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Abstract
The novel coronavirus disease of 2019 (COVID-19) pandemic has severely impacted the training of health
care professional students because of concerns of potential asymptomatic transmission to colleagues
and vulnerable patients. From May 27th, 2020, to June 23rd 2021; at a time when B.1.1.7 (alpha) and
B.1.617.2 (delta) were the dominant circulating variants, PCR testing was conducted on 1,237
nasopharyngeal swabs collected from 457 asymptomatic health care professional students as they
returned to their studies from across Canada to Kingston, ON, a low prevalence area during that period for
COVID-19. Despite 46.7% of COVID-19 infections occurring in the 18–29 age group in Kingston, severe-
acute-respiratory coronavirus-2 was not detected in any of the samples suggesting that negligible
asymptomatic infection occurred in this group and that PCR testing in this setting may not be warranted
as a screening tool.

Introduction
There is strong evidence that severe-acute-respiratory coronavirus-2 (SARS-CoV-2), the virus that causes
novel coronavirus disease of 2019 (COVID-19), can be transmitted from asymptomatic and pre-
symptomatic individuals [1–3]. Understanding the prevalence of asymptomatic COVID-19 transmission in
areas of varying prevalence is critical for implementing measures to mitigate transmission [1].
Nosocomial-acquired infections are a risk for patients and health care providers. A study conducted on
health-care workers from a London United Kingdom hospital between March and April 2020 found that
1.1–7.1% of participants tested had an asymptomatic SARS-CoV-2 infection and 45% of participants
tested had SARS-CoV-2 antibodies in their serum [4, 5]. At the outset of the pandemic in early 2020, there
was considerable concern that students, especially those travelling from high COVID-19 prevalence areas,
could inadvertently infect colleagues, faculty and patients. To our knowledge, asymptomatic SARS-CoV-2
infection data has not yet been reported in the Canadian health care trainee population. COVID-19
severely impacted health care education and the loss of training opportunities had to be balanced with
the learners’ and community’s safety [6–9].

Methods
This prospective study aimed to identify asymptomatic carriage of SARS-CoV-2 in this occupational
group who had in-person educational components, often in a clinical outpatient and inpatient hospital
settings, leading to frequent contact with patients, faculty and peers. The Queen’s University Health
Sciences Research Ethics Board approved this study. Prospective participants were invited by their
schools through email and virtual information sessions. Interested participants contacted the study team,
who gained the participant’s verbal consent prior to their enrollment in the study. Four hundred and �fty-
seven students from Queen’s University Faculty of Health Sciences (FHS) in the Medicine (n = 321),
Nursing (n = 109), Rehabilitation (n = 31), and FHS Graduate studies programs (n = 20) participated in this
study. Queen’s FHS was amongst the �rst post-secondary schools to allow for in-person health care
professional training during the outbreak of the pandemic in 2020 and many students travelled from their
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homes chie�y from across Canada to campus, including many from high prevalence areas such as the
Greater Toronto Area. Before entry into the study site, participants were contacted by phone one day prior
to their visit to complete the Kingston Health Sciences (KHSC) Infection, Prevention & Control COVID-19
screening questionnaires with the research team. Participants were screened on the day of their study
visit using the same COVID-19 screening questionnaire and again by member of our study team before
entering the study site. Participants were not allowed to enter the study site if they had symptoms of
COVID-19, recent travel to restricted areas, or had been in contact with a suspected or con�rmed case of
COVID-19. Ten participants were declined entry to the study site for failing KHSC’s COVID-19 screening
questions. These participants had their appointments rescheduled and were not excluded from the study.
Participants completed one to �ve visits, spaced a minimum of two weeks apart (Visit 1; May 2020 to
March 2021 (n = 452), Visit 2; July 2020 to June 2021 (n = 406), Visit 3; August 2020 to June 2021 (n = 
266), Visit 4; December 2020 to June 2021 (n = 124); Visit 5; January 2021 to March 2021 (n = 4)).

From May 27th, 2020, to June 23rd, 2021, 1,237 nasopharyngeal (NP) swabs were collected from the
posterior wall of the nasopharynx placed in 3mL of viral media and processed by the KHSC – Kingston
General Hospital Clinical Microbiology Laboratory using reverse transcriptions – polymerase chain
reaction (RT-PCR) that detected the E-gene and the 5’UTR regions of SARS-CoV-2. All samples were
assessed for SARS-CoV-2. Samples taken between January 12th and March 9th, 2021 were also tested or
in�uenza A & B (n = 201) and human orthopneumovirus (HOPV) (n = 201) previously known as human
respiratory syncytial virus.

Results

Demographics
The age range for our study was 18 to 52 years old with a mean age of 24.7 years, 69% of the
participants identi�ed as female, 30% male, 1% unknown, non-binary, or preferred not to disclose. 67.8%
(n = 310) were medical students, 2.4% (n = 11) were resident physicians, 23.9% (n = 109) were nursing
students, 4.4% (n = 20) were graduate students and 7.2% (n = 31) were occupational therapy,
physiotherapy or rehabilitation sciences students.

SARS-CoV-2 RT-PCR
Of the 1,237 NP swabs, no positive SARS-COV-2 positive samples were found in our asymptomatic health
care professional students (Fig. 1). Concurrently, samples collected between January 12th and March 9th,
2021, underwent testing for in�uenza A & B and HOPV. Similarly, no positive samples were detected by
RT-PCR (Fig. 1).

Discussion
During the study's time frame, the Kingston, Frontenac, Lennox & Addington (KFL&A) public health region
reported 1,494 con�rmed cases of COVID-19 (Fig. 2). The test positivity rate ranged between 0.0–2.01%
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(May 8, 2021). 35.91% and 45.7% of cases were identi�ed as B.1.1.7 (alpha) B.617.2 (delta), respectively.
KFL&A was considered a low prevalence area for COVID-19 throughout the �rst, second and third wave.
However, the highest prevalence of COVID-19 cases occurred in the 18- to 29-year-old age category (697
cases; 46.7%) in the highest population density area, including the downtown core in which many
students live [10]. Additionally, some students engaged in intra-provincial, national, and international
travel throughout the study for personal or training-related purposes (i.e., residency placements in other
cities), which may have further increased their risks (data not presented). Many students engaged in
some form of in-person learning component during this study; however, some programs had more
frequent and higher risk contact than others (e.g., simulation vs. working directly with patients) (data not
presented).

Despite these potential increased risks to COVID-19 exposure, our study revealed that asymptomatic RT-
PCR NP testing of a higher risk occupational group from a geographical location with a low COVID-19
prevalence rate revealed no detectable SARS-CoV-2 infection. Further, there were limited COVID-19 cases
within the hospital during the study, meaning that the risk of a health care professional learner
contracting COVID-19 from a patient was low. RT-PCR NP swabs are the gold standard for identifying
COVID-19 infection; however, they are resource-intensive requiring physician supervision, clerical, nursing
and technical staff. Moreover, this testing occurred at a time of extremely high demand on the laboratory
services. Throughout the pandemic, it has been essential to allocate resources appropriately while
adapting to variants of concern such as B.1.1.529 (omicron). As vaccines have become widely available
in Canada, it is crucial to continually evaluate the use of non-pharmacological interventions such as RT-
PCR, rapid antigen tests, symptom screening tools, contact tracing and masking to determine what
interventions will keep health care professional learners’ and the community safe. Our data suggests that
negligible asymptomatic infection occurred in this group during a time of mandatory masking, physical
distancing and restrictions on gathering. While the negative results with the gold standard test were
reassuring in the context of the events that were unfolding, NP- RT-PCR testing was very resource intense
and this an important consideration for future decision making in this and future pandemics.

Limitations of this study include sampling bias, as health care professional students who participated in
this study may have engaged in less risky behaviour than some of their peers that were not enrolled in
this study. NP SARS-CoV-2 RT-PCR testing was mandatory for all medical students to engage with in-
person learning requirements, but they did not have to participate in this study in order to obtain testing.
RT-PCR NP testing was free and accessible to students through our research study and public health.
Whereas the other Queen’s FHS’ programs did not require mandatory testing the asymptomatic infection
of COVID-19 is not as thoroughly captured in these speci�c student populations.

Two other respiratory viruses, in�uenza A&B and HOPV, were also not identi�ed. Infections with these
viruses were at a historic low. This is likely due to the low rates of these viruses circulating in the general
population as a result of increased public health safety measures such as increased hand-washing,
physical distancing, mask use, decreased contacts and higher in�uenza vaccine coverage [11–14].
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Future directions include evaluating the seropositivity of this group due to previous infection and vaccine-
induced immunity, mental health outcomes, demographic and travel risks within this population.

Abbreviations

COVID-19 Novel Coronavirus Disease of 2019 

FHS Faculty of Health Sciences

KFL&A Kingston, Frontenac, Lennox & Addington 

KHSC Kingston Health Sciences

NP Nasopharyngeal

RT-PCR Reverse Transcriptions – Polymerase Chain Reaction

SARS-CoV-2 Severe-Acute-Respiratory Coronavirus-2 

HOPV Human Orthopneumovirus
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Figure 1

RT-PCR NP samples did not detect SARS-CoV-2 (n=1200), In�uenza A & B (n=201) and HOPV (n=201)
from asymptomatic health care professional students (n= 457) from Kingston, ON. Abbreviations: HOPV;
human orthopneumovirus, NP; nasopharyngeal, RT-PCR; reverse transcriptions – polymerase chain
reaction, SARS-CoV-2; Severe-Acute-Respiratory Coronavirus-2. 
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Figure 2

Kingston, Frontenac, Lennox & Addington COVID-19 case load between June 15, 2020, to June 23rd,
2021. Generated from KFL&A public health data.


