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ABSTRACT

Introduction: Individuals with intellectual and
developmentaldisabilities are at increased risk for
adverse outcomes from coronavirus disease 2019.
Clusters of COVID-19 infections can be used to
track SARS-CoV-2 transmission. This is particu-
larly important in environments frequently used
for individuals with intellectual and develop-
mental disabilities, such as schools. The objective
of this study was to compare the number of

clusters of student and staff cases identified dur-
ing three distinct periods (pre-Delta, Delta, and
Omicron) of the COVID-19 pandemic.
Methods: Weekly COVID-19 testing occurred
from November 23, 2020 to May 27, 2022 dur-
ing three phases of the COVID-19 pandemic:
pre-Delta, Delta, and Omicron. Structured
interviews were conducted with positive cases
to determine if they contracted COVID-19 in
the school environment, and interviews with
school administrators responsible for contact
tracing determined school-based clusters.
Results: 160 cases of COVID-19 were identified
and 55 cluster positives were recorded during
the study period. 0 (0%) cluster positives were
recorded during the pre-Delta variant wave, 3
(5%) cluster positives were recorded during the
Delta variant wave, and 52 (95%) cluster posi-
tives were recorded during the Omicron variant
wave. Additionally, 23 (85%) of all positives
during pre-Delta, 12 (50%) of all positives dur-
ing Delta, 66 (61%) of all positives during
Omicron, and 36 (69%) of cluster positives
during Omicron did not receive CDC-recom-
mended dosages of the COVID-19 vaccine.
Conclusion: The Omicron variant led to an
increase in cluster-based transmission, and
staying up to date with vaccination guidelines
was crucial in limiting transmission.
Clinical Trial Registration: Prior to enroll-
ment, this study was registered at ClinicalTri-
als.gov on September 25, 2020 (identifier
NCT04565509; titled ‘‘Supporting the Health
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Key Summary Points

Clusters of COVID-19 increase risk of
transmission and can place vulnerable
individuals at risk of contracting COVID-
19.

More clusters were present during the
Omicron wave of the pandemic.

Staying up to date with vaccination
guidelines is critical to prevent COVID-19
transmission.

Monitoring for clusters is important to
understand COVID-19 transmission in
schools ad for mitigation strategy
recommendations.

INTRODUCTION

One mechanism for tracking severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2)
transmission is through the evaluation of clus-
ters, epidemiological links between two or more
lab-confirmed cases of coronavirus disease 2019
(COVID-19) [1]. Clusters of COVID-19 lead to
more rapid transmission than non-clustered
cases [2]. Clusters are particularly pertinent to
the pandemic’s impact on populations vulner-
able to severe COVID-19 complications,
including individuals with intellectual and
developmental disabilities (IDD).

Children with IDD are vulnerable to COVID-
19, with fatality rates reported to be as high as
1.6% [3]. At the beginning of the COVID-19
pandemic, significant concerns were present for
students with IDD and school staff returning to
school due to the potential inability of students

and staff to follow all the proven school-based
mitigation strategies, including masking, social
distancing, and good hand hygiene. We
demonstrated that during the 2020–2021
school year, COVID-19 cases were less common
in schools dedicated to students with IDD than
community-based transmission with standard
mitigation strategies and weekly COVID-19
screening testing [4].

In the summer and fall of 2021, the Delta
variant became predominant in the US, leading
to a surge in cases at the start of the 2021–2022
school year. In the winter of the same school
year, the Omicron variant became predomi-
nant, leading to an unprecedented surge in
COVID-19 cases throughout the United States.
The objective of this study was to compare the
number of clusters of student and staff cases
identified during three distinct periods (pre-
Delta, Delta, and Omicron) of the COVID-19
pandemic.

METHODS

The study took place at six schools dedicated to
children with IDD within the Special School
District of St. Louis County (SSD) between
November 23, 2020, and May 27, 2022. These
schools educate 716 children with IDD who are
aged 5–21 years and employ approximately 605
teachers, staff, and administrators. Staff testing
started November 23, 2020 and student testing
began December 11, 2020. Although mitigation
strategies were difficult to adhere to in this
population, school-based mitigation strategies,
including mandatory masking until March 14,
2022, social distancing when able, frequent
hand hygiene, and staying home when ill, were
demonstrated to be effective [4]. Students and
staff were constantly in close proximity due to
the nature of the care and teaching provided to
these students, and vaccines were not required
for staff and students. Positive cases from indi-
viduals enrolled in a study evaluating weekly
COVID-19 testing were identified during three
phases of the COVID-19 pandemic. The three
phases included pre-Delta from November 23,
2020 to July 17, 2021, Delta from July 17, 2021
to December 18, 2021, and Omicron from
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January 3, 2022 to May 27, 2022. In brief, stu-
dents and staff consented to weekly saliva-based
PCR SARS-CoV-2 testing. They submitted a test
at their respective school weekly and were
notified of their result by email if negative and
by phone call from the study investigators (JGN,
SAF) if positive. Furthermore, throughout their
participation in the study their vaccination
status was assessed [4]. Positive cases completed
a structured interview to help determine if the
participant contracted COVID-19 in the school
environment. A positive case was considered
fully vaccinated if they were up to date with
CDC recommendations [5] at the time of
infection. Additional interviews with school
administrators that performed the contact

tracing were conducted to help further deter-
mine potential school-based clusters of COVID-
19 cases. This study was approved by the
Washington University in St. Louis Institutional
Review Board (IRB), and individuals provided
consent prior to participation. This study was
performed in accordance with the Helsinki
Declaration of 1964 and its later amendments.

RESULTS

A total of 557 teachers, staff, and administrators
and 113 students enrolled in the study, a 91%
and 16% enrollment rate, respectively. Among
19,521 tests performed during the study, 215

Table 1 Participant demographics

Pre-Delta (11/23/
2020–7/16/2021)

Delta (7/17/2021–12/
18/2021)

Omicron (1/3/2022–4/
1/2022)

All
positives

Cluster
positives

All
positives

Cluster
positives

All
positives

Cluster
positives

Number of positives, no. 27 0 24 3 109 52

Age, median (IQR) 42

(35–50)

– 35

(16–49)

– 42

(33–53)

38 (27–51)

Race, no. (%)

White 30 (91) – 15 (63) – 78 (71) 36 (69)

African American/black 1 (3) – 6 (25) – 26 (24) 15 (29)

Other 2 (6) – 3 (12) – 5 (5) 1 (2)

Ethnicity, no. (%)

Non-Hispanic/Latino 23 (85) – 22 (92) – 96 (88) 48 (92)

Hispanic/Latino 2 (7) – 1 (4) – 4 (4) 4 (8)

Other 2 (7) – 1 (4) – 9 (8) 0 (0)

Sex, no. (%)

Female 21 (78) – 13 (54) – 79 (72) 35 (67)

Male 6 (22) – 11 (46) – 26 (24) 17 (33)

Vaccination status

Received CDC-recommended

dosages

4 (15) – 12 (50) – 43 (39) 16 (31)

Did not receive CDC-

recommended dosages

23 (85) – 12 (50) – 66 (61) 36 (69)
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positive COVID-19 cases and 55 cluster posi-
tives were identified (Table 1). Notably, most
staff and students who tested positive in a
cluster after the availability of the vaccine were
not up to date with CDC vaccination guidelines
(n = 36, 65%) for COVID-19.

The cluster frequency increased significantly
at week 59 in the study (1/3/2022–1/7/2022)
following a return to school from the winter
break during the Omicron variant surge. The
total number of cluster positives that occurred
during the Omicron surge was 52 and the total
positive case count was 109 (Fig. 1). During the
Omicron surge, all the clusters were identified
during the period from 1/6/2022 to 1/28/2022,
when masks were still required.

DISCUSSION

In this study, we demonstrated an increase in
COVID-19 school-based clusters over the course
of the COVID-19 pandemic. Furthermore, we
observed that those individuals in a cluster were
often not up to date with their COVID-19
vaccines.

The increase in transmissibility of the Delta
and Omicron variants helps explain the
increase in clusters observed during the study.
Data suggest that R0 is 5 and 9 for Delta and
Omicron, respectively [6]. Additionally, during
the 2021–2022 school year, more students
attended, and no hybrid options were utilized,
increasing the density of students and staff.
While masking was still mandated during these

times, the increase in transmissibility of the
Omicron variant made the mitigation strate-
gies—especially masking and staying home
when sick—even more important. Furthermore,
none of the staff in the clusters reported using
eye protection, but all wore masks, though the
types of masks were not determined. In working
closely with IDD students who often did not
wear masks, eye protection likely could have
provided additional protection, as this personal
protective equipment has been essential in the
prevention of COVID-19 transmission [7].

We observed that those individuals in a
cluster were often not up to date with their
COVID-19 vaccines. Data from the Omicron
surge demonstrated that adults not vaccinated
with their primary series and those with a pri-
mary series but no booster experienced respec-
tive hospitalization rates 10.5 and 2.5 times
higher when compared to individuals with a
primary series and booster [8]. Promoting and
ensuring staff and students are up-to-date with
their COVID-19 vaccination will better protect
these high-risk students and their teachers from
infection and hospitalization.

As mitigation strategies such as masking and
distancing are made optional, tracking cluster
transmission in schools is an important strategy
to consider, especially in schools with children
at high risk for severe disease. By monitoring
schools for clusters of cases, administrators and
public health officials will be better able to
predict the common COVID-19 symptoms [9].
Furthermore, monitoring clusters will help
schools control the spread of COVID-19 by
implementing the mitigation strategies that
have been demonstrated to be so effective [10].

Limitations

The design of our study may have limited the
reporting of COVID-19 cases. Not all students
and staff were enrolled in the study, which
could have impacted the accuracy of our posi-
tive case and cluster counts. Students and staff
may not have reported their illnesses, causing
an underestimate of cases and clusters, espe-
cially early in the study.

Fig. 1 Numbers of non-cluster and cluster positives
during the omicron wave
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CONCLUSIONS

The higher transmission rate of the Omicron
variant and possibly the lack of use of eye-pro-
tection increased the frequency of clusters.
Staying up to date on vaccinations will play an
important role in limiting the frequency of
cluster-based transmission. As schools, includ-
ing those for children with IDD, decrease the
number of mitigation strategies, monitoring
clusters in these schools may be a helpful
strategy to help determine the need for the
addition of more mitigation strategies to limit
COVID-19 transmission.
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