including one where 12/16 staff tested positive
for SARS-CoV-2 following community exposures linked to a religious festival. Wider
swabbing in two outbreaks identified 9/43 (21%) children, 16/28 (57%) staff and 10/112 (9%)
household contacts of staff/students as SARS-CoV-2 positive.
The remaining 5 outbreaks all involved staff members as the most likely index cases, with 19
confirmed cases among staff members and one in a child attending a SEND school, who
potentially acquired the infection from a staff member with confirmed COVID-19. Wider
swabbing in the SEND school was performed because of the perceived vulnerability of
students and identified 6 additional SARS-CoV-2 positive cases in staff members (6/18,
33%) and one in a child (1/12, 8%). All five early ears settings excluded contacts of
confirmed cases and two closed for deep cleaning and/or the rest of the term.
Source of infection
The source of infection was not systematically collected for single confirmed cases. The 4
co-primary events involved 10 children who acquired the infection from a household
member. The probable transmission direction for the 30 confirmed outbreaks was: staff-tostaff (n=15), staff-to-student (n=7), student-to-staff (n=6) and student-to-student (n=2). Of the
30 student cases involved in an outbreak, the potential source of infection in 27 children
included a household contact (n=8), a school staff member (n=17) and another student
(n=2). Among 91 staff members involved in an outbreak, where a potential source of
infection could be identified, 9 acquired the infection from a household contact and were the
likely index case in the outbreak and 52 likely acquired the infection in the educational
setting from another staff member (n=46) or another child (n=6).

DISCUSSION
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Active, prospective and systematic national surveillance identified a low risk of SARS-CoV-2
infections or outbreaks among staff and students in educational settings during the first
month of schools re-opening after easing of COVID-19 lockdown in England. Primary
schools had the highest SARS-CoV-2 infection and outbreak rates among educational
settings, likely reflecting the larger volume of children and staff returning to these educational
settings during the summer mini-term. SARS-CoV-2 infection and outbreak rates were
higher in staff than students and, among students, primary school children were more likely
to be affected. Outbreaks involving staff-to-staff transmission were most common, whilst
transmission between staff and students were less common and student-to-student
transmission rare. Most school children with SARS-CoV-2 infection were identified as part of
contact tracing after their parent, often a healthcare worker, was diagnosed with COVID-19.
We found a strong correlation between community SARS-CoV-2 incidence and COVID-19
outbreaks in educational settings.
Risk of infections and outbreaks
England took a cautious approach for opening schools as part of the easing of the lockdown,
when community SARS-CoV-2 incidence was low across most regions specially when
compared to the peak of the pandemic in mid-April 2020.5 Extensive social distancing and
infection control measures were implemented for returning staff and students with strict
limitations on the number of staff and students in each bubble. In addition, educational
settings in regions with high incidence areas remained closed and parents were not required
to send their children to school. The low rates of SARs-CoV-19 infection and outbreaks in
England are consistent with the experience of other countries that opened their educational
settings after lockdown as well as those that kept their preschools and primary schools open
throughout the pandemic period, albeit with varying background incidence rates.12 There are
very few reports of widespread infection or transmission of SARS-CoV-2 in preschools and
primary schools, especially when compared to other institutions such as hospitals, care
homes,13,14 prisons,15 and certain workplace settings.16 We did, however, find a strong
correlation between community SARS-CoV-2 incidence and risk of outbreaks in educational
settings, even during a period of low SARS-CoV-2 incidence. This is not surprising since
increased community transmission provides more opportunities for virus introduction into
educational settings.
The potential for spread within educational settings, as observed from the wider swabbing of
some schools in our surveillance and from recent reports from other countries,17 does
suggest that school closures may be necessary as part of lockdown in regions with
increasing community infection, although given what is known about the detrimental effects
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of lack of access to education on child development, these should probably be considered
only in extremis by comparison with other lockdown measures.18 Reassuringly, our findings
indicated that early detection and isolation of staff and students can prevent progression to
an outbreak in most cases, highlighting the importance of the ‘test, track, and trace’
approach.
Risk of SARS-CoV-2
Within the educational setting, the higher risk of SARS-CoV-2 among staff highlights a need
to strengthen infection control measures at two levels. Staff members need to be more
vigilant for exposure outside the school setting to protect themselves, their families and the
educational setting. Within the education premises, stringent infection control measures
between staff need to be reinforced, including use of common staff rooms and crosscovering staff across bubbles.
Students, on the other hand, mostly acquired SARS-CoV-2 infection at home, usually from a
keyworker or healthcare worker parent. Most children were asymptomatic and only identified
as part of contact tracing after their parent developed COVID-19, highlighting the importance
of access to rapid testing, reporting and contact tracing for individuals to protect the wider
community. Reassuringly, we found very little transmission between the students which is
consistent with emerging literature for preschool and primary school students,19 and, even
among the coprimary cases, the siblings did not seed the infection into different bubbles.
Additionally, there were very few transmission events between staff and students, especially
given the difficulties in maintaining social distancing with younger children and those
attending SEND schools.
Strengths and weaknesses of the study
The main strength of this study is the public health infrastructure that allows real-time
reporting, recording, risk assessment and management of situations across England. The
large number of reports of suspected situations highlight the strong historical engagement
between educational settings and HPTs. Daily assessment of situations of interest allowed a
pragmatic approach to risk assessment, the need for additional investigations and infection
control measures.
There are, however, important limitations when considering the generalisability of our
findings. Educational settings opened after national lockdown when SARS-CoV-2 incidence
was low and only in regions with low community transmission. Settings that opened had
stringent social distancing and infection control measures in please and, in addition to school
attendance not being mandatory, there were strict protocols for class and bubble sizes,
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which may not be achievable when schools opening fully in the next academic year (and
indeed, updated schools guidance now recognises that bubble size may need to be
increased from September to ensure that a full range of activities is feasible). Only 1.6
million of the 8.9 million students nationally attended any educational setting during the
summer mini-term.20 Additionally, very few secondary schools opened (and those that did,
did so with small class sizes) during the summer mini-term and our results, therefore, are not
likely to be generalisable to secondary schools, especially since the risk of infection, disease
and transmission is likely to be higher in older than younger children.19,21 Moreover, each
situation was risk-assessed on a case-by-case basis and only a few settings were selected
for wider testing. The risk-based approach was considered more pragmatic and allowed
objective evaluation of the recommended national approach to isolate affected bubbles by
monitoring the educational setting for additional cases.7 Identification of additional cases
following wider testing highlights the importance of enhanced surveillance to better
understand infection and transmission in educational settings. Finally, whole genome
sequencing could help determine whether the outbreaks were caused by the same strain or
due to multiple separate introductions into the educational setting and will be pursued for a
sample of outbreaks where mass testing was undertaken.
Conclusions
In conclusion, re-opening of schools was associated with very few outbreaks after easing of
national lockdown in England. SARS-CoV-2 infection and outbreaks were more likely to
involve staff members, highlighting a need to improve education and infection control
measures for this group. The strong correlation between COVID-19 outbreaks and regional
SARS-CoV-2 incidence highlights the importance of controlling the disease in the community
to protect the staff and students in educational settings.
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Table 1: SARS-CoV-2 infection rates for cases, co-primary and outbreak events in educational settings, June 2020, England

Number of Settings open
Setting
Early years

Minimum

Maximum

average/d

Numbers confirmed:
Staff/Student/Both
Single
Coprimary
Outbreak

Rate per 1,000 settings per month

28,000

40,000

35,571

5/5

0/1

2/0/5

Primary

6,900

18,100

13,845

24/21

0/3

9/2/7

Secondary

2,900

4,400

3,800

2/2

0/0

2/0/0

Settings

Numbers attending
Minimum Maximum average/d

Single

Student Numbers
Coprimary
Outbreak

Early years

108,000

320,000

222,286

5

3

14

Primary

195,000

830,000

519,727

21

7

15

Secondary

78,000

126,000

101,417

2

0

0

Numbers attending
Staff *

Staff numbers
519,590

31

0

76

*
includes teachers (n=221,680) and non-teaching staff including teaching assistants (n=297,901)

*includes coprimaries

16

single
0.31
(0.15-0.55)
3.5
(2.6-4.6)
1.1
(0.29-2.7)
Single
2.2
(0.73-5.3)
4.0
(2.5-6.2)
2.0
(0.24-7.1)
6.0
(4.1-8.5)

coprimary
0.03
(0.0007-0.16)
0.22
(0.04-0.63)
0

outbreak
0.20
(0.007-0.20)
1.3
(0.77-2.1)
0.53
(0.06-1.9)

Total
0.51
(0.05-0.80)
4.8
(0.20-1.04)
1.6
(0.58-3.4)

Rate per 100,000 students per day
Coprimary
outbreak
total
1.3
6.3
9.9
(0.28-3.9)
(3.4-10.6)
(6.2-15.0)
1.3
2.9
8.3
(0.54-2.8)
(1.6-4.8)
(6.0-11.1)
2.0
0
0
(0.24-7.1)
Rate per 100,000 staff per day
14.6
0
(11.5-18.3)

20.6
(16.9-24.9)
staff

Table 2: Summary of wider testing for SARS-CoV-2 in selected educational settings, June 2020, England

Region in
England
Yorkshire
and
Humber

East of
England

Yorkshire
and
Humber

Description of the situation
• 8 confirmed cases (7 staff, 1 child) in a special
needs secondary school; only 1 staff member was
symptomatic.
• Wider swabbing undertaken because of
vulnerability of the population.
• 13 confirmed cases (9 pupils, 4 staff) in an infant
school
Staff member was the index case, 2 children then
became symptomatic; infection source not known
• Partner of index case then tested positive.
• 4 bubbles in school, 2 affected. Bubble 1: 20
children, 3 staff; Bubble 2: 17 children. Only known
point of contact between the two bubbles was
shared pupil washroom facilities.
• Wider swabbing for all staff, students and
household members: 165 tested; 9/41 children,
4/12 staff and 10/112 household members positive
• 13 confirmed cases (3 pupils, 10 staff) in a primary
school; 2 teachers (partners) were index cases.
Infection source not known
• 2 main bubbles: Bubble 1: lunchtime supervision
(14 pupils, 5 staff). Bubble 2: breakfast club (9
pupils, 1 staff)
• Wider testing because of large contact potential:
167 staff and pupils attending were tested.

Children/
Staff
attending

16/24

64/12

100/30

School
closed?

No

Yes

Yes

Teachers and other staff
Exposed

22

10

6

17

Positive

6/18

4/12

10/72

Pending/
unknown
0

0

2

Students
Exposed

16

64

23

Positive

1/12

9/38

3/78

Pending/
unknown

Overall assessment

0

Confirmed outbreak
mainly affecting staff in
a special needs school,
with evidence of
transmission to a child.

3

Outbreak in an infant
school, with staff
member as index case.
Evidence of wider
transmission across 2
bubbles and within
households.

15

Primary school outbreak
involving staff and
pupils, originally linked
to a household cluster;
evidence of wider
transmission across
bubbles.

Number of confirmed cases and outbreaks

25

20

15

10

5

0

East of
England

London

South East Yorkshire
and
Humber

Single confirmed case

East
Midlands

Co-primary cases

North East

West
South West North West
Midlands

Confirmed outbreak

Figure 1: Regional distribution of single confirmed cases, co-primary cases (clusters) and
confirmed outbreaks across England, June 2020. Figure for regions from:
http://projectbritain.com/regions/index.htm
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Figure 2: Number of secondary cases for confirmed outbreaks in educational settings in
England in June 2020, by (i) index case (top), and (ii) type of educational setting (bottom)
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Figure 3. Correlation between number of outbreaks and regional SARS-CoV-2 incidence
(per 100,000 population), regional population (millions) and population density (millions per
km sq). The population density graph excludes London which has a very high population
density but no outbreaks.
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Figure 4a: Summary of single confirmed cases of SARS-CoV-2 infection in staff and
students by the type of educational setting in which they were reported
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Figure 4b: Summary of clusters involving co-primary cases by the type of educational
setting in which they were reported. All co-primary cases were identified in students
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Figure 4c: Summary of outbreaks by the type of educational setting in which they were reported, and likely direction of transmission between staff and
students attending educational settings
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Supplementary material

Number of open settings (000s)
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Early year settings
Primary schools (including school-based nurseries)
Secondary schools

Figure S1: Trend in the number of open educational settings of different types for the month
of June 2020. Data in the series “early years settings” are drawn from a Local Authority survey
which spans both school- and non-school based early years settings (nurseries, predominantly).
Data in the series “nursery” refer to attendance only at school-based nurseries and are drawn from
a DfE survey of school-based settings nationally11. Vertical red arrows correspond to major points of
re-opening by year group – ie nursery, reception, year 1 and year 6 on 1 June; years 10 and 12.
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Number of children attending, by year group (000s)
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Figure S2: Trends in attendance by children at educational settings in England for the month
of June 2020. Data in the series “early years settings” are drawn from a Local Authority survey
which spans both school- and non-school based early years settings (nurseries, predominantly).
Data in the series “nursery” refer to attendance only at school-based nurseries and are drawn from
a DfE survey of school-based settings nationally.11 Vertical red arrows correspond to major points of
re-opening by year group – ie nursery, reception, year 1 and year 6 on 1 June; years 10 and 12.
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Supplement Table S3: Summary of activity in educational during and after the COVID-19 lockdown in England
Educational Settings
School attendance for priority
groups during the lockdown

Early Years

•
•
•
•
•

Primary schools

•
•
•

Secondary schools and colleges

•
•
•
•

COVID-19 RESPONSE IN ENGLAND
On 20 March 2020, the government asked educational settings to close to all children except priority groups:
children of critical workers and vulnerable children in England
Around 80% of schools and colleges were open to priority groups which remained broadly stable

Numbers and proportions attending
23 March: 330,0000 (4% of children) attending 22,900 settings
13 April: 36,000 (0.4% of children) attending 9,400 settings
29 May: 103,000 (1.1% of children) attending 12,300 settings

Early years settings began welcoming back all children from 01 June 2020.
The number of educational settings increased from 28,000 (41% of settings) on 01 June 2020 to 42,000
(58% of settings) 02 July 2020
By 16 July, 417,000 children were attending early years setting – about 25% of the number of children who
usually attend in term time.

04 June: 183,000 students
02 July: 271,000 students

From 01 June, primary schools welcomed back children in nursery, reception, year 1 and year 6, alongside
children from priority groups in all years.
Around half of primary schools opened to at least one of these year groups on 01 June, increasing to 89% by
25 June and then remained broadly stable.
The daily attendance rate of pupils in reception, year 1 and year 6 increased each week from around 15% on
2 June to around 40% on 2 July, and then remained broadly stable.

Reception:
01 June: 180,000 (28% of students)
30 June: 266,000 (41% of students)
Year 1:
01 June: 166,000 (25% of students)
30 June: 254,000 (38% of students)
Year 6:
01 June: 221,000 (33% of students)
30 June: 310,000 (46% of students)

Secondary schools, sixth form and further education colleges opened to years 10 and 12 from 15 June
alongside full time provision for priority children.
Around 60% of secondary schools and colleges opened on 15 June, increasing to 75% by 25 June, and then
remained broadly stable.
Daily attendance in year 10 and year 12 (excluding colleges) increased from 10% on 15 June to 13% by 2
July and then remained broadly stable.
National guidance restricted attendance to a quarter of the year 10 and year 12 cohort at any one time

Year 10:
15 June: 58,000 (9% of students)
30 June: 93,000 (15% of students)
Year 12:
15 June: 20,000 (7.5% of students)
30 June: 33,000 (12.4% of students)

Data summarised from: https://explore-education-statistics.service.gov.uk/find-statistics/attendance-in-education-and-early-years-settings-during-thecoronavirus-covid-19-outbreak/2020-week-27

26

Supplement Table S4: STROBE statement checklist for cross-sectional studies
STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies
Item No
Title and abstract

1

Recommendation
(a) Indicate the study’s design with a commonly used term in the title or the abstract

Reported
on page #
1

(b) Provide in the abstract an informative and balanced summary of what was done and what was found

2

Introduction
Background/rationale

2

Explain the scientific background and rationale for the investigation being reported

4

Objectives

3

State specific objectives, including any prespecified hypotheses

4

Methods
Study design

4

Present key elements of study design early in the paper

2,5

Setting

5

Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection

5-6

Participants

6

(a) Give the eligibility criteria, and the sources and methods of selection of participants

5

Variables

7

Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable

5

Data sources/ measurement

8*

For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if
there is more than one group

5

Bias

9

Describe any efforts to address potential sources of bias

Study size

10

Explain how the study size was arrived at

5

Quantitative variables

11

Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why

6

Statistical methods

12

(a) Describe all statistical methods, including those used to control for confounding

6

Results
Participants

13*

5-6

(b) Describe any methods used to examine subgroups and interactions

N/A

(c) Explain how missing data were addressed

5-6

(d) If applicable, describe analytical methods taking account of sampling strategy

N/A

(e) Describe any sensitivity analyses

N/A

(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the
study, completing follow-up, and analysed

6-7

(b) Give reasons for non-participation at each stage

6-7
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(c) Consider use of a flow diagram
Descriptive data

14*

21-23

(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of interest

N/A
6-9

Outcome data

15*

Report numbers of outcome events or summary measures

Main results

16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which
confounders were adjusted for and why they were included

7, 16

(b) Report category boundaries when continuous variables were categorized

N/A

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

N/A
N/A

Other analyses

17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

Discussion
Key results

18

Summarise key results with reference to study objectives

10-11

Limitations

19

Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias

11-12

Interpretation

20

Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other
relevant evidence

12

Generalisability

21

Discuss the generalisability (external validity) of the study results

10

Other information
Funding

22

Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based

13

*Give information separately for exposed and unexposed groups.
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of
transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information
on the STROBE Initiative is available at www.strobe-statement.org.
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