
Scientific evidence

on Covid-19 risks associated with schools

Sara Gandini

Epidemiologist/Biostatistician

European Institute of Oncology 

Milan, Italy



Outline

• SARS-CoV-2 infections in the Italian national observational school 
study

•Meta-analysis on SARS-CoV-2 infections in schools

• Trends of SARS-CoV-2 incidence in Italy, Germany and Portugal with 
school opening during Omicron wave

• Other publications assessing the role of school closure/reopening



Outline

• SARS-CoV-2 infections in the Italian national observational school 
study

•Meta-analysis on SARS-CoV-2 infections in schools

• Trends of SARS-CoV-2 incidence in Italy, Germany and Portugal with 
school opening during Omicron wave

• Other publications assessing the role of school closure/reopening



Background: Stringency index

Daniel V. Gordon et al. Cross-country effects and policy responses to COVID-19 in 2020: The Nordic countries, Economic Analysis 

and Policy, 2021

Italy

ECDC

Days of schools closure during 2020: primary schools 



Cross-sectional and prospective cohort study:

- From 14th September to 7th November 2020 data on Sars-Cov-2 incidence in schools:

7 million students and 700,000 teachers and non-teaching staff: 97% of Italian schools

- The end of November and beginning December data on swabs tests and secondary 

infections: 50% Italian institutes

- In December data on secondary infections by type of index case in schools of Veneto region 

Databases: 

School Principals every week for each comprehensive institute. 

Department of Prevention of the local unit (AULSS) of the National Health System responsible 

for tracing.

Italian civil protection and Office for National Statistics

Study design and sources of data of the national Italian study
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Incidence in the population: 108/10,000, 
elementary and middle schools: 66/10,000

On average 39% lower than 
in the general population

Regions with a lower incidence 
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Incidenza negli studenti delle scuole superiori

Regions with a lower 

incidence than the 

general population

Incidence in high schools students
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In high schools students 
incidence was: 98/10,000. 
In average 9% lower to that 
of the general population. 
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Incidence in teachers and non-teaching staff

Regions with a 

higher incidence 

than the general 

population

Among teachers and non-
teaching staff incidence was 
2-fold higher than in the 
general population approx. 
220/10,000
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The frequency of secondary cases in teachers at school

by type of index case
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Insegnante Alunno

P=0.007

Index case
Teachers Students

Index and secondary cases in 339 schools of the 

Province of Verona 

25th of November to 21st of December 2020

Similar results were found in a study conducted in Georgia
Clusters of SARS-CoV-2 Infection Among Elementary School Educators and Students in One School District — Georgia, 

December 2020–January 2021. Jeremy A. W. Gold, M. MMWR Morb Mortal Wkly Rep. 2021 
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• Investigation of changes in time of Sars-cov-2 in association with opening and 
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Pairwise comparison of median Rt in the indicated 7 days periods (95% Confidence intervals) by similar 

geographical areas

Changes in Rt were not univocally correlated with school opening times
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Lombardy Lombardy Campania Campania

No evidence that opening and closure of schools modified Rt

Rt was computed from the positives after referral to swab by a physician (diagnostic suspicion). 

In all graphs, Rt values are reported as median values with 95% confidence interval over a 7-day period. 

First order derivative of Rt in Lombardy (B) and Campania (D). Days of school opening and closure are indicated.



In Campania even when schools are closed the curve of sars-cov-2 cases 

continues to increase as before

Schools 

opened

Schools closed
(middle and high schools)

High schools

Elementary and middle schools

All schools closed

Population



8
/2

6
/2

0
2

0

8
/2

7
/2

0
2

0

8
/2

8
/2

0
2

0

8
/2

9
/2

0
2

0

8
/3

0
/2

0
2

0

8
/3

1
/2

0
2

0

9
/1

/2
0

2
0

9
/2

/2
0

2
0

9
/3

/2
0

2
0

9
/4

/2
0

2
0

9
/5

/2
0

2
0

9
/6

/2
0

2
0

9
/7

/2
0

2
0

9
/8

/2
0

2
0

9
/9

/2
0

2
0

9
/1

0
/2

0
2

0

9
/1

1
/2

0
2

0

9
/1

2
/2

0
2

0

9
/1

3
/2

0
2

0

9
/1

4
/2

0
2

0

9
/1

5
/2

0
2

0

9
/1

6
/2

0
2

0

9
/1

7
/2

0
2

0

9
/1

8
/2

0
2

0

9
/1

9
/2

0
2

0

9
/2

0
/2

0
2

0

9
/2

1
/2

0
2

0

9
/2

2
/2

0
2

0

9
/2

3
/2

0
2

0

9
/2

4
/2

0
2

0

9
/2

5
/2

0
2

0

9
/2

6
/2

0
2

0

9
/2

7
/2

0
2

0

9
/2

8
/2

0
2

0

9
/2

9
/2

0
2

0

9
/3

0
/2

0
2

0

1
0

/1
/2

0
2

0

1
0

/2
/2

0
2

0

1
0

/3
/2

0
2

0

1
0

/4
/2

0
2

0

1
0

/5
/2

0
2

0

1
0

/6
/2

0
2

0

1
0

/7
/2

0
2

0

1
0

/8
/2

0
2

0

1
0

/9
/2

0
2

0

1
0

/1
0

/2
0

2
0

1
0

/1
1

/2
0

2
0

1
0

/1
2

/2
0

2
0

1
0

/1
3

/2
0

2
0

1
0

/1
4

/2
0

2
0

1
0

/1
5

/2
0

2
0

1
0

/1
6

/2
0

2
0

1
0

/1
7

/2
0

2
0

1
0

/1
8

/2
0

2
0

1
0

/1
9

/2
0

2
0

1
0

/2
0

/2
0

2
0

1
0

/2
1

/2
0

2
0

1
0

/2
2

/2
0

2
0

1
0

/2
3

/2
0

2
0

1
0

/2
4

/2
0

2
0

0

10

20

30

40

50  infants (0-4)  7DMA

 schoolers (5-19)  7DMA

 young adults (20-34)  7DMA

 adults (35-59)  7DMA

 seniors (60-74)  7DMA

 elderly (75+)  7DMA

P
o

si
tiv

e
s/

1
0

0
,0

0
0

 in
d

iv
id

u
a

ls

school opening
CSchools open

August September October

0-4 years

35-59 years

20-34 years

Cases increased primarily for the 20-59 age groups



National observational Italian school study



https://www.euro.who.int/en/media-centre/sections/press-releases/2021/largest-disruption-to-schooling-in-history-due-to-covid-19-measures-

must-not-rob-children-of-their-education-and-development

WHO and schools closure



Outline

• SARS-CoV-2 infections in the Italian national observational school 
study

•Meta-analysis on SARS-CoV-2 infections in schools

• Trends of SARS-CoV-2 incidence in Italy, Germany and Portugal with 
school opening during Omicron wave

• Other publications assessing the role of school closure/reopening



Meta-analysis of tests from screening in schools
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Caini et al. SARS-CoV-2 Circulation in the School Setting: A Systematic Review and Meta-Analysis. Int J Environ Res Public Health. 2022
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Outline

• SARS-CoV-2 infections in the Italian national observational school 
study

•Meta-analysis on SARS-CoV-2 infections in schools

• Trends of SARS-CoV-2 incidence in Italy, Germany and Portugal with 
school opening during Omicron wave

• Other publications assessing the role of school closure/reopening



0.8

1.0

1.2

1
1

-l
u

g
-2

0
2

2

1
8

-l
u

g
-2

0
2

2

2
5

-l
u

g
-2

0
2

2

0
1

-a
g

o
-2

0
2

2

0
8

-a
g

o
-2

0
2

2

1
5

-a
g

o
-2

0
2

2

2
2

-a
g

o
-2

0
2

2

2
9

-a
g

o
-2

0
2

2

0
5

-s
e

t-
2

0
2

2

1
2

-s
e

t-
2

0
2

2

1
9

-s
e

t-
2

0
2

2

2
6

-s
e

t-
2

0
2

2

0
3

-o
tt
-2

0
2

2

1
0

-o
tt
-2

0
2

2

1
7

-o
tt
-2

0
2

2

Date

R
c
 -

 W
a
lli

n
g
a
-T

e
u
n
is

Italy; 6-19 years

0.8

1.0

1.2

1
1

-l
u

g
-2

0
2

2

1
8

-l
u

g
-2

0
2

2

2
5

-l
u

g
-2

0
2

2

0
1

-a
g

o
-2

0
2

2

0
8

-a
g

o
-2

0
2

2

1
5

-a
g

o
-2

0
2

2

2
2

-a
g

o
-2

0
2

2

2
9

-a
g

o
-2

0
2

2

0
5

-s
e

t-
2

0
2

2

1
2

-s
e

t-
2

0
2

2

1
9

-s
e

t-
2

0
2

2

2
6

-s
e

t-
2

0
2

2

0
3

-o
tt
-2

0
2

2

1
0

-o
tt
-2

0
2

2

1
7

-o
tt
-2

0
2

2

Date

R
c
 -

 W
a
lli

n
g
a
-T

e
u
n
is

Italy; 20-79 years
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Germany; 5-19 years
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Case reproduction number R
c
, Italy and Germany by age, with schools opening
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Causal association: Staggered Difference in differences analysis

Italy - Rc Average effect of school opening by lenght of exposure

6-19 years old 20-79 years old

Dates of school opening

Overall summary of ATT's based on event-study/dynamic 

aggregation: -0.53 (-0.57; -0.49) *

Dates of school opening

Overall summary of ATT's based on event-study/dynamic 

aggregation: -0.04 (95%CI: -0.068, -0.009)*



Overall summary of ATT's based on event-

study/dynamic aggregation:

-0.29 (95%CI: -0.36, -0.23) *

Causal association: Staggered Difference in differences analysis

Germany - Average effect of school opening by lenght of exposure

Overall summary of ATT's based on event-study/dynamic 

aggregation:

-0.07 (95%CI: -0.111, -0.024) *

5-19 years old 20-79 years old
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School opening



0-19 years old 20-79 years old

Counterfactual

Counterfactual

Causal association: Sustained effect of schools opening in Portugal



Outline

● SARS-CoV-2 infections in the Italian national observational school study

● Meta-analysis on SARS-CoV-2 infections in schools

● Trends of SARS-CoV-2 incidence in Italy, Germany and Portugal with 

school opening during Omicron wave

● Other publications assessing the role of school closure/reopening



Analysis adjusting for confounders and at a high granular level

Fukumoto, K. et al. No causal effect of school closures in Japan on the spread of COVID-19 in spring 2020. Nat Med 2021



Studies with lower risk of bias did not report any association, while those with a higher risk of 

bias generally reported significant preventive effects of school closure.

Studies that provided a quantitative estimate of the impact school closures on community 

transmission of SARS-CoV-2.

Walsh S et al Do school closures and school reopenings affect community transmission of COVID-19? A systematic review 

of observational studies. BMJ Open 2021



Meta-analysis of serological tests

The specificity of the tests was generally very high, but this is not sufficient for screening 

the general population in areas with low prevalence such as schools.

A positive predictive value between 76% and 88% with a prevalence of 5% means that 

about 1 in 5 results would be a false positive case.

Caini S et al. Euro Surveill. 2020



The risk of intensive care for Covid-19 in teachers was found lower compared with other 

occupations (excluding health care workers). 

The sex- and age-adjusted relative risk was:

among preschool teachers RR= 1.10 (95%CI: 0.49 to 2.49) 

among school teachers RR=0.43 (95%CI: 0.28 to 0.68) 

Ludvigsson et al. N Engl J Med February 2021. 

Teachers vs other occupations



Fenton et al BMJ September 2021

Teachers vs healthcare workers: a national Scottish study

Teachers and their households were at lower risk of severe COVID-19 compared to other 

occupational groups.



• No clear evidence that school openings are causally associated with increased transmission of 
SARS-CoV-2, both in the young population and the in general population, in Italy during the 
second wave.

• Consistent results across three different countries (Italy, Germany and Portugal) during the 
Omicron wave indicate no association with school opening.
Multivariable models with adjusting for confounders did not change the results.
The trends of SARS-CoV-2 curves appear to be driven more by the geographical location and 
overall population behavior than by school openings. 

• The highest rates of infection and infectivity were found among teachers, although no more 
severe cases of COVID-19 were observed compared to other occupations.

• Given the uncertain evidence on transmission and the well-known psychological harm of 
closures, the Precautionary Principle should have supported reopening schools during the 
second wave.

Conclusions



Thanks

In particular for statistical analyses: 

Federica Bellerba and Giulia Doi, IEO team, and all Eucare consortium
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