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This Data Insight explores the likelihood of pupils
and staff testing positive for Covid-19 when there
has been a positive case among staff, pupils and
their households. It uses anonymised data on all
staff, pupils and associated household contacts
in Wales to understand the likely transmission
pathways into and through educational settings.

What we did
We created the first population-level study of transmission between
pupils and staff in a school environment during the Covid-19
pandemic. We assessed the likelihood of test positivity in pupils and
staff in relation to other recent cases in linked pupils, staff or their
households over the period from August to December 2020.
This study used linked data anonymised at individual and
household level for the population of Wales, held within the Secure
Anonymised Information Linkage (SAIL) Databank.

The creation of an e-Cohort
We created an e-cohort of school children (ages 4-17), school staff,
and linked household members for both children and staff. The
sample size of tests, and numbers of infections was substantial,
covering the entire staff and pupil records in Wales other than those
within the privately educated sector, which is very small in Wales (75
private schools).

Background
The role schools play in the
transmission of Covid-19 needs
investigation. Following prolonged
periods of school closures as a
measure to reduce transmission,
pupils and staff are returning to
school across the UK. Whilst current
evidence suggests that younger
children are less susceptible to
infection1 and have considerably
milder effects compared to adults2,
there is limited evidence of the role
of schools in transmission between
pupils and staff.
In the UK, enhanced surveillance
was undertaken following the
reopening of schools during the
2020 summer half-term. It confirmed
that whilst overall risk of infection
was low among pupils and staff,
there was a higher risk of Covid-19
infection among staff, with staff to
staff transmission most commo3,4.
Emerging research from the UK
Office for National Statistics (ONS)
COVID-19 Infection Survey (CIS)
and Schools Infection Survey (SIS)5
reports an increased transmission
amongst school staff and school-aged
children, particularly in those aged
12 and above against a background of
high community prevalence towards
the end of 2020.
However, the evidence base is
still limited and does not cover
the dynamics of transmission and
infection from households to schools,
and within the school setting.

To create this we linked:
•

Our primary health data cohort, the Welsh COVID-19 e-cohort, which consists of all people alive and
known to the NHS in Wales on or after the 1st January 2020.

•

The School Workforce Annual Census (SWAC), which details all individuals who work in a publicly funded
school covering 1,498 out of 1,502 schools in Wales.

•

The Pupil Level Annual School Census (PLASC), which includes annual returns on 1,480 out of 1,502
schools.

•

COVID-19 antigen testing data. This data combined pillar 1 and pillar 2 data collected by Public Health
Wales (PHW). Pillar 1 is swab testing in PHW labs and NHS hospitals for those with a clinical need, and
health and care workers; and pillar 2 is swab testing for the wider population, as set out in government
guidance.

Using a School Anonymised Linking Field (SALF), we linked pupils, staff and their linked household members
in Wales linked via educational settings. We followed participants from the 1st August to the 25th December
2020. Our educational setting data is recent up to the end of the academic year 2019-2020. Therefore, we
removed pupils who: finished primary school (year 6) in the school year 2019/20; finished secondary school
(year 11) in the school year 2019/20 from the statistical models, because it is not possible to confirm their
linked education setting over the period. Staff members contracted to multiple schools were also removed
because it was not possible to determine durations within each school.

What we found
•

In unadjusted analyses we found significantly increased risk of testing positive across all outcomes,
following known cases in linked schools and households. However, after adjusting for age, sex, rurality,
school type, household case exposure, and numbers of staff/pupils in school/household, we found that
total numbers of cases in the preceding 14-days in the school was associated with a lower risk of testing
positive.

•

The strongest signal in the data (for both staff and pupils) related to exposure to known cases in the
household. We also found a significant association with the wider bubble of cases in any household linked
to the school.

•

Staff members in primary and special schools had a higher odds of a Covid-19 positive test compared with
middle and secondary schools, and staff had higher odds of a positive outcome compared to the reference
level of pupils.

•

The odds of staff testing positive for Covid-19 infection were not significantly increased in the 14-day
period after case detection in the school.

•

When stratifying by pupils, and adjusting for covariates (including household cases), the total number of
cases in the school was not associated with increased risk of test positivity.

•

In contrast, the number of cases in pupils within the same year group was significantly associated with
testing positive.

•

Schools opening between September and December 2020 was not associated with an increased
subsequent risk of testing positive in staff.

•

The total number of cases in a school was not associated with a subsequent increase in the risk of testing
positive.

Figure 1: Fully adjusted multivariable logistic regression results (Model1 Staff and Pupils; Model2 Stratified by
Staff; Model3 Stratified by Pupils). Adjustments for age, sex, residential settlement type, number of pupils and staff
within the linked school, and number of people within linked household are included in the models. Odds ratios are
calculated per individual case of known exposure.

Exposure variable

Model1 Staff and
Pupil Outcomes

Model2 – Staff
Outcomes

Model3 – Pupil
Outcomes

11.81***
(11.02 – 12.15)

39.86***
(35.01 – 45.38)

9.39***
(8.94 – 9.88)

Count of staff member cases within the linked
school

0.93***
(0.89 – 0.97)

0.92’
(0.85 – 1.00)

0.97
(0.91– 1.01)

Model1 and Model2: Count of pupil cases within
the linked school

0.97***
(0.95 – 0.98)

0.98
(0.93 – 1.02)

-

Model3: Count of non-year group pupil cases
within the linked school

-

-

0.92***
(0.89 – 0.94)

Count of pupil cases in the linked school within
the same year group

-

-

1.12***
(1.08 – 1.15)

Count of cases in staff member’s homes linked to
the school.

1.11***
(1.07 – 1.15)

1.09**
(1.02 – 1.17)

1.17***
(1.12 – 1.22)

Count of cases in pupils’ homes linked to the
school.

1.07***
(1.06 – 1.09)

1.04*
(1.01 – 1.07)

1.08***
(1.06 - 1.10)

(within last 14 days)

(n = 83,004)

Count of cases within own household

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘’’ 0.1 ‘ ‘ 1

Why it matters
As schools reopen across the UK following prolonged
periods of school closures, evidence is required
that examines the role of the school setting in
transmission between pupils and school staff.
Findings from this study suggest that pupil to pupil
Covid-19 transmission is likely but the absolute
effects on the wider school population and staff can
be minimised through the implementation of current
mitigation measures, albeit measures that have been
strict.
We conclude that there is good evidence that
the numbers of cases in pupils is associated with
exposure to previous pupil cases within the
school year group, consistent with pupil-to-pupil
transmission linked to schools. A wide range
of extensive mitigation measures in our study
population have likely reduced the potential
for further spread within the wider school pupil
population and from pupil to staff.

(n = 13,543)

(n = 69,461)

What next?
This study has examined plausible transmission pathways
within a school environment and not the risk of staff or
pupils becoming moderately or seriously ill from COVID-19.
As there is a paucity of evidence on the effectiveness of the
vaccines on the reduction of transmission it is beyond the
scope of this paper to assess whether educational staff should
be re-prioritised for vaccination.
However, as the vaccine programme is rolled out further
urgent work is warranted to examine the effectiveness of
vaccines in reducing transmission within educational settings.
Whilst this study has been conducted in Wales it is highly
likely that the findings can be generalised to the UK and many
parts of the world in temperate climates where schools have
around 30 pupils per class and are largely educated indoors.
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