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ABSTRACT

BACKGROUND

Children are discussed as hidden SARS-CoV-2 virus reservoir because of predominantly mild or even asymptomatic
course of disease. The objective of this cross-sectional study in May-July 2020 was to assess the prevalence of SARS-
CoV-2 antibodies and virus RNA in schoolchildren, consistent with previous infection by contact tracing.
METHODS

School authorities approached parents for voluntary participation. Interested families were contacted by the study
team. A nasal and oropharyngeal swab, a blood sample, and a questionnaire were employed. Primary endpoint was the
frequency of SARS-CoV-2 real-time RT-PCR- and antibody-positive children. Antibody-positivity was assessed by a
highly-sensitive first-line ELISA, and a neutralization assay and two other immunoassays as confirmatory assays.
RESULTS

Of 2069 children (median age 13 years, IQR 10-15) 2 cases (0.1%) tested positive for SARS-CoV-2 RNA and 26
cases (1.3%) tested positive for specific antibodies. SARS-CoV-2-specific antibodies exhibited detectable virus-
neutralizing activity in 92% (24 of 26 samples). Seropositivity was associated with a history of mild clinical
symptoms in 14 children (53.8%), while 12 children (46.2%) remained asymptomatic. Among 13 seropositive
children being tested concomitantly with their siblings, only one pair of siblings was seropositive. Contact tracing
revealed adult family members and school teachers as potential index cases.

CONCLUSION

In school children, the infection rate with SARS-CoV-2 is low and associated with a mild or asymptomatic course of
disease. Virus spreading seemed to occur more likely in intergenerational contacts than among siblings in the same
household. The presence of neutralizing SARS-CoV-2 antibodies in children may reflect protective adaptive

immunity.

KEY MESSAGE

There are concerns about undetected, asymptomatic or mildly symptomatic pediatric cases and SARS-CoV-2 being
unknowingly transmitted in the household, schools, and the community. Based on this concern most countries
worldwide have enforced school closures at the beginning of the pandemic. The objective of this cross-sectional study
in May-July 2020 was to assess the prevalence of SARS-CoV-2 antibodies and virus RNA in schoolchildren,
consistent with previous infection.

This study shows that the seroprevalence of SARS-CoV-2 antibodies in our cohort of children was low (1,35%). All
affected pediatric cases were either mildly affected or asymptomatic. Contact tracing of seropositive cases revealed
intergenerational index cases (parents, teachers). Due to the high number of siblings in the study population we could
provide insight into transmission patterns among children living in the same household. Virus spreading from child-
to-child in the same household seems to occur rarely. With the use of 3 ELISAs and a virus neutralization assay we

detected the neutralizing capabilities of antibodies in 92% of seropositive children.
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In conclusion, children can acquire SARS-CoV-2, mostly develop mild disease or stay asymptomatic, mount
correlates of a protective immune response, but seem to transmit the virus infrequently. These observations might

have important implications on school- and childcare-related public health measures during the pandemic.

KEYWORDS: immunity, prevalence, schoolchildren, SARS-CoV-2, seroprevalence

BACKGROUND

The outbreak of coronavirus disease 2019 (COVID-19) in mainland China in December 2019, attributed to a newly
detected zoonotic virus called severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2), marked the start
of an unprecedented pandemic, to date causing over 89 million infections and 1.9 million deaths worldwide. At
present, there are insufficient data to draw conclusions about the significance of children regarding SARS-CoV-2
susceptibility and transmission. While infection happens throughout all age groups, children are less likely to develop
severe courses of the disease compared to adults, and a large proportion of children seem to stay asymptomatic.'?
However, a small percentage, especially children with underlying medical conditions, do suffer from severe COVID-
19 or its sequelae, such as a recently described hyperinflammatory syndrome (pediatric inflammatory multisystem
syndrome temporarily associated with SARS-CoV-2/PIMS-TS).>* Even though data are still scarce, there is growing
evidence that at least young children are less likely to pass on the infection, and that schools and nurseries are not
likely to become silent hotspots of SARS-CoV-2 transmission.>® Without extensive PCR testing and sero-surveillance
combined with contact tracing, the question regarding the role of children in this pandemic is likely to remain
unanswered. In particular, specific data on household transmission are lacking.”® The aim of this study was to shed
light on how many school-aged children and adolescents were infected with SARS-CoV-2 during the early phase of
the COVID-19 pandemic in Austria, at which a local outbreak revealed 42% and 27% SARS-CoV-2 antibody
seroprevalence in adults and children, respectively.® The overall estimated SARS-CoV-2 seroprevalence in adults
based on data from 27 regional areas in Austria was 4.7% (95% CI 1.3-7.9%) in April 2020. The SARS-CoV-2

infection rate in the same time period was estimated at 0.33% (www.bmbwf.gv.at).

METHODS

POPULATION SCREENING

This academic study was approved by the Institutional Review Boards. Parents were approached by school authorities
of the city of Vienna, and invited to participate voluntarily. Interested families were contacted by the study team.
Symptomatic children and adolescents were excluded at date of visit. Testing was started on May 18, 2020, which
coincided with slowly easing of measurements after 9 weeks of lockdown, and finished on July 2, 2020. Schools
opening started in stepwise manner on May 18, 2020. The questionnaires regarding gender, age, symptoms compatible

with a SARS-CoV-2 infection and contacts with infected individuals were collected at the day of screening.

DETECTION OF SARS-CoV-2 NUCLEIC ACID
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Oropharyngeal and nasopharyngeal samples were analyzed by the BD SARS-CoV-2-Reagents for BD MAX™
System (Becton, Dickinson and Company, Sparks, MD), which comprises a real-time RT-PCR targeting the N1 and
N2 regions of the SARS-CoV-2 N gene.

SARS-CoV-2 SPECIFIC ANTIBODIES and ANTIBODY NEUTRALIZING TEST (NT)

First-line testing for SARS-CoV-2-specific antibodies was performed with the Wantai SARS-CoV-2 total Ab ELISA
(Beijing Wantai Biological Pharmacy Enterprise, Beijing, China). This ELISA, with the virus-specific Receptor-
Binding-Domain as target antigen, had shown excellent performance and high sensitivity in detecting antibodies in
different stages and disease severity in previous studies, with a sensitivity of 90.87%-96.81% and a specificity of
98.80-100.00% (95%ClI, respectively).'°

For samples with positive or borderline results from first-line testing an in-house neutralization test (NT) was

performed as described.!! Briefly, duplicates of serial 2-fold dilutions of heat-inactivated serum samples were

incubated with 50-100 TCID50 (50% tissue culture infective dose) of SARS-CoV-2 for 1 h at 37°C. The mixture was
then added to Vero E6 cells and incubation was continued for 2—3 days. The presence of infectious (non-neutralized)
virus was assessed by microscopic evaluation of cytopathic effects. Samples with a positive or borderline test result
from first line testing, also confirmed by a positive NT result were finally considered as antibody-positive.

In case of a positive or borderline first-line test result but a negative NT result, a combination of two additional
immunoassays were applied as confirmatory tests: the Euroimmun SARS-CoV-2 IgG and the SARS-CoV-2-NCP-IgG
ELISA (both Euroimmun, Liibeck, Germany) using the recombinant structural protein (S1 domain) of the spike
protein (IgG) and the nucleoprotein (IgG) as antigens. When these additional confirmatory ELISAs unanimously gave
a positive test result, a sample was also considered to be antibody-positive (indicating that the level of neutralizing
antibodies was probably too low to be detected by the NT). All ELISAs were performed using the protocols and

cutoffs provided by the manufacturer.

STATISTICAL ANALYSIS
Statistical analyses were performed using descriptive statistics presenting numbers and corresponding percentages.
To analyze the association between SARS-COV-2 seropositivity and the covariates univariable and multivariable

generalized estimating equations (GEE) were calculated with the R-package mmmgee!? and the r-function geem?2.

RESULTS

Our target population were children between the ages of 5 and 21 years, encompassing all school grades (n=52296
children and adolescents). Schools were approached by mail invitation through the school authorities of the city of
Vienna, Austria. Schools which showed interest invited families to participate. The study team received e-mail
contacts from the board of schools in Vienna (n=2856). Details of school characteristics are described in the
supplementary appendix, Table S1-S4. The families were asked to participate and received a date for sampling (Figure
1). In total, 2077 out of 2856 (72.7%) children and adolescents were recruited and 2069 participants were included as
eight children declined participation on-site. Of 2069 children (52.4% female) 600 were aged 5-10 years (44.7%
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female), 825 were aged 11-14 years (50.1% female), and 644 were aged 15-21 years (62.7% female). Some children
refused swab (n=5) or blood testing (n=27), resulting in 2064 PCR analyses and 2042 immunoassays (Figure 1). Of
these, 295 were tested concomitantly with 1 other sibling, 42 were tested with 2, and 6 with 3 other siblings,
respectively (Table 1). Ages ranged from 5 to 21 years (median 13, IQR 10-15) (Table 1, Table S0). The sex ratio was
balanced (1084 females, 985 males). Participant enrollment took place between May 18 and July 2, 2020.

SARS-CoV-2 RNA was detected in 2 cases by real-time PCR (1 pair of siblings, 0.1%). These two girls were both
asymptomatic at sample collection, nevertheless one of them had presented nasal congestion one week before testing
(Table 2). Both tested SARS-CoV-2 antibody-negative (Figure 2). Case history revealed 2 other family members
being SARS-CoV-2 RT-PCR positive 2 weeks before study visit. All family members were quarantined and therefore
the two girls did not attend school after it’s reopening. This family could be related to a known Austrian hotspot of
SARS-CoV-2 PCR positive cases in a mail delivery centre (Figure 2).

First-line testing for SARS-CoV-2-specific antibodies detected 37 reactive samples (positive or borderline results,
1.8%), of which 24 (1.2%) showed positive neutralizing activity, confirming their specificity (considered as confirmed
antibody-/seropositive). Unanimously, detection of antibodies by two additional ELISAs revealed 2 more cases of
confirmed antibody-positivity, making 26 (1.3%) seropositive subjects in total. The sex distribution among antibody-
positive cases was balanced (n=13, 50%) and the median age was 13 years (IQR 12.2-13). Among all seropositive
children, 3 (11.5%) were between 5 and 10 years, 18 (69.2%) were between 11 and 14 years, and 5 (19.2%) were
between 15 and 21 years. Chronic diseases were reported in 6 out of 26 seropositive individuals (23.1%), comprising
mainly allergic diseases, which also predominate in the whole study population. Neither age nor the presence of
chronic diseases showed evidence to be a risk factor (Table S5 and S6). Of the 22 seropositive children living in a
household with any other sibling, 13 had 1, 5 had 2, and 4 had 3 siblings, not all of which could be tested in the study.
Thirteen out of 26 seropositive children were tested concomitantly with their siblings (7 with 1, 4 with 2, and 2 with 3
siblings), of which only one pair of siblings was SARS-CoV-2-antibody-positive (Figure 2C). All other siblings of
seropositive individuals living in the same household tested SARS-CoV-2 antibody-negative and all but one reported
no symptoms prior to the study (Figure 2).

Contact tracing of seropositive individuals revealed 16 cases with self-reported contact with confirmed COVID-19
cases: 7 inside the family (Figure 2A), 9 outside the family (Figure 2B), all accounted for intergenerational contacts.
For the remaining 10 cases (38.5%), the origin of infection remained unknown (Figure 2C). For cluster B (Figure 2B)
a particular school was defined offering ski courses at which teachers tested positive for SARS-CoV-2 infection.

A significant larger probability of seropositivity (n=11, 42%, p<0.001) was found for children whose family members
had a contact to a suspected COVID-19-case (Table 3). Among children with a potential contact to a suspected SARS-
CoV-2 case, 6.3% showed a seropositive result as compared to 0.8% of children with no SARS-CoV-2 positive
contact (Table 3 and S6).

In the period between December 2019 and July 2020, 27% of study participants (n=558) reported having suffered
acute symptoms, most commonly sore throat (29.6%), cough (29.2%), fever (28.9%), rhinitis/nasal discharge (27.6%),
diarrhea (14.2%), and abdominal pain (12.4%) (Table 2).
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Among seropositive children and adolescents, the proportion of children who reported any symptoms was 53.9%
(n=14). The most frequent symptom among seropositive individuals were fever (34.6%), sore throat (15.4%),
influenza-like symptoms (15.4%), anosmia (11.5%), cough, headache and ageusia (7.7%, respectively). Among
seronegative tested individuals, 1479 (73.4%) reported none of the acute symptoms mentioned above prior to the

study investigation (Table 2).

Children who had fever or influenza-like symptoms showed a significantly larger probability to be seropositive (Table
S6). Within children who reported fever since December 2019, 5.6% showed a seropositive result as compared to
0.9% of children without fever. Within children with influenza-like symptoms, 7.7% showed a seropositive result as
compared to 1.1% of children who did not show influenza-like symptoms prior to investigation (Table 2). No
significant influence of age, gender, number of siblings, rhinitis/nasal discharge, sore throat, cough or headache on the

probability of a seropositive result was observed.

DISCUSSION

This cross-sectional survey of 2069 school-children aged 5 to 21 years in Vienna, Austria, in May-July 2020, revealed
that (i) SARS-CoV-2 infection prevalence in children was low; (ii) children showed a mild clinical course or stayed
asymptomatic after SARS-CoV-2 infection and (iii) mounted SARS-CoV-2 neutralizing antibodies; (iv) virus
spreading among siblings in the same household occurred rarely, whereas (v) virus spreading through

intergenerational close contacts was more likely.

Our study represents a large single-center, population-based SARS-CoV-2 prevalence study performed in children and
adolescents using schools as inclusion procedure in order to estimate the particular risk of SARS-CoV-2 infection in a
school setting and to inform public health decision makers. The study started on the day of school reopening after 9
weeks of its closure. Only children without symptoms were included. Moreover, the study cohort comprised schools
of primary, middle and upper grades, and accounted for age, sex, and socioeconomic factors. Schools were
consecutively contacted, securing sequential replies from interested parents. Since voluntariness is a major ethical
issue in studies with children, we had to take potential biases concerning recruitment into consideration, such as
participation of (i) particularly interested subject groups, possibly based on proven or suspected index cases; (ii)
families seeking testing with more siblings; (iii) individuals with access to technology and/or technology proficiency;
and (iv) families with higher education (Table 1). Nevertheless, with more than 2000 pediatric participants, our study
cohort became comparable to previous large combined adult/children studies,”>!3!# the largest of which included 6527
children aged 0-19 years in a nationwide Spanish seroepidemiological study (ENE-COVID)7 and 7812 children aged
0-19 years in a nationwide Brazilian seroprevalence study, respectively.'4

We found a seroprevalence rate of 1.35%. Of note, 92.3% of positive sera also displayed neutralizing capacity,
indicating that children produce antibodies, which combat SARS-CoV-2 and might possibly prevent a re-infection.'s
However, at present it is not clear how long this immunity will last. We generally detected low antibody
concentrations and NT titres in the children as compared to adults (data not shown), possibly accounting for distinct

primary SARS-CoV-2 infection courses and immune responses in children and adults.!6
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Our estimate of 1.35% SARS-CoV-2 seroprevalence in children of school age ranges low in concordance to most
pediatric studies and studies including children.”!3!7 In the nationwide Brazilian seroprevalence study on 25025 and
31165 randomly selected family members at two timepoints, the seroprevalence estimate on 3400 and 4412 children
aged 1 to 19 years was 1.3% and 1.8%, respectively'4. A nationwide French surveillance revealed a seroprevalence in
children of 2.7%.!” In a preliminary report of a German study detecting acute SARS-CoV-2 infections and
seroprevalence in 4932 parent-child pairs, a mRNA prevalence of 0.04% and a seroprevalence of 1.3% were found's.
Focusing only on children (50% in the age of 0-10 years), PCR-positivity was 0.02% (1 case), and the seroprevalence
was 0.8% (19 cases).!® In concordance with the German data our findings suggest that children may be less affected

by a SARS-CoV-2 infection compared to adults.”-14.1920

We could not associate seroprevalence with sex but with age. In accordance with other large cohorts 1319,
seroprevalence was higher in children older than 10 years, and peaked at the age of 13 years with 13 cases, accounting
for 50% of all seropositive cases. Still, age did not manifest as a significant risk factor in the applied statistical models.
Understanding the role of children in the transmission of SARS-CoV-2 is of global interest given its policy
implications regarding school reopening and intergenerational contacts. Our study started on May 18, 2020 after 9
weeks of school closure and lockdown. Because SARS-CoV-2-specific antibodies were found in the absence of any
detectable viral RNA and acute symptoms were mostly reported before or at the beginning of the lockdown period by
March 16, 2020, we speculate that most cases had been infected before or at the beginning of the lockdown period. In
addition, we were in the privileged situation of having high numbers of individuals with 1 (n=295), 2 (n=42) or 3
(n=06) siblings tested in our cohort. Among these, 13 children were seropositive but only 1 pair of siblings was tested
positive concomitantly, suggesting that virus-transmission between children in the same household might be low. In
the contrary, we recorded 11 out of 26 seropositive cases (42.3%) originating from one particular lower-grade high
school. Nine pupils of these 26 cases and some teachers of this school had attended ski-courses in an Austrian
COVID-19 hotspot area.’ The same school accounted for a high number of participants in the study, likely resulting
from proven or suspected SARS-CoV-2 positive cases among the schoolteachers or ski-school teachers. Seven out of
the 26 seropositive cases and both PCR-positive cases reported adult family members being tested positive for SARS-
CoV-2. Based on these observations, we speculate that SARS-CoV-2 spreading is more likely to have occurred
through adult family members or intergenerational contacts rather than through child-to-child household contacts

(Figure 2).

All SARS-CoV-2-infected individuals in our study developed mild symptoms or remained asymptomatic. This
observation is in line with several previous reports on children from China 2!-23 and Europe.3>!° Despite the lower
number of cases reported in children, there are concerns about asymptomatic or mildly symptomatic pediatric cases
remaining undetected resulting in an unknown transmission of SARS-CoV-2 in the community or in schools. Our
results do not provide evidence for the hypothesis that children are a prominent reservoir of SARS-CoV-2
transmission, neither to siblings in the same household nor to adults from the same family or through intergenerational

contacts. This is further substantiated by the fact, that children, even after mild disease or without any symptoms,
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developed neutralizing antibodies which might efficiently block virus transmission. This conclusion partly contradicts
the assumption of other studies, particularly those focusing on adult family members within households.”?* As yet,
evidence for direct SARS-CoV-2 transmission by children has not been directly addressed in studies.?> However,
indirect evidence of the potential for SARS-CoV-2 transmission has been documented, the source of virus
transmission being faecal shedding, contact of fomites or airborne spreading.?5-?’ Given the literature published to

date, the rate of transmission from a child to others within the same household seems to be rather low.3:1

When antibody tests with high sensitivity and specificity are used in combination, serological surveys are a valuable
tool to determine the spread of an infectious disease, in particular in the presence of asymptomatic cases. 28 The
proportion of asymptomatic SARS-CoV-2 infection varies greatly, ranging from 4% to 41%.2° In our cohort, 46.2% of
all seropositive cases were asymptomatic. This finding reinforces the importance of rapid identification and isolation

of people with confirmed SARS-CoV-2 infection and their contacts to prevent the spread of the infection.

In conclusion, our study provides a regional insight into SARS-CoV-2 dissemination in school children in Austria at
the beginning of the pandemic. The at-random recording of two SARS-CoV-2 clusters in our study (one real-time RT-
PCR-positive pair of siblings and one school with antibody positive children) suggests that screening policies in
schools are highly recommended, including regular random real-time RT-PCR testing of complete schools of different
grades. Social distancing measures, hygiene guidelines, and efforts to identify and isolate new cases of infection and
their contacts remain the most important strategies for future epidemic control, enabling a safe school environment for

children, teachers and their relatives, without further rigid lockdown measures.
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LEGENDS
Figure 1: Flow chart of study participants

Figure 2: Contact tracing of SARS-COV-2 PCR-positive and seropositive individuals

Columns display 26 families of positive-tested study participants and their contacts in- and outside the family. Among
the 26 seropositive individuals (ab+), 16 had self-reported contact with confirmed COVID-19 cases: 7 inside the
family (A), 9 outside the family (B), all accounted for by intergenerational contacts. In the residual 10 cases (38.5%),
the origin of infection remained unknown (C). Siblings of seropositive individuals were mainly tested negative for
antibodies against SARS-CoV-2 within the study (ab-), only 1 pair of siblings was tested seropositive concomitantly.
Two SARS-CoV-2 PCR-positive individuals were siblings and tested seronegative (#1). Nine children were assigned

to a ski-course at a known hotspot area in Austria (B).
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Table 1. RT-PCR-analysis and seroprevalence of SARS-CoV-2 by general characteristics: Absolute Values and

Percentages (Row percent) are shown. Null-percentages are not presented.
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PCR-analysis

Immunoassay

Number of Number of PCR-positive ~ Number of Seropositive
participants  participants (%) participants (%)
overall
overall 2069 2064 2(0.1) 2042 26 (1.2)
Sex
Female 1084 1083 2 (0.18) 1072 13 (1.3)
Male 985 981 970 13(1.2)
Age (female/male)
5-10 (268/332) 600 597 0 582 3(0.51)
11-14 (412/413) 825 823 1(0.12) 819 18 (2.19)
15-21 (404/240) 644 644 1(0.15) 641 5(0.78)
Families in the study
Total number of families 1672 1671 1 (0.06) 1657 25 (1.5)
Fam. with 1 child in the study 1329 1328 0 1315 13 (1.0)
Fam. with 2 children in the study 295 295 1(0.3) 294 6 (2.0)
Fam. with 3 children in the study 42 42 0 42 4(9.5)
Fam. with 4 children in the study 6 6 0 6 2 (33.3)
Highest education of father
Mandatory school 76 75 0 76 1(1.3)
traineeship 348 347 0 333 3(0.9)
graduation 396 395 0 393 6 (1.5
university/college 1164 1162 2(0.17) 1155 16 (1.4)
N/A 85 85 0 85 0
Highest Education of mother
mandatory school 73 73 0 73 0
traineeship 217 217 0 210 3(1.4)
graduation 430 430 0 422 6(1.4)
university/college 1309 1304 2 (0.15) 1297 15(1.2)
N/A 40 40 0 40 2(5)
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Table 2. Seroprevalence of SARS-CoV-2 by recent acute symptoms of the child: Absolute Values and

Percentages (Row percent) are show.

Immunoassay

Acute symptoms Number of Seropositive (%) Seronegative (%) p-value
participants

Overall 2042 26 (1.3) 2016 (98.7)

With acute symptoms 551 14 (2.5) 537 (97.5)

Without acute symptoms 1491 12 (0.8) 1479 (99.2

Rhinitis/nasal discharge
yes 153 1 (0.6) 152 (99.3) 0.290
no 1889 25 (1.3) 1864 (98.7)

Sore throat
yes 161 4 (2.5 157 (97.5) 0.221
no 1881 22 (1.2 1859 (98.8)

Cough
yes 160 2 (12 158 (98.7) 0.901
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no 1882 24 (1.3 1858 (98.7)

Dyspnoa

yes 8 1 (12.5) 7 (87.5) not

no 2034 25 (1.2) 2009 (98.8) predictable
Thoracic pain

yes 4 1 (295 3 (75) not

no 2038 25 (1.2) 2013 (98.8) predictable
Fever

yes 161 9 (5.6) 152 (94.4) 0.001

no 1881 17 (0.9 1864 (99.1)
Headache

yes 41 2 (4.9 39 (95.1) 0.075

no 2001 24 (1.2) 1977 (98.8)
Fatigue

yes 7 1 (14.3) 6 (85.7) not

no 2035 25 (1.2) 2010 (98.8) predictable
Anosmia

yes 5 3 (60) 2 (40) not

no 2037 23 (1.1) 2014 (98.9) predictable
Ageusia

yes 8 2 (295 6 (79 not

no 2034 24 (1.2) 2010 (98.8) predictable
Influenza-like symptoms

yes 52 4 (7.7) 48  (92.3) <0.001

no 1990 22 (1.1) 1968 (98.9)

Table 3. RT-PCR-analysis and seroprevalence of SARS-CoV-2 by self-reported clinical characteristics:

Absolute Values and Percentages (Row percent) are shown. Null-percentages are not presented.

PCR-analysis Immunoassay
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Number of  PCR-positive (%)  Number of Seropositive (%)

participants participants

n=2 n=26

Participants with symptomatic family members

overall 2063 2(0.1) 2041 26 (1.3)
mother 466 0 459 11 (2.4)
father 282 2(0.7) 278 13 (4.7)
siblings 367 1(0.27) 362 5 (1.4)

Contact of a family member with a suspected case

overall 2046 2(0.1) 2024 26 (1.3)
yes 179 2(1.1) 175 11 (6.3)
no 1867 0 1849 15 (0.8)

Family member in quarantine

overall 2057 2(0.1) 2037 25 (1.2)
yes 137 2(1.5) 135 16 (11.8)
no 1920 0 1902 9 (0.47)

Family member diseased with COVID-19

overall 2056 2(0.1) 2035 24 (1.2)
yes 47 2(4.3) 45 9 (20)
no 2009 0 1990 15 (0.75)
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Figure 1. Flow chart of study participants - PP

52296 individuals/families contacted
through school authorities

s 49440 did not respond to invitation

2856 individuals/families asked to
participate and received invitation

{ 779 did not appear to visit

2077 consented and were recruited

8 declined participation on side (excluded)
y 5 declined swab testing
27 declined blood drawing

2069 participants

2064 completed PCR analysis
2042 completed immunoassay analysis

!

PCR positivity: 0.1%, n=2
Seropositivity: 1.35%, n=26
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METHODS
STUDY OVERSIGHT
This academic study was approved by the Ethics Committees of the Medical University of Vienna

(EK1401/2020), the Municipal Hospitals of Vienna (EK20-085-VK) and the Private Sigmund Freud University
(EK148/2020). Different forms of informed consent were used for children of ages 5-7y, 8-14y, and 15-18y, and

for parents or legal guardians of participant children and adolescents.

POPULATION SCREENING

Parents were approached by school authorities of the city of Vienna, and invited to participate voluntarily.
Stratification by age and socioeconomic background was sought. Interested families were contacted by the study
team. Siblings of enrolled children were allowed to participate. Symptomatic children and adolescents were
excluded at date of visit. Screening testing was started on May 18, 2020 in university accommodation of the
Private Sigmund Freud University and finished on July 2, 2020. The questionnaires regarding gender, age,
symptoms compatible with a SARS-CoV-2 infection and contacts with infected individuals were collected at the

day of screening. Informed consent was gathered prior to all investigations.

DETECTION OF SARS-CoV-2 NUCLEIC ACID

Oropharyngeal and nasopharyngeal samples were collected using a single minitip applicator swab of the UTM
collection and transport system (Copan Italia, Brescia, Italy). Samples were analyzed on the same day by the BD
SARS-CoV-2-Reagents for BD MAX™ System (Becton, Dickinson and Company, Sparks, MD), which
comprises a real-time reverse transcriptase polymerase chain reaction (real-time RT-PCR) targeting the N1 and

N2 regions of the SARS-CoV-2 N gene.

STATISTICAL ANALYSIS

Sample size was determined to achieve a precision of 0.01 for a two-sided 95% confidence interval to estimate
the frequency of SARS-CoV-2 seropositive children, assuming a priori an underlying crude seroprevalence of
5% within the study period. Statistical analyses were performed using descriptive statistics presenting numbers
and corresponding percentages.

To analyze the association between SARS-COV-2 seropositivity and the covariates age, gender, contact of a
family member to a suspected SARS-CoV-2 case, number of siblings in the study as well as reported acute
symptoms as rhinitis, sore throat, cough, fever, headache and influenza-like symptoms since December 2019,

first, univariable generalized estimating equations (GEE) accounting for only one of the possible influence



factors and using school as a clustering variable were calculated. For the GEE we defined exchangeable
correlation as correlation structure. For all factors being significant in the univariable analyses (with p<0.05), a
multivariable model was computed. Note that dyspnoa, thoracic pain, fatique, anosmia and ageusia could not be
included in the models due to a too small number of events. For all models we used the R-package mmmgee®

and the r-function geemz2.
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Table SO. RT-PCR-analysis and seroprevalence of SARS-CoV-2 by general characteristics: Absolute
Values and Percentages (Row percent) are shown. Null-percentages are not presented.

PCR-analysis

Immunoassay

Number of
participants

PCR-positive (%)

Number of
participants

Seropositive (%)

Overall
Sex

female
male

Age (female/male)

5 (0/1)

6 (17/19)

7 (66/73)

8 (48/63)

9 (72/83)
10 (65/93)
11 (92/107)
12 (113/94)
13 (114/119)
14 (93/93)
15 (110/77)
16 (123/87)
17 (135/66)
18 (30/8)
19 (4/2)

20 (1/0)

21 (1/0)

Families in the study

Total number of families

Fam. with 1 child in the study
Fam. with 2 children in the study
Fam. with 3 children in the study
Fam. with 4 children in the study
Highest education of father

mandatory school
traineeship
graduation
university/college
N/A

Highest education of mother

mandatory school
traineeship
graduation
university/college
N/A

2064

1083
981

36

138
111
155
156
198
206
233
186
187
210
201
38

1671
1328
295
42

6

75
347
395
1162
85

73
217
430
1304

40

2(0.1)

2 (0.18)

O OO OPFRPOO0OFRPOO0OO0OO0OO0OO0OO0O O o

O NMNO OO

(0.54)

(0.5)

(0.06)

(0.34)

(0.17)

(0.15)

2042 26 (1.3)
1072 13 (1.2)
970 13 (1.3)
1 0

34 0

132 2 (1.5)
108 0

150 0

157 1 (0.64)
198 2 (1)
205 2 (0.98)
231 13 (5.6)
185 1 (0.54)
185 1 (0.54)
210 2 (0.95)
200 2 (1)
38 0

6 0

1 0

1 0

1657 25 (1.5)
1315 13 (0.99)
294 6 (2)
42 4 (9.5)
6 2 (33.3)
76 1 (1.3)
333 3 (0.9)
393 6 (1.5)
1155 16 (1.4)
85 0

73 0

210 3 (1.4)
422 6 (1.4)
1297 15 (1.2)
40 2 (5)




Table S1. Allocation of total sample to primary schools in Vienna (age 6-10 years)

ND: not defined
NA: not applicable

name

primary school
primary school
primary school

primary school

primary school
primary school
primary school
primary school
primary school
primary school St.
Franziskus of school

association of schoolnons

of I11. religious order of
St. Franziskus

private primary school
"Sacre Coeur" of school
foundation of
archdiocese Vienna
primary school

primary school

primary school
primary school

protestant primary school
(Karlsplatz) of Protestant

Schoolparish Vienna
primary school
primary school
primary school
primary school
private protestant
primary school
primary school
primary school Mater
Salvatoris of Sisters of
Divine Redeemer
primary school
primary school
primary school of P.P.
Piarists

Global Education
Primary School Il
primary school
primary school
primary school
primary school
primary school
primary school
primary school
primary school
primary school
primary school

district street

1010
1020
1020

1020

1020

1020
1020
1020
1020

1030

1030

1030
1030

1030
1030

1040

1040
1040
1050
1060

1060
1070

1070

1070
1080

1080

1090

1090
1100
1100
1100
1100
1110
1110
1110
1110
1120

Borsegasse 5
Novaragasse 30
Vereinsgasse 29
Ernst-Melchior-Gasse
9
Wolfgang-Schmélzl-
Gasse 13
Aspernallee 5
Leopoldsgasse 1a
Leopoldsgasse 3
Wittelsbachstralle 6

Apostelgasse 5

Rennweg 31

Kolonitzgasse 15
Reisnerstralie 43
Landstralier
Hauptstralle 146
Eslarngasse 23

Karlsplatz 14

Sankt-Elisabeth-Platz 8
Phorusgasse 4

Am Hundsturm 18
Corneliusgasse 6

Lutherplatz 1
Stiftgasse 35

Kenyongasse 4-8

Zieglergasse 23
Lange Gasse 36

Piaristengasse 43

Marktgasse 31-35

Wahringer Stral3e 43
Alxingergasse 82
Quellenstrale 142
Laaer-Berg-Stralte 170
Jagdgasse 23
Rzehakgasse 9
Hoefftgasse 7
Pantucekgasse 13
Minnichplatz 6
Karl-Lowe-Gasse 20

public/ scholars
private in school

public
public
public

public

public

public
private
public
public

private

private

public
public

public
public

private

public
public
public
public

private

public
private

public
public

private

public

public
public
public
public
public
public
public
public
public
public

179
332
238

364

307

ND
ND
ND
ND

200

405

308
ND

ND
ND

296

ND
ND
ND
245

174
222

358

ND
154

295

ND

235
482
193

268
187
269

282

scholars
in study

8
0
60

DL NN

20

[EEN
(Sl o O ywor

[EEN
(o]

= =
Qrorkrrfoor »

% % scholars
scholars  of study
in study of population
school (n=2069)
4.5 0.39
0 0
25.2 2.9
1.1 0.19
9.8 1.45
NA 0.1
NA 0.1
NA 0.05
NA 0.29
10 0.97
0.5 0.1
7.5 1.1
NA 0.05
NA 0.05
NA 0.1
12.2 1.7
NA 0.05
NA 0.29
NA 0.14
5.3 0.63
0 0
0 0
1.4 0.14
NA 0.05
3.2 0.24
6.1 0.87
NA 0.1
NA 0.05
0 0
0 0
5.7 0.53
NA 0.05
0.4 0.05
0.5 0.05
0 0
NA 0.05
6 0.82




121

primary school 1120  Rothenburgstralie 1 public 384 13 3.4 0.63
primary school 1120  Rohrwassergasse 2 public 516 4 0.8 0.19
primary school 1120  Haebergasse 1A. public ND 1 NA 0.05
Hietzinger Hauptstrafe g
primary school 1130 166/168 public ND 1 NA 0.05
primary school 1140  Breitenseer Str. 31-33  private ND 1 NA 0.05
primary school 1140  Karl-Toldt-Weg 12 public ND 1 NA 0.05
primary school 1150  Friedrichsplatz 5 public 296 2 0.7 0.1
primary school 1150  Reichsapfelgasse 30 public ND 2 NA 0.1
. 1160 ~ orenz-Mandl-Gasse e o5 4 16 0.19
primary school 58
primary school 1160  Grundsteingasse 56 public 299 1 0.3 0.05
primary school 1170  Kindermanngasse 1 public 271 28 10.3 1.35
primary school 1170  Kbnollgasse 6 public 354 11 3.1 0.53
primary school 1170  Wichtelgasse 67 public ND 1 NA 0.05
primary school 1170  Halirschgasse 25 public ND 2 NA 0.1
primary school 1180  Kohlergasse 9 public 242 15 6.2 0.72
private primary school of
schoolparish of 1180  Antonigasse 72 private 275 1 0.4 0.05
archdiocese
primary school 1180  Bischof-Faber-Platz 1  public ND 1 NA 0.05
primary school 1190  Windhabergasse 2 public 188 8 4.3 0.39
primary school 1190  Kreindlgasse 24 public ND 1 NA 0.05
primary school 1190  Kreindlgasse 24 public ND 1 NA 0.05
primary school 1200  Dietmayrgasse 3 public 367 1 0.3 0.05
primary school 1200  Spielmanngasse 1 public 381 4 1 0.19
primary school 1200  Vorgartenstralle 50 public 388 8 2.1 0.39
primary school 1200  Vorgartenstrale 95-97 public ND 7 NA 0.05
primary school 1210  Brinner StraRe 139 public 236 1 0.4 0.05
primary school 1210  Jochbergengasse 1 public 310 0 0 0
Herzmanovsky- . 0
primary school 4210 Orlando-Gasse 11 pula e L v
private primary school of
school association De La 1210  Anton-Bock-Gasse 20  private 398 0 0 0
Salle
primary school 1210  Dr.-Skala-StraBRe 43-45 public 217 7 3.2 0.34
primary school 1210  MayerweckstraRe 1 private ND 26 NA 1.26
primary school 1210  Donaufelder Str. 77 public ND 1 NA 0.05
primary school 1210  Adolf-Loos-Gasse 2 public ND 1 NA 0.05
primary school 1210  Dunantgasse 2 public ND 1 NA 0.05
. 1200 ~ Esslinger Hauptstraie ) i 5gg 4 1 0.1
primary school 97
primary school 1220  Mira-Lobe-Weg 4 public 314 1 0.3 0.05
Bertha-von-Suttner- .
primary school 1220 Gasse 7 public 343 5 1.5 0.24
primary school 1220  Wagramer StraRe 27 public 237 12 5.1 0.58
primary school 1220  Wulzendorfstrale 1 public 504 38 7.5 1.85
primary school 1220  Schukowitzgasse 89 public ND 2 NA 0.1
primary school 1220  Prandaugasse 5 public ND 1 NA 0.05
primary school 1220  Oberdorfstralle 2 public ND 1 NA 0.05
Anton Baumgartner- .
orimary school 1230 StraRe 44/] public 344 15 4.4 0.72
primary school 1230  Erlaaer StraRe 74 public 385 0 0 0
primary school 1230  Draschestral’e 96 public 417 7 1.7 0.34
primary school 1230  Alma-Seidler-Weg 2 public 271 10 3.7 0.48
. 1230 ~ Maurerlange Gasse . e ND 1 NA 0.05
primary school 115
primary school 3412  HauptstraRe 150-152  public ND 1 NA 0.05
primary school 2322  Raiffeisenstr. 27-29 public ND 1 NA 0.05
14 838 540 25.6




Table S2. Allocation of total sample to middle schools in Vienna (age 11-14 years)
ND: not defined
NA: not applicable

%
%
blic/ hol hol hol scholars of
name district street public/—schorars - scholars -scholars study
private inschool instudy in study lati
of school  POPY ation
(n=2069)
middle school 1010 Renngasse 20 public ND 1 NA 0
middle school 1020 Max Winter Platz 2 public 242 4 1.7 0.2
; Obere .
middle school 1020 Augartenstraie 38 public 216 1 0.5 0
private middle school Obere ]
St. Elisabeth 2Y Augartenstralle 34 private 22l 18 S e
middle school 1020 ;gzma”'tengasse public ND 1 NA 0
middle school 1030 rgmburger STk public 191 5 2.6 0.2
middle school 1030 Hornesgasse 12 public 276 4 1.4 0.2

private middle school
St. Franziskus of

schoolnons of the I1l. 1030 Erdbergstrafle 70 private 197 14 7.1 0.7
religious order of
Saint Franziskus
private protestant

. 1040 Karlsplatz 14 private 237 22 9.3 1.1
middle school
middle school 1060 Loquaiplatz 4 public 295 5 1.7 0.2
private polytechnic - .
school St. Maria 1060 Liniengasse 21 private 288 10 3.5 0.2
middle school 1070 T(;:;stlftgasse oe- public 355 1 0.3 0.0
private middle school
Mater SaIvgt_orls o 1070 Kenyongasse 4-8 private 195 5 2.6 0.2
sisters of divine
redeemer
Ludwig-von-
private middle school 1100 Hoéhnel-Gasse 17-  private 192 8 4.2 0.4
19
middle school i RET GEET- public ND 1 NA 0.1
Platz 19
middle school 1120 Am Schopfwer 27 public ND 1 NA 0.1
middle school 1130 Veitingergasse 9 public 305 3 1.0 0.1
middle school 1160 KoppstraBe 110 public 276 0 NA 0
middle school 1180 ?ghopenhauerstrar&e public 158 0 NA 0
private middle school
of the archdiocese of 1180 Antonigasse 72 private 273 6 2.2 0.3
Vienna
: : Alfred-Wegener- .
private middle school 1190 Gasse 10-12 private 168 1 0.6 0.1
middle school 1200 Spielmanngasse 3  public ND 1 NA 0
middle school 1200 Staudingergasse 6  public ND 1 NA 0
middle school 1200 Stromstrafe 40 public ND 1 NA 0
middle school 1200 VorgartenstraBe 50 public ND 4 NA 0.2
middle school 1210 Roda-Roda-Gasse 3 public 309 0 0 0
middle school 1220 Steinbrechergasse 6 public ND 1 NA 0
TORI A el 1220  Eibengasse 58 public ND 1 NA

school




122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

Anton

middle school 1230 Baumgartner- public 365 1 0.3 0.1
StraRe 119

middle school 1230 Bendagasse 1-2 public 290 4 1.4 0.2
. Anton-Krieger- ]

middle school 1230 Gasse 25 public ND 2 NA 0.1

middle school 1230 Steinergasse 25 public ND 1 NA 0
. Franz-Asenbauer- n

middle school 1230 Gasse 49-51 private ND 1 NA 0

middle school 2301 Schiefstatt-Ring 2 public ND 1 NA 0

11994 125 5.3




Table S3. Allocation of total sample to secondary schools/high schools in Vienna (age 11-18 years)

ND: not defined
NA: not applicable

name

federal upper school
federal upper school
commercial academy
and school of
mercantile community
of Vienna

federal upper school
Schotten Gymnasium
Akademisches
Gymnasium
Sigmund Freud
federal upper school

federal upper school

federal upper school
vienna business
school

federal upper school

Institution of higher
education for higher
economic career of
schoolnons of the Il1.
religious order of St.
Franziskus
institution of higher
education

federal upper school
federal upper school

federal upper school

federal upper school
Sacré Ceeur school

federal upper school

higher technical
school

federal upper school
federal upper school
federal upper school
federal upper school
federal upper school
federal upper school
with new middle
school model
private school Mater
Salvatoris of sisters of
divine redeemer -
educational
establishment
federal upper school
federal upper school

district street

1010
1010

1010

1010
1010

1010

1020

1020
1020
1020

1030

1030

1030

1030
1030

1030

1030
1030

1030

1030

1040
1040
1040
1060
1060

1070

1070

1070
1070

Hegelgasse 12
Schellinggasse 13

Akademiestrale 12

Schottenbastei 7-9
Freyung 6

Beethovenplatz 1

WohImutstraRe 3

Kleine Sperlgasse
2C

Zirkusgasse 46-48
Untere
Augartenstralie 9
Kundmanngasse
20-22

Erdbergstrale 70

Ungargasse 69

Erdbergstralle 186
Boerhaavegasse 15
Landstralier
Hauptstrafl3e 70
LeberstralRe 4C
Rennweg 31
Hagenmiillergasse
30

Rennweg 89b

Waltergasse 7
FavoritenstralRe 15
Wiedner-Giirtel 68
Rahlgasse 4
Amerlingstralie 6

Kandlgasse 39

Kenyongasse 4-12

Neustiftgasse 95-99
Kenyongasse 4-12

public/ scholars
private in school
public 422
public 955
private 868
public ND
private ND
public ND
public 605
public 530
public ND
public ND
public 724
private 306
public 530
public ND
public ND
public ND
public ND
private ND
public ND
public ND
public 524
public ND
public ND
public 716
public 647
public 540
private 539
public ND
private ND

scholars
in study

13
41

11

59

15

135

11

13

58

26

29

28

%
scholars
in study
of
school
3.1
4.3

1.3

NA
NA

NA
9.8

2.8
NA
NA

18.6

3.6

2.6

NA
NA

NA

NA
NA

NA

NA

2.5
NA
NA
8.1
4.0

5.4

5.2

NA
NA

% scholars
of study
population
(n=2069)

0.6
2.0

0.5

0.1
0.1

0.3
2.9

0.7
0.1
NA

6.5

0.5

0.7

NA
0.1

0.8

NA
0.1

0.1

NA

0.6
NA
0.1
2.8
1.3

1.4

1.4

0.3
NA




federal upper school
commercial academy
and school of

mercantile community

of Vienna

federal upper school
federal upper school
federal upper school
vienna business
school

federal upper school
federal upper school

Caritas training center

for social professions
of the archdiocese of
Vienna

federal upper school

federal upper school

protestant upper
school

federal upper school
federal upper school
federal upper school
federal upper school
higher educational
establishment for

tourism and economic

professions

private technical
school for economic
professions of
dominican religious
order

federal upper school
federal upper school
federal upper school
federal upper school
federal upper school
federal upper school

federal upper school

higher commercial
educational
establishment for
fashion and design
higher technical
school

federal upper school
technical school for
social professions
Rosensteingasse
private upper school
of the association De
La Salle

federal upper school
and economic upper
school

1080

1080

1080
1080
1080

1080

1090
1090

1090

1100

1100

1110

1120
1120
1130
1130

1130

1130

1140
1140
1140
1150
1150
1150

1160

1160

1160
1170
1170
1170

1180

1180

Albertgasse 18-22

Hamerlingplatz 5-6

Feldgasse 6-8
Lange Gasse 47
Jodok-Fink-Platz 2
Schénborngasse 3-
5

Glasergasse 25
Wasagasse 10

Seegasse 30

Ettenreichgasse 41-
43
Laaer-Berg-Strale
25-29
Erdbergstralle
222A

Rosasgasse 1-3
Erlgasse 32-34
Fichtnergasse 15
Wenzgasse 7

Bergheidengasse 5-
19

AuhofstralRe 177

Astgasse 3
LinzerstralRe 146
Steinbruchstrale 33
Henriettenplatz 6
Auf der Schmelz 4
Diefenbachgasse 19
Maroltingergasse
69-71

Herbststrale 104

ThaliastralRe 125

Geblergasse 56
Kalvarienberggasse
28

Rosensteingasse 79

ScheidlstraRe 2

Haizingergasse 37

public
private

public
public
public

public

public
public

private

public
public

private

public
public
public
public

public

private

public
public
public
public
public
public

public

public

public
public
public
public

private

public

617

402

ND
ND
ND

ND

550
ND

ND

719

955

663

604
652
656
937

1103

140

780
844
ND
634
848
ND

711

647

ND
829
459
ND

289

569

12

82

20
27
19
35

19

10

64

19

51

1.9

1.2

NA
NA
NA

NA

9.5
NA

NA

0.6

0.4

12.4

3.3
4.1
2.9
3.7

1.7

0.7

7.1
5.7
NA
0.2
4.4
NA

4.9

1.5

NA
7.7
0.7
NA

0.0

9.0

0.6

0.2

1.6
NA
NA

NA

2.5
0.1

0.6

0.2

0.2

4.0

1.0
1.3
0.9
1.7

0.9

NA

2.7
2.3
NA
NA
1.8
NA

1.7

0.5

NA
3.1
0.1
0.9

NA

2.5
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161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178

Schopenhauerstralie

federal upper school 1180 49 public ND 2 NA 0.1

federal upper school 1190 gs}/ RIS public 495 39 7.9 1.9

federal upper school 1190 ?(l)llrothstraﬂe £ public 791 17 2.1 0.8

private educational

establishment of the 119 641 17 private 456 16 35 0.8

nons of Poor child

Jesus

Educational

establishment for

educational theory 1190 Hofzeile 17 public ND 1 NA 0.1

Maria Regina

(BAFEP)

Qéﬁgf,ﬁ EEEMfE 1190 Strallergasse 37-39 public 897 1 0.1 NA

federal upper school 1190 lKlrf)ltgenbachstraBe public ND 1 NA NA

technical school 1200 Wexstralle 19-23 public ND 2 NA 0.1

federal upper school 1210 Franklinstrale 21 public 912 25 2.7 1.2

federal upper school 1210 fgéasdorferstra[&e public 952 0 0.0 NA

private educational

establlshmen_t qf the 1210 Anton-Bock-Gasse private 295 29 98 11

school association De 20

La Salle

federal upper school 1210 Donauinselplatz public ND 2 NA 0.1

federal upper school 1220 Bernoullistralie 3 public 930 67 7.2 3.2

federal upper school 1220 Polgarstralie 24 public 1164 2 0.2 0.1

federal upper school 1220 Heustadelgasse 4 public 977 10 1.0 0.5

federal upper school

with new middle 1220 Contiweg 1 public 968 7 0.7 0.3

school model

federal upper school 1220 Simonsgasse 23 public ND 1 NA NA

Freiherr-von- .

federal upper school 2301 Smola-Strage 3 public ND 3 NA 0.1

24 709 1378 66.0
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179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

199
200
201

Table S4. Allocation of total sample to special-needs schools in Vienna

ND: not defined
NA: not applicable

%
%
blic/ hol hol hol scholars of

name district  street public scholars - scholars - scholars study

private  inschool instudy in study lati

of school POPY ation
(n=2069)
special-needs school
"Lernraum Landstrale 1030 Petrusgasse 10 public ND 3 NA 0.14
Schulzentrum FIDS 3"
special-needs school
"Schulerlnnen Schule 1090 Wahringer Str. 59 private ND 1 NA 0.05
im WUK"
special-needs school .
"Lerngemeinschaft 15" 1150 Gasgasse 6 public ND 3 NA 0.14
special-needs school ) )
"Zentrum inklusiver 1170 Ig;zopold SEAEER public ND 4 NA 0.19
Schulen
special-needs school 1170 ZHZe(;n_aészezr ST public ND 4 NA 0.19
special-needs chool 1185 \wahringer Str. 173/181 public ND 3 NA 0.14
Behindertenschule
special-needs school ) .
"Caritas am Himmel" 1190 Gspéttgraben 5 private 113 6 53 0.29
special-needs school
"Betreuung 1210 Herchenhahngasse 6 public ND 1 NA 0.05
Intergrationsklassen"
EpeC|aI—nefzqs school W 1220 Hammerfestweg 1 public ND 1 NA 0.05
Schwerhorigenschule
26 1.26
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202
203

205

206

207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

Table S5. RT-PCR-analysis and seroprevalence of SARS-CoV-2 by chronic diseases:
Absolute Values and Percentages (Row percent/Column percent) are shown. Null-percentages are not presented

Chronic diseases

PCR-analysis

Immunoassay

Number of
participants

PCR-positive

Number of
participants

Seropositive

Overall 485 0 484 6(1.2)
Heart disease 11 0 11 0

Diabetes 9 0 9 0
Asthma/Bronchitis 44 0 43 0

Atopic eczema 61 0 61 1 (1.6/16.7)
Hay fever/Rhinitis 66 0 66 1 (1.5/16.7)
Allergies 346 0 345 4 (1.2/66.7)
Abdominal disease 15 0 15 0
Metabolic disease 8 0 8 0
Neurological diseases 13 0 13 0

Skin disease 3 0 3 0
Haematological disease 3 0 3 0

Thyroid disease 7 0 7 0

Genetic disease 7 0 7 0
Pulmonary disease 0 0 0 0
Psychiatric disease 14 0 14 0
Rheumatic disease 5 0 5 0

Kidney disease 2 0 2 0

Others 18 0 18 2 (11.1/33.3)
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235
236
237
238

239
240
241
242
243

244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264

265

Table S6. Summary of univariable and multivariable Generalized Estimating Equation Models with
dependent variable “seropositivity”. Odds Ratios, the corresponding Confidence Limits and p-values are

presented.
univariable models multivariable model
Lower Upper Lower Upper
Comparison Sdtqs 95% 95% p-Value Sdt‘.’s 95% 95% p-Value
ao ¢ cL ao o cL
Age 0.95 0.77 1.17 0.597
Gender male vs. female 1.15 0.47 2.81 0.757
Contact to
COVID-19 Yes vs. No 7.30 2.87 18.52 <0.001 6.00 2.60 13.85 <0.001
confirmed cases
Number of
Siblings 2.05 0.77 5.42 0.149
in Study
Rhinitisnasal - youo N0 041 008 212 0.290
discharge
Sore throat Yes vs. No 2.27 0.61 8.43 0.221
Cough Yes vs. No 0.89 0.14 5.62 0.901
Fever Yes vs. No 6.31 2.23 17.89 0.001 4.85 1.90 12.37 0.001
Headache Yes vs. No 5.15 0.85 31.34 0.075
Influenza-like
symptoms Yes vs. No 6.97 3.00 16.20 <0.001 2.88 1.05 7.93 0.040
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