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Summary

BACKGROUND: Few studies have directly examined the 
incidence or seroprevalence of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infections in chil-
dren, parents and teachers from the same school com-
munities. This study aimed to describe SARS-CoV-2 sero-
prevalence within cantonal districts and school 
communities in children, parents and school personnel in 
June-September 2020 and March-April 2021 in the canton 
of Zürich, Switzerland.

METHODS: We invited children from 55 randomly select-
ed primary and secondary schools and 275 classes with-
in them to participate in the Ciao Corona study in June-
July 2020. Parents of the participating children and all 
school personnel were invited in August-September 2020. 
Eligible classes, parents and school personnel were test-
ed again in March-April 2021. Venous blood was tested 
for SARS-CoV-2 serology. We collected sociodemograph-
ic information of the participants in online questionnaires 
on enrolment in the study. We excluded vaccinated adults 
and those with unverified vaccination status from the main 
analysis. Seroprevalence estimates were adjusted for test 
accuracy. We assessed the variability of seroprevalence 
within and across cantonal districts and school communi-
ties and compared it with the per capita cumulative inci-
dence of confirmed SARS-CoV-2 infections.

RESULTS: In June-September 2020, 2,473 children, 
1,608 school personnel and 2,045 parents participated 
in the study. In June-September 2020, seroprevalence 
was low (4.4% to 5.8%) in all cohorts. In March-April 
2021, seroprevalence in children and parents (18.1% and 
20.9%) was slightly higher than in school personnel 
(16.9%). We observed a large variation in seroprevalence 
estimates of the three cohorts within and between districts 
and school communities, with the median ratio of chil-
dren’s seroprevalence to per capita confirmed cases in 
district inhabitants of 3.1 (interquartile range 2.6 to 3.9). 
Seroprevalence was lower in children in the upper school 
level and their parents, but not teachers. Children’s sero-
prevalence was slightly higher in classes with infected

main teachers and families with one infected parent and
substantially higher in families with two infected parents.

CONCLUSIONS: We observed similar seroprevalence in
children and parents, somewhat lower in school personnel
in March-April 2021 and striking variation between districts
and school communities. Children’s seroprevalence was
higher in classes with infected main teachers and from
families with infected parents.

Introduction

The spread of severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2) in schools has been variable across
regions and at different time points [1–4]. Despite accumu-
lating evidence that children experience milder symptoms
[5, 6] and no greater incidence or SARS-CoV-2 infections
than adults [7, 8], the evidence of how SARS-CoV-2 infec-
tion spread between family and school members remains
limited.

In response to the COVID-19 pandemic, many countries
worldwide suspended in-person attendance of schools in
2020–2021 for significant periods [9, 10]. In contrast, de-
spite the high incidence of SARS-CoV-2, children in
Switzerland attended school in person continuously in
2020–2021 except for 6 weeks in March-May 2020, which
coincided with national lockdown measures. After the
summer break of 2020, preventive measures (e.g., distanc-
ing rules in classrooms and teachers’ rooms, no mixing of
classes, reduction of large group activities, a requirement
to keep children at home when ill, contact tracing sys-
tems) were retained in all schools in the school year 2020/
2021. In autumn 2020, as the incidence of SARS-CoV-2
infections was rising, mandatory masking was implement-
ed for adults in all schools (October 2020), children in
secondary schools (November 2020) and older children
in primary schools (approximately from age 10; January
2021). Preventive measures in the public and workplace
were often broader. For example, masking in public trans-
port, shops and public buildings was gradually implement-
ed in August-October 2020, home office work was recom-
mended when possible from November 2020 (obligatory
from January 2021), and the number of persons in public
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or private events and meetings was gradually restricted
to 5 persons in January 2021. With the easing incidence
of SARS-CoV-2 infections, these measures were again re-
laxed from April 2021.

Few studies have directly examined the incidence or sero-
prevalence of SARS-CoV-2 infections in children, parents
and teachers from the same school communities [11, 12].
Existing studies have mostly analysed diagnosed SARS-
CoV-2 infections or those identified by screening of con-
tacts, thus likely missing asymptomatic and mild infec-
tions. This study aimed to describe SARS-CoV-2
seroprevalence within Swiss cantonal districts and school
communities in children, parents and school personnel in
June-September 2020 and March-April 2021.

Materials and methods

Ciao Corona is a cohort study of 2,500 children, 2,000 par-
ents of the participating children, and 1,600 school person-
nel from 55 randomly selected schools from all districts of
the canton of Zürich, Switzerland, described in detail ear-
lier [13, 14]. Within participating schools, children from
randomly selected classes, all school personnel and parents
of participating children were invited. The target number
of enrolled schools per district was proportional to the total
district population size. The study was approved by the
Ethics Committee of the Canton of Zürich, Switzerland
(2020-01336). Participants (or their parents) provided writ-
ten informed consent.

Serological testing and questionnaires

Serology was measured in June-September 2020 (children:
June-July; adults: August-September) and March-April
2021 in venous blood with the SenASTrIS test (Sensitive
Anti-SARS-CoV-2 Spike Trimer Immunoglobulin Sero-
logical, sensitivity 98.3%, specificity 98.4%, as deter-
mined in population-based samples) [15, 16]. We excluded
vaccinated adults (n = 123) and those eligible for vaccina-
tion but with unclear vaccination status (n = 215) from the
main analysis of March-April 2021 results. In case siblings
(two or three children) of the same family were attending
the randomly invited classes within schools and were test-
ed, each child was treated as independent.

We collected sociodemographic information of the partici-
pants with online questionnaires on enrolment in the study.
For teaching school personnel of the participating classes,
we collected the number of teaching hours and the dura-
tion of teaching to identify main class teachers (defined as
teaching the tested class ≥14 hours per week for ≥6 months
in 2020/2021).

Statistical analysis

Descriptive results of the cohorts and individuals are pre-
sented for June-September 2020 and March-April 2021,
whereas results in schools, classes and families focus on
March-April 2021 because seroprevalence was low and
thus the proportion of false-positive values among the un-
adjusted individual serological results was comparatively
high in June-September 2020.

We adjusted population seroprevalence estimates for test
accuracy using parametric bootstrapping sampling [17],
using the function adjPrevSensSpecCI from the R package

bootComb [18]. The function takes the sensitivity and
specificity of the serological test, as well as their confi-
dence intervals, and the number of tested and seropositive
participants as inputs to estimate the adjusted seropreva-
lence. We also present seroprevalence stratified by sex and
school level. (In cases of parents with children from or
teachers present in multiple school levels, their data were
included for each relevant school level). To compare the
proportions of seropositive children and teachers in class-
es, and children and parents in families, we used unad-
justed serological test results because adjustment for false
negative and positive values is only possible on a popula-
tion level. We used multivariable logistic regression mod-
els to predict individual unadjusted serological results of
children, parents and class teachers and thus estimate the
predictive value of sex, age, school level and cumulative
incidence of diagnosed SARS-CoV-2 infections in the dis-
trict.

Data analysis was performed with R version 4.0.3 [19].
There were no missing data for the main presented vari-
ables (serology, age, sex, and school, class and family in-
formation).

Variability of seroprevalence

We further explored the variability of seroprevalence with-
in and across cantonal districts and school communities in
March-April 2021. We defined a school community as a
single school or a pair of a primary and a secondary school
serving the same area. We compared the seroprevalence of
the tested children, parents and teachers with the total per
capita cumulative incidence of diagnosed SARS-CoV-2 in-
fections within the cantonal districts and school communi-
ties to compare the seroprevalence in the three participat-
ing cohorts to the overall number of detected cases in the
area. Official statistics on confirmed SARS-CoV-2 infec-
tions in the canton of Zürich [20] were used to calculate
cumulative incidence in the total population of the districts
or postal codes constituting tested school communities. To
obtain the estimated cumulative incidence in school com-
munities, the constituent postal codes were weighted by
the number of tested children from the school community
residing in them.

Results

Seroprevalence in children, school personnel and par-
ents

In June-September 2020, 2,473 children, 1,608 school per-
sonnel and 2,045 parents participated in the study. In
March-April 2021, 2,450 children, 1,435 school personnel
and 1,545 parents participated. Figure 1 shows the flow-
chart of study participants. We present the age, sex and
serological status of participants (including the raw propor-
tions of seropositive participants) in table 1.

In June–September 2020, the adjusted seroprevalence was
4.4% (95% confidence interval 2.1–6.2%) among children,
4.6% (2.3–6.7%) among school personnel and 5.8%
(3.5–7.8%) among parents. In March–April 2021, the sero-
prevalence was 18.1% (15.7–20.7%) among children,
16.9% (14.1–19.8%) among school personnel and 20.9%
(18.0–23.9%) among parents. The seroprevalence was
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slightly lower (15.0% in school personnel and 19.3% in
parents) when incorporating adjusted results from vacci-
nated and potentially vaccinated adults (appendix).

Variation in seroprevalence across districts and school
communities

The relationship between the seroprevalence of children,
school personnel and parent cohorts within districts and
school communities was not consistent in March-April
2021 (figure 2), with large variation in cohort estimates al-
so across districts and school communities.

The median difference between parents’ and children’s
seroprevalence in districts was 2.2% (interquartile range
[IQR] 1.7% to 5.2%), and the median difference between

Figure 1: Flowchart of study participants.

school personnel and children was –1.8% (IQR –5.2% to
1.0%). The median difference between parents’ and chil-
dren’s seroprevalence in school communities was 2.9%
(IQR –1.8% to 7.1%), and between school personnel and
children, it was –0.5% (IQR –7.2% to 7.3%). The distrib-
utions were similar when analysing children (n = 577) and
parents (n = 1016) only from families in which both par-
ents were tested (appendix, figure S3).

The variation in seroprevalence of SARS-CoV-2 was more
pronounced than the variation in cumulative incidence.
The median ratio of children’s seroprevalence to per capita
diagnosed SARS-CoV-2 cases in district inhabitants was
3.1 (range 1.8 to 4.3, IQR 2.6 to 3.9).

Seroprevalence by sex, school level and school person-
nel job

We observed no sex differences in the seroprevalence with-
in cohorts in March-April 2021 (table 2).

Children and parents with children in the upper school lev-
el had lower seroprevalence. No substantial difference ex-
isted in the seroprevalence of children with tested and non-
tested parents (18.5% vs 17.9%). Among school personnel,
teachers and canteen personnel were seropositive most fre-
quently (17.8%, n = 1133, and 17.2%, n = 88), followed
by cleaning personnel (15.3%, n = 67) and school adminis-
tration (11.5%, n = 126). In a multivariable logistic regres-
sion model, children at the middle school level (vs upper
school level; odds ratio [OR] with 95% confidence inter-
val 1.29 [1.01–1.65]) and residing in districts with a high-
er cumulative incidence of confirmed SARS-CoV-2 infec-
tions (OR with 95% confidence interval 1.03 (1.01–1.05)
for an additional infection per 1,000 district inhabitants)
were more likely to test seropositive. No significant pre-
dictors were observed for parents’ and class teachers’ sero-

Table 1:
Characteristics of the children, school personnel and parent participant cohorts in June-September 2020 and March-April 2021.

June-September 2020 March-April 2021

Children 2473 2450

n (%) seropositive 144 (6%) 469 (19%)

Age (median [range]) 1 [6–16] 12 [7–17]

Sex (female (%)) 1270 (51%) 1279 (52%)

School personnel 1608 1435

n (%) seropositive 98 (6%) 258 (18%)

Age (median [range]) 45 [15–76] 44 [15–77]

Sex (female (%)) 1214 (75%) 1084 (76%)

Parents 2045 1545

n (%) seropositive 148 (7%) 347 (22%)

Age (median [range]) 45 [25–69] 46 [29–72]

Sex (female (%)) 1132 (55%) 888 (57%)

Table 2:
Seroprevalence with 95% confidence interval in children, parents and school personnel based on sex and school level in March-April 2021.

n Children n Parents a n School personnel b

Seroprevalence Seroprevalence Seroprevalence

Sex Female 1279 18.2% (15.3–21.3) 888 21.5% (18.1–25.1) 1084 16.7% (13.9–20.1)

Male 1165 18.1% (15.1–21.2) 645 20.2% (16.4–24.1) 347 17.1% (12.5–22.0)

School level Lower 768 18.1% (14.7–21.7) 669 22.6% (18.8–26.7) 216 21.3% (15.3–27.9)

Middle 845 20.3% (16.9–23.9) 599 23.4% (19.4–27.7) 181 17.2% (11.2–24.0)

Upper 837 16.0% (12.7–19.3) 392 17.8% (13.4–22.6) 227 18.4% (12.8–24.5)

a Parents with tested children in several school levels are included in all relevant groups.
b Only teachers of the tested classes are included in the estimates stratified by school level. Teachers in several school levels are included in all relevant groups. Seroprevalence
in other school personnel was 15.6% (12.4–18.9) [n = 864].
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logical results; full results of the models are provided in the
appendix (Table S3).

Potentially due to overall low seroprevalence in June-Sep-
tember 2020, we observed no significant sex differences
in any of the three cohorts and no differences between the
school levels in parents and school personnel (appendix,
table S4). Children in the lower school level had slight-
ly lower seroprevalence, although the absolute differences
were small (2.9% in lower vs 5.2% in middle and 4.7% in
upper school levels).

Serological results within classes and families

In March-April 2021, children from 275 classes (median 5
classes per school) were tested. In 134 classes, at least 4
children, at least 25% of the children and at least one main
teacher were tested. Among these, classes with seroposi-
tive main teachers had a higher proportion of seropositive
children (figure 3A). For 1,126 (46%) children, at least one
parent was tested; two parents were tested for 577 (24%)
children. Children with two seropositive parents were the
most likely to be seropositive, followed by children with a
single seropositive parent (figure 3B).

Figure 2: Seroprevalence (%) in children, parents and school personnel and cumulative incidence of the population in the canton of Zürich,
Switzerland, in March-April 2021. A – within cantonal districts, B – within school communities Empty black circles represent the cumulative in-
cidence of laboratory-confirmed SARS-CoV-2 infections among inhabitants of the district by the middle of the testing period. At the bottom of
figure 1A are the numbers of children tested within the district. Districts and school communities are ordered by increasing seroprevalence in
children.
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Discussion

The seroprevalence of SARS-CoV-2 in June-September
2020 was low in children, parents and school personnel.
The seroprevalence increased significantly by March-April
2021 in all three cohorts, with slightly higher seropreva-
lence in parents and children than in school personnel.
The pattern of seroprevalence in the cohorts varied con-
siderably within and between districts and school commu-
nities. We observed a two-fold variation in the ratio of

seropositive children to the cumulative incidence of con-
firmed SARS-CoV-2 infections in districts. This highlights
the drawbacks of relying on the PCR-confirmed SARS-
CoV-2 infections to estimate the spread of SARS-CoV-2 –
and further stresses the importance of representative popu-
lation-based seroprevalence studies.

Children and parents had lower seroprevalence in families
with children in the upper school level than in those with
children in lower or middle school levels. In contrast, the

Figure 3: Proportion of seropositive children in classes and families depending on the number of tested and seropositive main teachers and
parents in March-April 2021. A – Classes with at least one main teacher and 4 children tested. Numbers (N) below graphs correspond to the
numbers of classes in the category. B – Families with at least one child and one parent tested. Numbers (N) below graphs correspond to the
numbers of families in the category. Note: The name of the category, written in grey below the number of classes or families tested, tells how
many teachers (parents) were tested in a class (family) from the total tested within that class (family). E.g., “0 of 1” signifies classes where a
single main teacher was tested, with the test result seronegative. We do not show two classes with 3 main teachers tested because confi-
dence intervals could not be estimated for single data points.
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seroprevalence of teachers in higher and middle school
levels was similar, and it was slightly higher in the lower
school level (table 2). All school personnel and children
in the upper school level were consistently wearing masks
from November 2020. In contrast, masks were not imple-
mented in the lower school level and only for a few months
in middle school level children [21]. As a result, masks
could have contributed to preventing infection spread and
thus lower seroprevalence of children in higher grades and,
in turn, in their parents.

On the class level, the seroprevalence of children within
classes in which a main teacher tested seropositive was on
average higher compared to the classes with a seronega-
tive teacher. However, the difference in the proportion of
seropositive children in such classes was not large (27%
vs 18%). In contrast, the differences in proportions of
seropositive children in families with 0, 1 and 2 seropos-
itive parents were much larger (9% vs 20% vs 76%). The
higher "parent-child" than "teacher-child" concor-
dance likely reflects the type and duration of contact in
families and classrooms. This finding is consistent with
studies relying on contact tracing information and report-
ing higher secondary attack rates in families than in
schools [4, 22, 23]. A lack of clear strong association be-
tween children’s and teachers’ serological status within
classes would be expected if the majority of infections
in the classrooms – in both children and their teachers –
were sporadic, independent of each other and not a result
of class outbreaks. Previous results of our study suggested
that the majority of SARS-CoV-2 infections in school chil-
dren were indeed not part of class clusters [14, 21]. How-
ever, this association is likely to change as more-transmis-
sible SARS-CoV-2 variants become prevalent.

This study presents unique combined results of children,
their parents and teachers from the same school commu-
nities and districts and adds to our understanding of infec-
tion chains in schools and families, which are often unde-
tected. However, it has several limitations. First, although
the schools and classes were randomly sampled to be in-
vited, children participating within classes (approximate-
ly 50%) might have been somewhat (self) selected. Sim-
ilarly, participating parents and teachers might have been
somewhat different from those who chose not to partic-
ipate. For example, parents were more likely to attend
testing in March-April 2021 if their child reported symp-
toms in 2020–2021 (at least one parent of 52% asymp-
tomatic and 67% symptomatic children participated), al-
though participation was reassuringly not different in the
parents of seropositive and seronegative children. Potential
selection bias, the partly non-nested structure of cohorts
(in cases of parents with several tested children and teach-
ers present in multiple classes), and the inability to adjust
for false positive and negative individual serological re-
sults also precluded elaborate modelling of associations
between serological results of the three cohorts, beyond
simple logistic regression models of each cohort separate-
ly. Second, although serological tests have the advantage
of capturing all previous rather than only the actual or di-
agnosed SARS-CoV-2 infections, temporal and direction-
al associations cannot be deduced. A positive serological
test result could reflect infection of up to a year ago, al-
though antibodies are subject to some waning [24]. Thus,

for example, we could not deduce whether a parent or a
child was infected first in the family. Finally, the study was
conducted when the delta and omicron variants of SARS-
CoV-2 were not yet prevalent in Switzerland. Due to their
higher infectiousness, the associations of seroprevalence
within families and classes might be different beyond the
timeframe of this study.

In conclusion, we observed similar seroprevalence in chil-
dren and parents, and somewhat lower seroprevalence in
school personnel, in March-April 2021 in Zürich, Switzer-
land, and striking variation in seroprevalence between dis-
tricts and school communities. Children’s seroprevalence
was higher in classes with infected main teachers and in
families with one or two infected parents. The trends in
class and school community seroprevalence should be in-
terpreted in the context of SARS-CoV-2 infection spread in
the community more generally.

Data sharing statement

Data is still being collected for the longitudinal cohort
study Ciao Corona. On study completion in 2023, deiden-
tified and potentially aggregated participant data, together
with required data dictionaries, will be available on reason-
able request by email to the corresponding author. The pur-
pose and methods of data analysis will be evaluated by the
study team first to ensure that it complies with the ethics
approval.
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Appendix

Study results including the vaccinated parents
and school personnel

This appendix incorporates in the analysis of the partici-
pant cohorts also the results of vaccinated and potentially
vaccinated parents and school personnel.

By April 2021 in Switzerland, persons over 50 years as
well as some high-risk populations were eligible for
SARS-CoV-2 vaccination. At the time of testing in 2021,
approximately 8% of parents and 3% of school personnel
were vaccinated against SARS-CoV-2. In interpreting their
serological results, we considered self-reported vaccina-
tion status and detection of IgG against SARS-CoV-2 anti-
gen N (N-IgG).

Participating adults negative for S-IgG and IgA were con-
sidered seronegative. Adults positive for S-IgG or IgA and
positive for N-IgG were considered seropositive due to in-
fection regardless of vaccination status. Vaccinated adults
positive for S-IgG or IgA and negative for N-IgG were
considered seropositive due to vaccination only, and fur-
ther analysed as seronegative. We removed participants
with both uncertain vaccination information and negative
N-IgG from analysis (3 school personnel and 7 parents).
In this appendix, we further refer to as “seropositive” only
persons with positive serology due to SARS-CoV-2 infec-
tion.

Table S1 describes the characteristics of the participants.

In March-April 2021, the adjusted seroprevalence was
18.1% (15.7–20.7%) among children, 15.0% (12.4–17.7%)
among school personnel, and 19.3% (16.6–22.1%) among
parents. The adjusted seroprevalence in the cantonal dis-
tricts is shown in figure S1A, along with the cumulative
incidence of confirmed SARS-CoV-2 infections. The rela-
tionship between the seroprevalence of the three cohorts

within districts and school communities was not consis-
tent.

Median difference between parent and children seropreva-
lence in districts was 0% (interquartile range (IQR) –1.9%
to 1.7%), and between school personnel and children
–5.0% (IQR –6.2% to 0.5%).

Median difference between parent and children seropreva-
lence in school communities was 1.1% (IQR –2.7% to
6.3%), and between school personnel and children –2.3%
(IQR –8.9% to 3.8%).

No sex differences were observed in the seroprevalence
within cohorts (table S2). There were no differences in
seroprevalence of children with tested and non-tested par-
ents (18.5% vs 17.8%). Teachers and canteen personnel
were seropositive most frequently (16.1%, n = 1247, and
15.4%, n = 97), followed by cleaning personnel (11.9%, n
= 84) and school administration (9.2%, n = 152). Children
and parents with children in upper school level had lower
seroprevalence.

In 141 classes, at least 4 children and at least 25% of the
class children as well as at least one main teacher were
tested. Classes with seropositive main teachers had higher
proportion of seropositive children (figure S2A). At least
one parent was tested for 1202 (49%) of the tested chil-
dren, and two parents for 674 (28%) of the tested children.
Children with two seropositive parents were the most like-
ly to be seropositive, followed by children with a single
seropositive parent (figure S2B).

Median difference between parent and children seropreva-
lence in districts was 2.8% (interquartile range (IQR)
–1.9% to 7.3%), and between school personnel and chil-
dren –3.0% (IQR –6.2% to 1.1%).

Median difference between parent and children seropreva-
lence in school communities was 0.6% (interquartile range
(IQR) –6.4% to 9.1%), and between school personnel and
children –3.7% (IQR –11.3% to 8.6%).

Table S1:
Characteristics of the children, school personnel and parent participant cohorts.

March-April 2021

Children 2450

N seropositive 496

Age (median [range]) 12 [7–17]

Sex (female (%)) 1279 (52%)

School personnel 1604

N seropositive 259

Age (median [range]) 45 [15–77]

Sex (female (%)) 1215 (76%)

Parents 1714

N seropositive 347

Age (median [range]) 46 [29–71]

Sex (female (%)) 992 (58%)

Original article Swiss Med Wkly. 2022;152:w30193

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)”.
No commercial reuse without permission. See https://smw.ch/permissions

Page 8 of 12



Figure S1: Seroprevalence in children, parents and school personnel and cumulative incidence of the population in the canton of Zurich,
Switzerland, in March-April 2021. A – within the cantonal districts, B – within school communities Empty black circles represent cumulative in-
cidence of laboratory-confirmed SARS-CoV-2 infections among inhabitants of a district. At the bottom of figure 1A are numbers of children
tested within the district. Districts and school communities are ranked by increasing seroprevalence in children.

Table S2:
Seroprevalence with 95% confidence interval [number of participants] in children, parents and school personnel based on sex and school level in March-April 2021.

n Children n Parents a n School personnel b

Seroprevalence Seroprevalence Seroprevalence

Sex Female 1279 18.2% (15.3–21.3) 992 19.8% (16.6–23.2) 1215 14.9% (12.1–17.8)

Male 1165 18.1% (15.1–21.2) 708 18.7% (15.1–22.4) 385 15.5% (11.2–20.1)

School level Lower 768 18.1% (14.7–21.7) 711 21.0% (17.4–24.9) 240 19.0% (13.5–25.1)

Middle 845 20.3% (16.9–23.9) 660 21.5% (17.7–25.5) 193 16.0% (10.2–22.4)

Upper 837 16.0% (12.7–19.3) 448 15.9% (11.8–20.2) 245 17.3% (12.0–23.1)

a Parents with tested children in several school levels are included in all relevant groups.
b Only class teachers are included in the estimates stratified by school level. Teachers in several school levels are included in all relevant groups. Seroprevalence in non-teaching
school personnel was 13.5% (10.5–16.5) [n = 983].
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Figure S2: Proportion of seropositive children in classes and families depending on the number of tested and seropositive main teachers and
parents in March-April 2021. A – classes with at least one main teacher and 4 children tested. Numbers (N) below graphs correspond to the
numbers of classes in the category. B – families with at least one child and one parent tested. Numbers (N) below graphs correspond to the
numbers of families in the category. Note: the name of the category, written in grey below the number of classes or families tested,written in
grey below the number of classes or families tested, tells how many teachers (parents) were tested in a class (family) from the total tested
within that class (family). E.g., “0 of 1” signifies classes where a single main teacher was tested, with test result seronegative. We do not show
two classes with 3 main teachers tested, as confidence intervals could not be estimated for single data points.
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Figure S3: Seroprevalence in children, parents and school personnel and cumulative incidence of the population in the canton of Zurich,
Switzerland, in March-April 2021. Only children and parents from families in which both parents were tested are included. A – within the can-
tonal districts, B – within school communities Empty black circles represent cumulative incidence of laboratory-confirmed SARS-CoV-2 infec-
tions among inhabitants of the district. At the bottom of figure 1A are numbers of children tested within the district. Districts and school commu-
nities are ordered by increasing seroprevalence in children.
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Table S3:
Multivariable logistic regression models for individual children, parents’ and class teachers’ serological results in March-April 2021.

Children Parents Class teachers

n 2450 1384 520

Odds ratio (95% confidence interval)

Sex (female vs male) 1.01 (0.82–1.23) 1.08 (0.82–1.43) 0.99 (0.60–1.68)

Age (years)a – 1.01 (0.98–1.04) 1.00 (0.99–1.02)

School level Upper Reference Reference Reference

Middle 1.29 (1.01–1.65) 1.24 (0.88–1.75) 0.91 (0.51–1.58)

Lower 1.15 (0.89–1.49) 1.24 (0.87–1.78) 1.25 (0.75–2.11)

District cumulative incidence of diagnosed SARS-CoV-2 infections, per 1000 inhabitants 1.03 (1.01–1.05) 1.01 (0.99–1.04) 1.01 (0.97–1.05)

a Age is not included in the model of children’s result, as it is highly correlated with school level.

Parents and class teachers assigned to multiple school levels are excluded from the models.

Table S4:
Seroprevalence with 95% confidence interval in children, parents and school personnel based on sex and school level in June-September 2020.

n Children n Parents a n School personnel b

Seroprevalence Seroprevalence Seroprevalence

Sex Female 1270 4.9% (2.5–7.1%) 1132 6.1% (3.5–8.5%) 1214 4.3% (1.9–6.5%)

Male 1197 3.8% (1.4–5.9%) 902 5.6% (2.9–8.0%) 389 5.5% (2.2–8.9%)

School levelc Primary school 1563 4.2% (1.8–6.2%) 1629 6.5% (4.0–8.6%) 989 4.2% (1.7–6.5%)

Lower 700 2.9% (0.5–5.2%) 793 5.9% (3.2–8.6%)

Middle 863 5.2% (2.5–7.6%) 836 7.0% (4.2–9.6%)

Secondary school: upper 910 4.7% (2.1–7.1%) 646 4.9% (2.1–7.6%) 620 5.4% (2.5–8.1%)

a Parents with tested children in several school levels are included in all relevant groups.
b Teaching personnel both in primary and secondary schools are included in both groups.
c Primary school includes lower and middle school levels; secondary school includes upper school level. For school personnel, school level information within primary school
(lower or middle school level) was not available for June-September 2020 testing round.
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