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On 13 March 2020, Israel’s government declared clo-
sure of all schools. Schools fully reopened on 17 May
2020. Ten days later, a major outbreak of coronavirus
disease (COVID-19) occurred in a high school. The first
case was registered on 26 May, the second on 27 May.
They were not epidemiologically linked. Testing of the
complete school community revealed 153 students
(attack rate: 13.2%) and 25 staff members (attack rate:
16.6%) who were COVID-19 positive.

As part of the coronavirus disease (COVID-19) pan-
demic containment measures, Israel’s government
declared complete closure of all educational facilities
on 13 March 2020. Limited schools reopening (kinder-
gartens, grades 1-3 and 11-12) only in small groups
was approved on 3 May 2020. Subsequently, all school
classes reopened on 17 May 2020, with requirement for
daily health reports, hygiene, facemasks, social dis-
tancing and minimal interaction between classes. Ten
days later, the first major COVID-19 school outbhreak
in Israel emerged in a high school. The first case was
registered on 26 May and the second on 27 May. The
two cases were not epidemiologically linked. Testing of
the complete school community revealed 153 students
(attack rate: 13.2%) and 25 staff members (attack rate:
16.6%) who were COVID-19 positive. Overall, some 260
persons were infected (students, staff members, rela-
tives and friends). In this report, we aim to describe
the investigation and epidemiological characteristics
of the school’s outbreak.

Outbreak description and epidemiological
investigation

School 1 is a regional public school; students arrive
from suburbs and neighbourhoods, by public or school
bus. It contains 1,190 students aged 12-18 years
(grades 7-12) and 162 staff members. The school
reopened after 2 months’ closure on Monday, 18 May
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2020. Students returned to their previous classrooms
and received instructions on preventive procedures.
On 19-21 May (Tuesday to Thursday), an extreme heat-
wave occurred. Hence, the Ministry of Health exempted
schoolchildren from facemasks for these 3 days.

The first COVID-19 case (Student A) was notified on 26
May 2020. The source of infection was unknown. Close
contacts from household (nh = 4), students (n = 50) and
teachers (n = 14) were instructed to self-isolate. The
second case (Student B) was notified on 27 May 202o0.
According to the epidemiological investigation, both
students attended school during the days of 19—-21 May
and reported mild symptoms (anosmia, ageusia, fever
and headache). They were from different grades and
were not epidemiologically linked.

With the emergence of two unrelated cases within 2
days, the district health office declared an ‘outbreak
status’ including school closure, isolation instructions
and testing of the school community. During that long
weekend (a Jewish holiday, 28-30 May 2020), mass
COVID-19 testing was conducted as a joint effort of
the school leadership and community, the four Health
Funds, Magen David Adom (national emergency ser-
vices organisation), the local municipality and the dis-
trict health office.

Ten teachers and 26 students who had not attended
school since reopening were excluded. Most of the
remaining school community was tested, 151 of 152
staff members and 1,161 of 1,164 students. Overall,
153 students and 25 staff members were confirmed as
COVID-19-positive. The data from the epidemiologi-
cal investigation are shown in the Table. The COVID-
19 rates differed between groups. Male cases were
slightly overrepresented. The rate of cases reporting
symptoms, upon meticulous questioning, was 43%



TABLE

Epidemiological investigation data, COVID-19 outbreak, Israel, May 2020 (n = 1,3162)

Males Confirmed cases Males, of Symptoms
Number of Number confirmed cases Median age in
persons tested years (cases)
% Rate (%) n % n %
7th grade 197 197 106 53.8 40 20.3 25 62.5 13 19 47.5
8th grade 197 197 102 51.8 34 17.3 19 55.9 14 15 44.1
oth grade 187 187 94 50.3 61 32.6 32 52.5 15 30 49.2
1oth grade 200 200 110 55.0 9 4.5 6 66.7 16 2 22.2
11th grade 195 194 98 50.5 6 3.1 3 50.0 17 o o
12th grade 188 186 87 46.8 3 1.6 1 33.3 18 o] o]
All students 1,164 1,161 597 51.4 153 13.2 86 56.2 15 66 43.1
Staff 152 151 51 33.8 25 16.6 9 36.0 40 19 76

COVID-19: coronavirus disease.

2 Overall 1,312 members of the school community were tested: 1,161 students and 151 staff.

(66/153) among students and 76% (19/25) among staff.
The leading symptoms reported were cough, head-
ache, fever, sore throat and myalgia. One emergency
room visit was recorded and no hospitalisations.

FIGURE 1

Results of COVID-19 testing, school outbreak, Jerusalem,
May 2020 (n = 1,312)
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COVID-19 rates were higher in junior grades (7—9) than
in high grades (10-12) (Figure 1). The peak rates were
observed in the gth grade (20 cases in one class and 13
cases in two other classes) and the 7th grade (14 cases
in one class). Of the cases in teachers, four taught all
these four classes, two taught three of the four classes
and one taught two of these four classes.

An environmental school inspection reported crowded
classes: 35-38 students per class, class area 39—49 m2,
allowing 1.1-1.3 m2 per student (below the 1.5 m2 stand-
ard). Distancing among students and between students
and teachers was not possible. Furthermore, during the
extreme heatwave, air-conditioning functioned contin-
uously in all classes. The air-conditioning system was
separate for each class. The junior grades (7-9) and
the high grades (10-12) are situated in one large build-
ing, yet in separate wings, and share the schoolyard
and public spaces. According to the school schedule,
students study 6 days (Sunday to Friday) for 38-40 h
weekly (6.3—-6.7 h daily on average). Daily travel time
to school depends on distance and traffic conditions
and lasts 20-45 min. Most students also participate
in extracurricular activities such as sports teams or
dance classes for an average of 2—4 h per week.

As at 30 June 2020, 100 of 153 (65.4%) students and
16 of 25 (64%) staff members have recovered (with two
negative PCR results). Evaluating the recovery period
revealed that 60% of asymptomatic cases recovered
within 25 days vs only 37% of symptomatic cases.

Cases outside the first affected school

By mid-June 2020, 87 additional confirmed COVID-19
cases had occurred among close contacts of the first
school’s cases. These included siblings attending
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FIGURE 2

COVID-19 cases, Jerusalem, February-June 2020 (n = 5,519)
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COVID-19: coronavirus disease.

other schools, friends and participants in sports and
dancing afternoon classes, students’ parents and fam-
ily members of school staff.

COVID-19 cases age distribution in the
Jerusalem district

The large school outbreak led us to evaluate the age
distribution of COVID-19 cases before and after schools’
reopening. From week 9 to week 25 in 2020, 5,519 con-
firmed COVID-19 cases were reported in the Jerusalem
district. As schools reopened on 17 May 2020, the
evaluation point selected was 1 week later, on 24 May
2020 (week 22). The evaluation showed that before
24 May 2020, the proportion of the 10-19 years-olds
(representing schoolchildren), was 19.8% (938/4,747)
of cases in weeks 9-21, increasing to 40.9% (316/772)
after 24 May 2020, in weeks 22-25 (Figure 2).

From week 9 to week 24 in 2020, 18,448 confirmed
COVID-19 cases were reported nationally, 5,184 cases
in the Jerusalem district and 13,264 cases in all the
other districts in Israel, excluding Jerusalem. The age
pyramid of confirmed COVID-19 cases in the Jerusalem
district vs nationally (excluding Jerusalem) showed
a prominence of the 10-19 years-olds in Jerusalem,
22.6% vs. 13.9% in all the other districts (Figure 3).
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Discussion

On 27 January 2020, Israel’s health minister declared
COVID-19 infection a notifiable disease requiring
immediate reporting. By 21 June 2020, some 20,778
confirmed COVID-19 cases had been reported with 306
fatalities [1]. Israel’s population is 9.1 million (median
age: 30 years) [2]. Like other countries, Israel imple-
mented diverse containment measures including quar-
antine. Nationally, there are 1.7 million schoolchildren,
830,000 kindergarten children and 170,000 teach-
ers and staff [3]. Full closure of educational facilities
occurred on 13 March 2020. Elsewhere, 107 countries
had implemented national school closures by 18 March
2020 [4].

COVID-19 cases are defined clinically (fever»38°C,
cough, respiratory illness etc.) and epidemiologically.
Laboratory confirmation requires detection of SARS-
CoV-2 nucleic acid by PCR in nasopharyngeal swabs.
The district health offices perform epidemiological
investigations and contact tracing and issue isolation
instructions and guidance to healthcare, educational
and other facilities. The Health Funds, via community
clinics, follow patients, refer to hospital if necessary
and provide counselling to patients and families. The
Jerusalem health office serves 1.25 million residents



FIGURE 3

Age distribution of COVID-19 cases, Israel, May 2020
(n = 18,448)
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(median age: 23.5 years), characterised by moderate
to low socioeconomic status and large households [5].

The high school outbreak in Jerusalem displayed mass
COVID-19 transmission upon school reopening. The cir-
cumstances promoting infection spread involved return
of teenage students to their regular classes after a
2-month closure (on 18 May) and an extreme heatwave
(on 19 May) with temperatures rising to 40°C and above
[6] that involved exemption from facemasks and con-
tinuous air-conditioning. Classes in the first affected
school had more than 30 students. Israel’s second-
ary school classes are crowded (average: 29 students
in public schools) compared with the Organisation for
Economic Cooperation and Development (OECD) aver-
age (23 students) [7]. COVID-19 in a school necessitates
a prompt response. Classmates and teachers should
be considered close contacts (particularly in crowded
classes), as should students in groups mixing several
classes, extra-curricular activities and school buses.
Temporary school closure is prudent (especially in
large regional schools) pending investigation results.

Most student cases presented with mild symptoms
or were asymptomatic. Severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection in children
and adolescents is considered mild compared with
adults. A review of 18 studies (1,065 hospitalised pae-
diatric patients) presented overall good prognosis for
that age group [8]. A Chinese study of 171 paediatric
cases infected with SARS-CoV-2 reported main signs of
fever, cough and pharyngitis, 16% were asymptomatic
[9]. In a European multicentre study (582 children),
COVID-19 was usually mild, a small fraction developed
severe disease and mortality was rare [10]. In a study
in New York State, Kawasaki-like disease and myocar-
ditis have been linked to COVID-19 infection, with the
condition termed multisystem inflammatory syndrome
(MIS-Q) in children [11]. French paediatric surveillance
data also support linkage between SARS-CoV-2 infec-
tion and MIS-C [12].

The role of children and adolescents in COVID-19 spread
is equivocal; epidemiological data imply insignificance
of children in transmission [13]. School closure is a
public health tool in influenza pandemic preparedness
plans, based on high infectiousness and susceptibility
in schoolchildren and high contact rates [14]. School
reopening policy after the COVID-19 lockdown varies
considerably between nations and therefore requires
ongoing assessment [13].

Conclusions and recommendations

COVID-19 prevention in schools involves studying in
small groups and minimising student mixing in activi-
ties and transportation. Teachers and parents should
lead by wearing facemasks, hand hygiene, keeping
physical distance etc. School attendance should be
avoided at any sign of illness. Learning from home may
also reduce the need for class attendance. Outdoors
classes should also be considered. COVID-19 preven-
tion encompasses avoiding the ‘three Cs’: closed
spaces with poor ventilation, crowded places and
close-contact settings [15]. The European Centre for
Disease Prevention and Control’s report on air-condi-
tioning and ventilation systems and COVID-19 recom-
mends increasing air exchange rate and outdoor air
use and decreasing air recirculation, aiming to reduce
spread in indoor spaces [16]. Finally, appropriate plan-
ning of COVID-19 prevention for the next school year is
essential.

Acknowledgments

The authors wish to acknowledge Mr. Danniel Leibovitch, the
school’s headmaster, the school’s teachers and staff, the
students and families for their cooperation and compliance.
The authors wish to thank the Jerusalem municipality and
mayor Mr. Moshe Lion, for their support and leadership. The
authors wish to thank the Jerusalem branch of MDA (national
emergency services organization) for the rapid mass testing.
Finally, the authors would like to thank the devoted public
health teams in the district health office and the community
clinics teams of the four heath funds in Jerusalem.

Conflict of interest

None declared.

Authors’ contributions

Chen Stein-Zamir, Nitza Abramson and Hanna Shoob col-
lected data, performed the investigation and data analy-
sis and wrote the manuscript. Erez Libal, Menachem Bitan,
Tanya Cardash, Refael Cayam and lan Miskin performed
the patients’ follow-up, provided data and reviewed the
manuscript.

References

1. Israel Ministry of Health (MoH). COVID-19 in Israel, General
Status, Jerusalem: MoH. 2020. [Accessed: 25 Jun 2020].
Hebrew. Available from: https://datadashboard.health.gov.il/
COVID-19/?utm_source=go.gov.il&utm_medium=referral

www.eurosurveillance.org



2. Central Bureau of Statistics (CBS). Population of Israel on the
Eve of 2020 Population of Israel on the Eve of 2020. Jerusalem:
CBS; 2019. Available from: https://www.cbs.gov.il/en/
mediarelease/Pages/2019/Population-of-Israel-on-the-Eve-
of-2020.aspx

3. Alon M, Artsev S, Chocron M, Cohen-Lerner D, Elihay E,
Gidanian Y, et al. Education in Israel. Jerusalem: Central Bureau
of Statistics; 2018. Available from: https://old.cbs.gov.il/
statistical/educ-mung169.pdf

4. Viner RM, Russell S), Croker H, Packer ], Ward ], Stansfield
C, et al. School closure and management practices during
coronavirus outbreaks including COVID-19: a rapid systematic
review. Lancet Child Adolesc Health. 2020;4(5):397-404.
https://doi.org/10.1016/52352-4642(20)30095-X PMID:
32272089

5. Stein-Zamir C, Israeli A. Timeliness and completeness of
routine childhood vaccinations in young children residing in a
district with recurrent vaccine-preventable disease outbreaks,
Jerusalem, Israel. Euro Surveill. 2019;24(6):1800004. https://
doi.org/10.2807/1560-7917.ES.2019.24.6.1800004 PMID:
30755293

6. lIsrael Meteorological Service (IMS). Country weather forecast.
Bet-Dagan: IMS. [Accessed: 25 June 2020] .Available from:
https://ims.gov.il/en/home

7. Organisation for Economic Cooperation and Development
(OECD). Education at a Glance 2019. OECD indicators. Paris:
OECD Publishing; 2019. Available from: http://dx.doi.org/
https://doi.org/10.1787/f8d7880d-en

8. Castagnoli R, Votto M, Licari A, Brambilla I, Bruno R, Perlini S,
et al. Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection in children and adolescents: a systematic
review. JAMA Pediatr. 2020. https://doi.org/10.1001/
jamapediatrics.2020.1467 PMID: 32320004

9. LuX, ZhangL, DuH, ZhangJ, Li YY, Qu J, et al. SARS-CoV-2
infection in children. N Engl ) Med. 2020;382(17):1663-5.
https://doi.org/10.1056/NEJMc2005073 PMID: 32187458

10. Gotzinger F, Santiago-Garcia B, Noguera-Julian A, Lanaspa
M, Lancella L, Calo Carducci FI, et al. COVID-19 in children
and adolescents in Europe: a multinational, multicentre
cohort study. Lancet Child Adolesc Health. 2020:52352-
4642(20)30177-2. Ahead of print.

11. Dufort EM, Koumans EH, Chow EJ, Rosenthal EM,
Muse A, Rowlands J, et al. Multisystem inflammatory
syndrome in children in New York State. N Engl ] Med.
2020:NEJMoa2021756. Ahead of print. http://dx.doi.org/
https://doi.org/10.1056/NEJM0a2021756 .

12. Belot A, Antona D, Renolleau S, Javouhey E, Hentgen
V, Angoulvant F, et al. SARS-CoV-2-related paediatric
inflammatory multisystem syndrome, an epidemiological
study, France, 1 March to 17 May 2020. Euro Surveill.
2020;25(22):2001010. https://doi.org/10.2807/1560-7917.
ES.2020.25.22.2001010 PMID: 32524957

13. Sheikh A, Sheikh A, Sheikh Z, Dhami S. Reopening schools
after the COVID-19 lockdown. J Glob Health. 2020;10(1):010376.
https://doi.org/10.7189/jogh.10.010376 PMID: 32612815

14. Cauchemez S, Ferguson NM, Wachtel C, Tegnell A, Saour
G, Duncan B, et al. Closure of schools during an influenza
pandemic. Lancet Infect Dis. 2009;9(8):473-81. https://doi.
0rg/10.1016/51473-3099(09)70176-8 PMID: 19628172

15. FuruseY, Sando E, Tsuchiya N, Miyahara R, Yasuda I, Ko YK,
et al. Clusters of coronavirus disease in communities, Japan,
January-April 2020. Emerg Infect Dis. 2020;26(9). https://doi.
org/10.3201/eid2609.202272 PMID: 32521222

16. European Centre for Disease Prevention and Control (ECDC).
Heating, ventilation and air-conditioning systems in the
context of COVID-19. Stockholm: ECDC; 22 June 2020. Available
from: https://www.ecdc.europa.eu/en/publications-data/
heating-ventilation-air-conditioning-systems-covid-19

License, supplementary material and copyright

This is an open-access article distributed under the terms of
the Creative Commons Attribution (CC BY 4.0) Licence. You
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate
if changes were made.

Any supplementary material referenced in the article can be
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2020.

www.eurosurveillance.org



