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Objective: The pandemic has forced closures of primary schools,
resulting in loss of learning time on a global scale. In addition
to face coverings, social distancing, and hand hygiene, an
efficient testing method is important to mitigate the spread
of COVID-19 in schools. We evaluated the feasibility of a
saliva-based SARS-CoV-2 polymerase chain reaction testing
program among 18 primary schools in the Emirate of Abu
Dhabi, United Arab Emirates. Qualitative results show that
children 4 to 5 years old had difficulty producing an adequate
saliva specimen compared to those 6 to 12 years old.

Methods: A short training video on saliva collection
beforehand helps demystify the process for students
and parents alike. Informed consent was challenging
yet should be done beforehand by school health nurses

he COVID-19 pandemic is a leading cause of mor-
bidity and mortality worldwide and continues to
exhaust health care resources on a large scale.
Efficient testing is critical to identify cases early and to
help mitigate the deleterious effects of the pandemic.?
Saliva polymerase chain reaction (PCR) nucleic acid
amplification testing (NAAT) is more comfortable than
nasopharyngeal (NP) NAAT and has been validated as a
test for SARS-CoV-2." Although children are less suscep-
tible to severe disease, primary schools are considered a
vector for transmission and community spread.® Efficient
and scalable methods of routine testing are needed glob-
ally to help keep schools open. Saliva testing has proven
a useful resource for this population.*®
Abu Dhabi is the largest Emirate in the United Arab
Emirates (UAE), with an estimated population of 2.5 mil-
lion.e The first case of COVID-19 was discovered in the
UAE on January 29, 2020.” The UAE has been recognized
worldwide for its robust pandemic response. Along with
the coordinated and swift application of public health
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or other medical professionals to reassure parents and
maximize participation.

Results: Telephone interviews with school administrators
resulted in an 83% response rate. Overall, 93% of school
administrators had a positive experience with saliva
testing and felt the program improved the safety of their
schools. The ongoing use of saliva testing for SARS-CoV-2
was supported by 73% of respondents.

Conclusion: On-campus saliva testing is a feasible option for
primary schools to screen for COVID-19 in their student
population to help keep their campuses safe and open for
learning.

Keywords: COVID-19; saliva testing; mitigation; primary
school.

measures, the country has one of the highest COVID-19
testing rates per capita and one of the highest vaccination
rates worldwide.2® The Abu Dhabi Public Health Center
(ADPHC) works alongside the Ministry of Education (MOE)
to establish testing, quarantine, and general safety guide-
lines for primary schools. In December 2020, the ADPHC
partnered with a local, accredited diagnostic laboratory to
test the feasibility of a saliva-based screening program for
COVID-19 directly on school campuses for 18 primary
schools in the Emirate.
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Saliva-based PCR testing for COVID-19 was approved
for use in schools in the UAE on January 24, 2021.1° As
part of a greater mitigation strategy to reduce both school-
based transmission and, hence, community spread, the
ADPHC focused its on-site testing program on children
aged 4 to 12 years. The program required collaboration
among medical professionals, school administrators and
teachers, students, and parents. Our study evaluates
the feasibility of implementing a saliva-based COVID-19
screening program directly on primary school campuses
involving children as young as 4 years of age.

Methods

The ADPHC, in collaboration with G42 Biogenix Labs,
conducted a saliva SARS-CoV-2 NAAT testing program
in 18 primary schools in the Emirate. Schools were
selected based on outbreak prevalence at the time and
focused on “hot spot” areas. The school on-site saliva
testing program included children aged 4 to 12 years old
in a “bubble” attendance model during the school day.
This model involved children being assigned to groups or
“pods.” This allowed us to limit a potential outbreak to a
single pod, as opposed to risk exposing the entire schoal,
should a single student test positive. The well-established
SalivaDirect protocol developed at Yale University was
used for testing and included an RNA extraction-free,
RT-gPCR method for SARS-CoV-2 detection."

We conducted a qualitative study involving telephone
interviews of school administrators to evaluate their expe-
rience with the ADPHC testing program at their schools.
In addition, we interviewed the G42 Biogenix Lab pro-
viders to understand the logistics that supported on-
campus collection of saliva specimens for this age group.
We also gathered the attitudes of school children before
and after testing. This study was reviewed and approved
by the Abu Dhabi Health Research and Technology
Committee and the Institutional Review Board (IRB), New
York University Abu Dhabi (NYUAD).

Sample and recruitment

The original sample collection of saliva specimens was
performed by the ADPHC in collaboration with G42
Biogenix Lab providers on school campuses between
December 6 and December 10, 2020. During this time,

schools operated in a hybrid teaching model, where
learning took place both online and in person. Infection
control measures were deployed based on ADPHC stan-
dards and guidelines. Nurses utilized appropriate patient
protective equipment, frequent hand hygiene, and social
distancing during the collection process. Inclusion crite-
ria included asymptomatic students aged 4 to 12 years
attending in-person classes on campus. Students with
respiratory symptoms who were asked to stay home or
those not attending in-person classes were excluded.

Data collection

Data with regard to school children’s attitudes before
and after testing were compiled through an online sur-
vey sent randomly to participants postintervention. Data
from school administrators were collected through video
and telephone interviews between April 14 and April 29,
2021. We first interviewed G42 Biogenix Lab providers
to obtain previously acquired qualitative and quantitative
data, which were collected during the intervention itself.
After obtaining this information, we designed a question-
naire and proceeded with a structured interview process
for school officials.

We interviewed school principals and administrators to
collect their overall experiences with the saliva testing pro-
gram. Before starting each interview, we established the
interviewees preferred language, either English or Arabic.
We then introduced the meeting attendees and provided
study details, aims, and objectives, and described col-
laborating entities. We obtained verbal informed consent
from a script approved by the NYUAD IRB and then pro-
ceeded with the interview, which included 4 questions.
The first 3 questions were answered on a 5-point Likert
scale model that consisted of 5 answer options: 5 being
completely agree, 4 agree, 3 somewhat agree, 2 some-
what disagree, and 1 completely disagree. The fourth
question invited open-ended feedback and comments
on the following statements:

1. | believe the COVID-19 saliva testing program
improved the safety for my school campus.

2. Our community had an overall positive experience
with the COVID saliva testing.

3. We would like to continue a saliva-based COVID
testing program on our school campus.
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Figure 1. Assessment of schoolchildren’s feelings before the sa-
liva test.

4. Please provide any additional comments you feel
important about the program.

During the interview, we transcribed the answers as
the interviewee was answering. We then translated those
in Arabic into English and collected the data in 1 Excel
spreadsheet. School interviewees and school names
were de-identified in the collection and storage process.

Results

A total of 2011 saliva samples were collected from 18 dif-
ferent primary school campuses. Samples were sent the
same day to G42 Biogenix Labs in Abu Dhabi for COVID
PCR testing. A team consisting of 5 doctors providing gen-
eral oversight, along with 2 to 6 nurses per site, were able
to manage the collection process for all 18 school cam-
puses. Samples were collected between 8 AM and 2 PM
and required variation among sites depending on factors
such as staff availability and class schedules. Additional
scheduling challenges included compliance with pub-
lic safety mandates involving the maintenance of defined
“safety bubbles” that forbid certain personnel from moving
between floors, and the avoidance of mixing students from
different classes.

Sample stations were set up in either the school
auditorium or gymnasium to ensure appropriate crowd
control and ventilation. Teachers and other school staff,
including public safety, were able to manage lines and
the shuttling of students back and forth from classes to
testing stations, which allowed medical staff to focus on
sample collection.
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Figure 2. Assessment of schoolchildren’s feelings after the saliva
test.

Informed consent was obtained by prior electronic
communication to parents from school staff, asking them
to agree to allow their child to participate in the testing
program. Informed consent was identified as a challenge:
Getting parents to understand that saliva testing was more
comfortable than NP testing, and that the results were only
being used to help keep the school safe, took time. School
staff are used to obtaining consent from parents for field
trips, but this was clearly more challenging for them.

The saliva collection process per child took more time
than expected. Children fasted for 45 minutes before
saliva collection. We used an active drool technique, which
required children to pool saliva in their mouth then express
it into a collection tube. Adults can generally do this on
command, but we found it took 10 to 12 minutes per child.
Saliva production was cued by asking the children to think
about food, and by showing them pictures and TV com-
mercials depicting food. Children 4 to 5 years old had more
difficulty with the process despite active cueing, while those
6 to 12 years old had an easier time with the process. We
collected data on a cohort of 80 children regarding their
attitudes pre (Figure 1) and post collection (Figure 2).
Children felt happier, less nervous, and less scared after
collection than before collection. This trend reassured us
that future collections would be easier for students.

A total of 15 of 18 school principals completed the
telephone interview, yielding a response rate of 83%.
Overall, 93% of the school principals agreed or com-
pletely agreed that the COVID-19 saliva testing program
improved school safety; 93% agreed or completely



agreed that they had an overall positive experience with
the program; and 73% supported the ongoing use of
saliva testing in their schools (Table 1). Administrators’
open-ended comments on their experience were positive
overall (Table 2).

Discussion

By March 2020, many kindergarten to grade 12 public
and private schools suspended in-person classes due
to the pandemic and turned to online learning platforms.
The negative impact of school closures on academic
achievement is projected to be significant.”'>'® Ensuring
schools can stay open and run operations safely will
require routine SARS-CoV-2 testing. Our study inves-
tigated the feasibility of routine saliva testing on chil-
dren aged 4 to 12 years on their school campuses. The
ADPHC school on-site saliva testing program involved
bringing lab providers onto 18 primary school campuses
and required cooperation among parents, students,
school administrators, and health care professionals.

Children younger than 6 years had difficulty producing
an adequate saliva specimen, whereas those 6 to 12 years
did so with relative ease when cued by thoughts or pictures
of food while waiting in line for collection. Schools consider-
ing on-site testing programs should consider the age range
of 6 to 12 years as a viable age range for saliva screening.
Children should fast for a minimum of 45 minutes prior to
saliva collection and should be cued by thoughts of food,
food pictures, or food commercials. Setting up a sampling
station close to the cafeteria where students can smell meal
preparation may also help.**®* Sampling before breakfast
or lunch, when children are potentially at their hungriest,
should also be considered.

The greatest challenge was obtaining informed consent
from parents who were not yet familiar with the reliability of
saliva testing as a tool for SARS-CoV-2 screening or with
the saliva collection process as a whole. Informed consent
was initially done electronically, lacking direct human inter-
action to answer parents’ questions. Parents who refused
had a follow-up call from the school nurse to further explain
the logistics and rationale for saliva screening. Having med-
ical professionals directly answer parents’ questions was
helpful. Parents were reassured that the process was pain-
less, confidential, and only to be used for school safety pur-
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Table 1. Telephone Interviews With School Principals
(N = 15)

Average

Question/Response n (%) Response Rating
QOVID—19 saliva testing program 45
improves school safety

5 (completely agree) 9 (60)

4 (agree) 5 (83)

3 (somewhat agree) 1(7)

2 (somewhat disagree) 0 (0)

1 (completely disagree) 0 (0)
Overall positive experience
with the COVID-19 saliva testing 4.3

5 (completely agree) 6 (40)

4 (agree) 8 (63)

3 (somewhat agree) 1(7)

2 (somewhat disagree) 0(0)

1 (completely disagree) 0(0)
Support the use of the saliva-based
COVID testing program in schools 4.2

5 (completely agree) 9 (60)

4 (agree) 2 (13)

3 (somewhat agree) 2 (13)

2 (somewhat disagree) 2 (19)

1 (completely disagree) 0(0)

poses. Despite school administrators being experienced
in obtaining consent from parents for field trips, obtaining
informed consent for a medical testing procedure is more
complicated, and parents aren’t accustomed to providing
such consent in a school environment. Schools consider-
ing on-site testing should ensure that their school nurse or
other health care providers are on the front line obtaining
informed consent and allaying parents’ fears.

School staff were able to effectively provide crowd
control for testing, and children felt at ease being in a
familiar environment. Teachers and public safety officers
are well-equipped at managing the shuttling of students
to class, to lunch, to physical education, and, finally, to
dismissal. They were equally equipped at handling the
logistics of students to and from testing, including mini-
mizing crowds and helping students feel at ease during
the process. This effective collaboration allowed the lab
personnel to focus on sample collection and storage,
while school staff managed all other aspects of the chil-
dren’s safety and care.
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Table 2. Qualitative Interview Findings
Variables Outcome
Age groups
Education materials
Consent

Setting

Kids younger than 6 years had difficulty producing an adequate saliva specimen

A short training video on saliva collection beforehand would demystify the process for parents
Informed consent was challenging and should be done beforehand to avoid slowing down testing
Having testing done on campus by familiar staff helped students feel safe; however, it resulted in

loss of learning time vs having them tested after hours off-campus

Conclusion

Overall, school administrators had a positive experience
with the testing program, felt the program improved the
safety of their schools, and supported the ongoing use of
saliva testing for SARS-CoV-2 on their school campuses.
Children aged 6 years and older were able to provide ade-
quate saliva samples, and children felt happier and less
nervous after the process, indicating repeatability. Our
findings highlight the feasibility of an integrated on-site
saliva testing model for primary school campuses. Further
research is needed to determine the scalability of such a
model and whether the added compliance and safety of
on-site testing compensates for the potential loss of learn-
ing time that testing during school hours would require.
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