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METHODS

Setting

For in-person learning, DOE made
comprehensive changes to school
policy, practices, and facilities,
including the following: anyone
physically present at a school
completed a symptom screening form
and temperature checks, face
coverings were worn by all persons
and at all times while on school
property (with medical-grade masks
and face shields available for use by
staff), physical distance of 6 feet was
required at all times, class sizes were
reduced with cohorts of students and
student–teacher pairs maintained as
much as possible during the entire
day, parents and other visitors were
excluded from school, and
improvements were made in natural
ventilation and centralized ventilation
systems.15 Lunch was provided in
classrooms to minimize interaction
between groups of students. If a case
occurred in a classroom, the
classroom was closed and all persons
quarantined for 14 days; if 2 or more
cases occurred in a school in different
classrooms, an investigation was
initiated into the source of infection,
and, if no source external to school-
based interactions found, the entire
building was closed for 14 days. NYC
additionally adopted a threshold for
closure of the entire public school
system if the percent positivity of all
viral diagnostic tests performed in
NYC was 3.0% or higher.

Agencies included in the Situation
Room included DOE, DOHMH,

Department of Buildings, and Health
and Hospitals Test & Trace Corps.

Testing in Schools

Persons eligible for testing included
any student or staff member who was
physically present in the school on
the day of in-school testing and
provided consent for testing. Students
were required to have written
consent signed by a parent or
guardian, and verbal assent was
obtained at the time of testing; 41%
of eligible students had written
signed consent during the period
during October 8 to November 19,
and 61% of eligible students had
written signed consent during
December 7 to 18. (Consent form is
available at https://www.schools.nyc.
gov/docs/default-source/default-
document-library/student-covid-19-
testing-consent-form—september-
27-2020). Staff provided verbal
consent on-site for testing, and labor
union policy for teachers mandated
penalties for failure to consent.
Personnel in the Situation Room used
a random number generator to
identify persons for testing from the
eligible population with the sample
size determined by the size of the
school: 20% for schools with ,500
students, 15% for schools with 500 to
999 students, and 10% for schools
with .999 students. The sampling
proportion was based on the
assumption that a larger base
population requires a smaller
sampling proportion to estimate
prevalence and logistic constraints
regarding the number of specimens

that could be efficiently collected
each day in different size schools.

Two major changes occurred in
testing and schooling during the
period of evaluation. First, during the
week of October 11, 2020, New York
State designated several areas of NYC
as “clusters,” mandating closure of in-
person schooling in areas of highest
COVID-19 transmission and weekly
testing of a sample of students in
schools adjacent to these areas.
Second, NYC closed all public schools
during November 19 to December 6
because of crossing its predefined
threshold of 3% citywide test
positivity. During December 7 to 18,
only elementary and special
education schools were reopened, all
schools were mandated to undergo
testing weekly, rather than monthly,
and children who did not have
a signed consent form for testing
were required to switch to remote
learning.

New York State mandated that
aggregate results of all testing be
published online (https://
schoolcovidreportcard.health.ny.gov/).

Statistical Analysis

To standardize laboratory data, we
created new demographic variables
for age group and the composite of
race and ethnicity. We then merged
laboratory data with a complete list of
public schools using a unique school
identifier. We calculated the
proportion of test results that were
positive and performed multivariable
logistic regression using age group,
sex, race and ethnicity, and location of
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school by borough as predictors.
Boroughs included Brooklyn, Bronx,
Manhattan, Queens, and Staten Island.
Age groups included persons aged
0 to 3, 4 to 10, 11 to 18, 19 to 24, 25
to 44, 45 to 64, 65 to 74, and $75
years as well as an unknown group.
Race and ethnicity groups included
non-Hispanic American Indian, non-
Hispanic Asian American and/or
Pacific Islander, non-Hispanic Black,
non-Hispanic Multiracial, non-
Hispanic white, and Hispanic and/or
Latino as well as an unknown group.
Confidence intervals were calculated
by using the profile likelihood method
in R.16

We matched the Situation Room data
portal to the city’s case and contact
investigations and monitoring
database to obtain additional
information about each school-
affiliated case. To identify individuals
who might have contracted COVID-19
in a school setting, a list of school-
based close contacts identified
through Situation Room
investigations was matched against
subsequent confirmed positive cases
also handled by the Situation Room.
Close contacts who were last exposed
to a COVID-19 case during October 9
to December 18, 2020, were then
included in the analysis.

We created a list of all responses to
school events during the evaluation
period to include the date of the most
recent case, response action (no
closure; classroom closure; building
closure), number of cases, number of
students who were cases, number of
staff who were cases, number of
persons quarantined, whether at least
1 case was identified through testing
performed in school as part of the
prevalence survey, and whether the
epidemiological investigation
concluded whether transmission
likely occurred outside of school for
at least 1 case in the event.

Data Management

The Situation Room data portal
contained all COVID-19 cases

associated with in-person learning at
a public school, including those from
testing performed in schools
(prevalence survey) and those
reported through public health
surveillance and self-report as
described above. Data from the
Situation Room were managed in
Microsoft Dynamics. The Test & Trace
Corps at NYC Health 1 Hospitals
managed a Salesforce database of all
COVID-19 cases investigated and
their close contacts. The number of
students in attendance and staff
employed were provided by the DOE.
Modeling estimates for NYC prevalent
infections were drawn from 2 sources
described below.

Model 1

Estimates of the number of active
COVID-19 infections in NYC were
provided by the Shaman Group at
Columbia University Mailman School
of Public Health.9 The model used
available case, mortality, and mobility
data to estimate the number of
persons with COVID-19 infection who
are potentially infectious to others; as
a result, it is likely to be an
underestimate of all persons who test
positive with a nucleic acid
amplification test of a respiratory
specimen. Estimates were stratified
by week, age group, and borough. To
calculate period prevalence, we
divided the number of persons
estimated to have active COVID-19
infections by the relevant population.
Denominators were drawn from the
2014 to 2018 American Community
Survey 5-year estimates. We
calculated 95% confidence intervals
(CIs) for each estimate of period
prevalence. Estimates were available
by age and borough.

Model 2

Alternate estimates of the number of
active COVID-19 infections in NYC
were drawn from covid19-
projections.com, an open source
project by an independent data
scientist.10 This model used machine
learning techniques on top of a classic

infection disease model and is
described in detail here. To calculate
period prevalence, we divided the
number of persons estimated to have
active COVID-19 infections by the
population of NYC. The number of
persons actively infected includes
those who were recently infected and
no longer infectious; as a result, its
estimates of prevalent infections are
substantially higher than model 1
and, therefore, represent an upper-
bound estimate of prevalent
infections. The denominator was
drawn from the 2014 to 2018
American Community Survey 5-year
estimates. We calculated 95% CIs for
each estimate of period prevalence.
Estimates for this model were not
available by age or borough.

Ethics

Data from this program were
collected as part of a program to
monitor and prevent COVID-19
transmission in public schools, and
analyses were conducted by city
government personnel to evaluate the
effectiveness of this program. As such,
it was considered a public health
program to control an acute health
emergency. This activity was
reviewed by the Centers for Disease
Control and Prevention (CDC) and
conducted consistent with applicable
federal law (45 CFR 46.102(l) (2))
and CDC policy.

RESULTS

Prevalence of COVID-19 Infection
from Testing in Schools

In multivariable logistic regression,
borough, age, and ethnicity were
significantly associated with
a positive test result. Compared with
persons aged 45 to 64 years, the odds
of a positive test result were higher
for persons aged 4 to 10 years
(adjusted odds ratio [aOR]: 1.44, 95%
CI: 1.22–1.70) and persons aged 65 to
74 years (aOR: 1.76, CI: 1.19–2.51).
Compared with persons who
identified as non-Hispanic white, the
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odds of a positive test result were
higher for persons who identified as
Hispanic or Latino (aOR: 1.31, CI:
1.05–1.63). Compared with persons
attending school in Manhattan, the
odds of a positive test result were
higher for persons attending school in
Brooklyn (aOR: 1.58, CI: 1.26–1.98),
Bronx (aOR: 1.81, CI: 1.46–2.26),
Queens (aOR: 1.32, CI: 1.06–1.67),

and Staten Island (aOR: 1.95, CI:
1.44–2.64).

Classroom and Building Closures

Of 457 COVID-19 events ($2 cases
diagnosed in a school within a 7-day
period), 389 (85.1%) involved at least
1 staff person, and 317 (69.4%)
involved at least 1 student
(Supplemental Table 8). The number
of persons quarantined per event

ranged from 2 to 170. Most events
resulted in a building closure (n =
374; 81.8%) rather than only
a classroom closure. At least 1 case
was identified by prevalence (in-
school) testing for 277 (60.6%)
school events, and transmission likely
occurred outside of school for at least
1 case in 46 (10.1%) school events.

SUPPLEMENTAL TABLE 6 Estimated Number of Persons Present for In-Person Schooling: NYC, October to December 2020

No. Students Present in-Person at Least Once During
October 2020

No. Students Present in-Person at Least Once
During December

Students 288 199 164 673
Staff 80 876 44 634
Age group, y
0–4 16 336 13 629
5–9 112 212 119 976
10–14 106 766 28 571
15–17 44 261 1261
18–44 58 044 28 277
45–64 30 328 16 956
65–74 1054 608
$75 74 29

Borough
Brooklyn 102 875 60 889
Bronx 73 393 39 505
Manhattan 53 422 29 478
Queens 109 467 60 380
Staten island 30 798 19 075

Because some students were enrolled at schools in .1 borough, totaling in-person counts by borough will not result in the citywide count of students present in-person for the period of
interest.

SUPPLEMENTAL TABLE 7 Prevalence of COVID-19 Infection in School Community Compared With Estimated Community Prevalence by Age Groups

Age Group, ya No. Persons Tested Positive / No. Persons Tested for COVID-19 in Schools School
Positivity, %

Estimated Community Positivity,
Range,b %

October 12–November 20, 2020
0–4 1/223 0.45 0.07–0.41
5–14 148/52 050 0.28 0.13–0.72
15–24 24/8600 0.28 0.12–0.86
25–44 150/52 189 0.29 0.14–0.95
45–64 120/43 038 0.28 0.12–0.65
65–74 11/2754 0.40 0.06–0.35
$75 0/205 0 0.04–0.20

December 7–18, 2020
0–4 1/62 1.61 0.58–0.80
5–14 257/33 330 0.77 0.68–0.84
15–24 8/1164 0.69 0.96–1.03
25–44 136/19 863 0.68 0.87–0.97
45–64 109/18 917 0.58 0.56–0.63
65–74 13/1248 1.04 0.31–0.42
$75 0/89 0 0.26–0.35

a Age groups were calculated by using strata in the Shaman group model.
b Estimated community positivity is based on models from Shaman group described in Results. Given that estimates are provided for each week, we present the range from low to high
for the midpoint estimate for each weekly period.
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SUPPLEMENTAL TABLE 8 Common Features of COVID-19 School Building Events: NYC, October to
December 2020

No. Events (%)

Total no. school events with $2 cases 457
$1 student involved 317 (69.4)
$1 staff involved 389 (85.1)
Building closed 374 (81.8)
Classroom closed 83 (18.2)
At least 1 case identified through survey 277 (60.6)
Transmission likely occurred outside of school for $1 case(s) 46 (10.1)
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