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outpatients’ health 6 months after their
COVID-19 diagnosis.

Sorting Through Symptoms
Just as acute COVID-19 has been found to
affect every part of the body, so, appar-
ently, do its persistent symptoms.

In the study of Italian patients, the most
common symptoms reported at follow-
up were fatigue, shortness of breath, joint
pain, and chest pain, in that order. None of
the patients had a fever or other sign or
symptom of acute illness, but about 44% of
them had a worsened quality of life. As the
authors pointed out, though, patients with
community-acquired pneumonia can also
have persistent symptoms, so the findings
might not be exclusive to COVID-19.

Less formal surveys have also turned up
wide-ranging lingering effects. When the
Body Politic COVID-19 Support Group con-
ducted an online survey in the spring, about
91% of 640 respondents said they hadn’t
fully recovered and were on day 40 of symp-
toms, on average. Most reported ongoing fa-
tigue, chills and sweats, body aches, head-
aches, brain fog, and gastrointestinal issues.
Anecdotally, some people have reported
feeling better for days or weeks before re-
lapsing with old or new symptoms, accord-
ing to the organization, which started as a
small Instagram group chat and has grown
to more than 14 000 members.

Francis Collins, MD, PhD, director of the
National Institutes of Health (NIH), blogged
about the survey in September. “Because
COVID-19 is such a new disease, little is
known about what causes the persistence of
symptoms, what is impeding full recovery, or
how to help the long-haulers,” Collins wrote,
noting that the Body Politic and its interna-
tional Patient-Led Research for COVID-19
group are now conducting a second survey
of long haulers.

A recent survey by the grassroots group
COVID-19 “Survivor Corps” found that fa-
tigue was the most common of the top 50
symptoms experienced by the more than
1500 long haulers who responded, fol-
lowed by muscle or body aches, shortness
of breath or difficulty breathing, and diffi-
culty concentrating.

Cough is the most common persistent
symptom seen at the new COVID-19
Recovery Clinic (CORE) at Montefiore Medi-
cal Center in New York, codirector Aluko
Hope, MD, MSCE, said in an interview. Be-
tween Hope, a pulmonary and critical care

specialist, and the clinic’s other director, gen-
eral internist Seth Congdon, MD, the clinic
sees a wide range of patients, including some
who were never hospitalized. What the
CORE patients have in common is that they
haven’t yet returned to their pre–COVID-19
health. At least a few of them have been sick
for 4 or 5 months, Hope said. Besides the
persistent cough, which can also occur with
other viruses, loss of taste and smell lingers
for many long haulers.

Many of the clinic’s patients are also still
short of breath. This could be due to the de-
conditioning seen with any lengthy illness,
Hope said, or to infection-specific condi-
tions, such as postviral reactive airways dis-
ease, lung fibrosis, or viral myocarditis. Hope
said that he’s seen at least one patient with
no history of heart disease who developed
postviral heart failure.

Dine first noticed that some patients
weren’t getting better through Penn’s COVID
Watch outreach program, which texts
those who are home sick with the disease
twice a day until they’ve been symptom-
free for a week to 10 days. She now sees so
many people with persistent issues that
she’s developed a flowchart to try to nar-
row down the reasons for their ill health: Is
this a new symptom unrelated to COVID-
19? Is it a complication of the disease, like a
blood clot? Or is it a side effect of treat-
ment? If she rules those out, she said there
are just 2 options left: Either the patient is
still infected with SARS-CoV-2 or they have
postviral syndrome.

When the Fog Doesn’t Lift
Lockman and many other long haulers de-
scribe their most debilitating persistent
symptom as impaired memory and concen-
tration, often with extreme fatigue.

The effects are different from the cog-
nitive impairment patients might experi-
ence after a critical illness, according to
Hope. When it comes to COVID-19, “I do
think there’s a subset of patients [who]
weren’t even in the hospital who have a post-
viral brain fog,” he said.

At the end of May, Lockman took a
6-week leave of absence from her job at
a human resources management company.
Since that ended, she has been working part-
time—4 hours on a good day. She moved her
home office to her living room so she can rest
on the couch. After a recent trip to the emer-
gency department, she was so exhausted
that she slept all but 3 hours the next day.

An intriguing idea is taking shape. Dur-
ing the July webinar, Fauci noted that some
long haulers’ symptoms like brain fog and fa-
tigue are “highly suggestive” of myalgic
encephalomyelitis/chronic fatigue syndrome
(ME/CFS).

New York–based psychiatrist Mady
Hornig, MD, a member of Columbia Univer-
sity Medical Center’s epidemiology faculty,
has long studied the role of microbial, im-
mune, and toxic factors in the develop-
ment of brain conditions such as ME/CFS,
whose etiology and pathogenesis are un-
known. Now she’s looking at these relation-
ships not only as a physician and scientist but
also as a long hauler.

Hornig wrote off a throat tickle and
cough in March as allergies. And she as-
sumed that walking around her home shoe-
less caused the chilblains that later devel-
oped on her toes. It wasn’t until a 4 AM fever
awoke her on April 24 that she suspected she
had contracted COVID-19. Although she
takes 650 mg of aspirin daily for another
condition, the fever persisted for 12 days, a
longer stretch than any she had experi-
enced since she had her tonsils removed at
age 14, nearly 50 years ago.

Despite all the indicators, Hornig’s April
27 nasal swab test was negative for SARS-
CoV-2. That’s likely because it was per-
formed either too soon or too late—
depending on whether the late April fever or
the earlier cough or “COVID toes” were the
first sign.

Her doctors told her they didn’t have a
better explanation than COVID-19 for her
symptoms, which have also included oxy-
gen saturation levels as low as 88% and
8- to 10-minute tachycardia episodes that
still send her heart rate to 115 to 135 beats per
minute at least once a day and leave her
breathless, even if she’s sitting down. Be-
fore COVID-19, Hornig was used to working
12- to 14-hour days. For weeks after becom-
ing ill, tachycardia would leave her so fa-
tigued that “I felt like I could not do any-
thing further—my brain was just empty,” she
said in an interview.

About 3 out of 4 people diagnosed with
ME/CFS report that it began with what ap-
peared to be an infection, often infectious
mononucleosis caused by Epstein-Barr virus
(EBV), Hornig noted. One ME/CFS Interna-
tional Classification of Diseases diagnosis
code even calls the condition “post-viral fa-
tigue syndrome.” Although EBV is a herpes-
virus, not a coronavirus, Hornig speculated
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that SARS-CoV-2 infection might reactivate
latent EBV, triggering the fatigue.

To explore the idea, she has designed
prospective studies with the Solve ME/CFS
Initiative. The nonprofit in July launched a
registry and biobank, funded in part by the
NIH, to collect data from COVID-19 long haul-
ers, as well as people diagnosed with ME/CFS
and healthy controls.

“Because of the large number of
COVID-19 cases occurring simultaneously,
we have a unique scientific window and a
huge responsibility to investigate any
long-term consequences and disabilities
that COVID-19 survivors may face,” Hornig
said in a statement announcing the regis-
try and biobank. “Doing so will provide
clues and potential treatment candidates
for the millions of Americans already diag-
nosed with ME/CFS.”

Hornig and other scientists point to
autonomic nervous system dysregulation
as the possible explanation for long-
haulers’ tachycardia, extreme fatigue, and
other persistent symptoms. The system
controls involuntary physiologic processes
such as heart rate, blood pressure, respira-
tion, and digestion.

Stanford University neurologist Mitchell
Miglis, MD, who specializes in autonomic
nervous system disorders such as postural
orthostatic tachycardia syndrome (POTS),
recently coauthored a case report about a
previously healthy, 26-year-old emergency
department nurse who developed classic
POTS symptoms—fatigue, tachycardia—
that hadn’t resolved 5.5 months after she
was diagnosed with COVID-19 in March.

“One of the most common symptoms of
POTS is brain fog,” Miglis noted. “It’s not
clearly related to blood flow to the brain. It’s
something else.”

With Lauren Stiles, JD, president of
Dysautonomia International and research
assistant professor of neurology at Stony
Brook University School of Medicine,
Miglis has developed an online survey that
is being shared with COVID-19 survivor
social media groups to gather more infor-

mation about autonomic symptoms. He
plans to resurvey respondents every 3
months for the next year to see how they
progress. Miglis speculated that POTS,
ME/CFS, and persistent COVID-19 may be
different names for the same disorder, and
patients’ diagnoses depend on their physi-
cians’ subspecialty.

Nath, chief of the Section of Infections
of the Nervous System at NINDS, is plan-
ning a prospective study of persistent
ME/CFS-type symptoms among people
who’ve had COVID-19. “I think we need to as-
sure the public that we are aware of the syn-
drome,” he said in an interview. “We’re very
keen to understand what it’s about.”

“Medical Gaslighting”
Many long haulers never had laboratory con-
firmation of COVID-19, which, they say, adds
to some health care professionals’ skepti-
cism that their persistent symptoms have
a physiological basis.

Only about a quarter of the Body Poli-
tic survey’s respondents had tested posi-
tive for COVID-19, while nearly half were
never tested—often because their request
was denied. But everyone’s answers were in-
cluded in the analysis. The main difference
between those who received a positive or
negative result was how early in their ill-
ness they were tested. “We believe future re-
search must consider the experiences of all
people with COVID-19 symptoms, regard-
less of testing status, in order to better un-
derstand the virus and underscore the im-
portance of early and widespread testing,”
the report’s authors wrote.

Lockman was not one of the survey re-
spondents, but she exemplifies the Body
Politic’s point. At her first trip to the emer-
gency department, she was diagnosed with
pneumonia and admitted to the hospital,
where she received supplemental oxygen
and intravenous antibiotics for 3 days. She
suspected it was COVID-19 from the begin-
ning. But she was told she wasn’t sick enough
or old enough to get one of the then-scarce
tests for SARS-CoV-2.

Three weeks after her symptoms
began, and after testing negative for influ-
enza and respiratory syncytial virus,
Lockman was finally given a SARS-CoV-2
nasal swab test. She tested negative, likely
because she had low virus levels by then,
she said. In June, she was hospitalized
again, this time with pulmonary emboli.
A physician who reviewed her chart said
she had no doubt that COVID-19 explained
her symptoms.

Body Politic has acknowledged that its
survey sample wasn’t representative of all
people with COVID-19. But the organiza-
tion expressed hope that the findings would
inform public health professionals and fu-
ture research. Toward that end, the found-
ers of the Long Haul COVID Fighters re-
cently launched a Medical and Scientific
Collaboration group on Facebook, giving pa-
tients and researchers a place to exchange
information.

One thing that’s clear, Miglis said, is that
“these mystery diagnoses are real, and
they’re not just in patients’ heads.”

Long haulers say they aren’t always
taken seriously, though, especially if
they’re women, harkening back to the era
when “female troubles” were written off
as hysteria.

“There is definitely gender bias,” Dine
said. Women with persistent symptoms are
more likely than men to be viewed as “dra-
matic and anxious,” she said. “One of the first
steps is believing them and making them feel
heard. That alone helps.”

“We’ve experienced so much medical
gaslighting, basically doctors telling us,
‘That’s not what you have. It’s just anxiety,’”
Lockman said. Despite her frustrations, she
remains hopeful that her health will con-
tinue to improve, although she recognizes
that there likely will be bumps along the way.

“I definitely feel better than I did a
month ago,” she said in early August. “But
I still wake up not knowing what I’m going to
deal with today.”

Note: Source references are available through
embedded hyperlinks in the article text online.
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33THE VOICE OF PUBLIC HEALTH

PUBLIC HEALTH: A CONCEPTUAL FRAMEWORK

PREFACE

Health professionals often refer to looking at an issue from a “public health perspective” or “through a public 
health lens” and yet this concept has not been clearly defined. The following is a first effort at defining such a 
perspective, lens or approach. It is presented for consideration, and feedback is welcomed. All comments will 
be considered and may be incorporated into future iterations of what we hope will be an ‘evergreen’ document. 
Comments should be directed by e-mail to: policy@cpha.ca.

The development of this working paper began with our attempts to define a “public health approach” during 
the development of the Association’s discussion paper A New Approach to Managing Illegal Psychoactive 
Substances in Canada. CPHA’s Board of Directors subsequently directed that a more substantive effort be 
undertaken to provide a summary document that would describe the principles and practices that underlie 
public health activities. As a result, practicum students working at CPHA developed an initial manuscript 
followed by an extensive internal review process. It was then reviewed by public health professionals who 
voluntarily support CPHA activities. The result of those efforts was ultimately reviewed, edited and approved 
as an evergreen document by our Board. The Board of Directors and staff of CPHA thank all those who 
participated in developing Public Health: A Conceptual Framework.

PURPOSE

This working paper is meant to provide a quick 
reference guide to and portrait of the underlying 
principles that support current public health practice; 
it is not intended to be the definitive treatise on 
this topic. It defines the perspective that CPHA will 
use to develop its policy options.

PUBLIC HEALTH: 
A HISTORY OF CHANGE

The practice of public health can perhaps find its 
roots with the development of aqueducts during the 
Roman/Byzantine era for the transportation of clean 
water into populated areas, and the management of 
human waste. Its true beginnings, based on a causal 
relationship to the prevention of infectious disease, 
might be better traced back to actions that were taken 
in Europe during the fourteenth century to limit the 
spread of plague. One of the first documented actions 
was in Venice around 1348, with the appointment 
of three guardians of public health to detect and 
exclude ships with passengers infected with that 
disease. Similarly, the first quarantine actions seemed 
to be taken in Marseille (1377) and Venice (1403), 
where travellers from plague-infected countries were 
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detained for 40 days to protect against transmission 
of the infection. The first surveillance systems can be 
dated to the “bill of mortality” established in London, 
England in 1532 and subsequently John Graunt’s 
publication of his “Natural and Political Observations” 
(1662) that was based on findings from the Bills of 
Mortality. John Snow, the father of epidemiology, 
published “On the Mode of Communication of 
Cholera” in 1849. The first consideration of the 
importance of the social determinants of health and 
the inclusion of social justice as a pillar of public 
health was described in 1790 when Dr. Johan Peter 
Frank argued “… curative and preventive measures 
had little impact on populations where people lived in 
abject poverty and squalor.”1

In the Canadian context, the first Board of Health 
was established in Lower Canada in 1832, with 
Upper Canada following suit in 1833. As these 
boards developed, they provided the infrastructure 
necessary for inspection and regulation that 
addressed issues as varied as pasteurization of milk, 
management of tuberculosis in humans, quarantine 
activities for various illnesses, and the control of 
sexually transmitted diseases. The early 20th century 
brought an increasing emphasis on maternal and 
child health and the immunization of children and 
youth.2 In a parallel fashion, during the 18th and 19th 
centuries, public health practitioners investigated and 
advocated against nutritional (scurvy), occupational 
(mesothelioma - cancer of the scrotum) and 
environmental (lead poisoning) disease, and urged 
measures to overcome inequities of health.1

Through the 20th century, an expansion of focus from 
a principally communicable disease perspective to one 
combining communicable and non-communicable 
illnesses broadened public health practice. Similarly, 
there is an ongoing movement from an agentic* 
approach based on behaviour modification, to a 
* The term agentic denotes self-directed actions aimed at personal 

development or personally chosen goals (The Free Dictionary by 
Farlex. Available at: www.medical-dictionary.thefreedictionary.com). 
This concept is based on a social cognition theory perspective in 
which people are producers as well as products of social systems 
(definition from: www.wordnik.com/words/agentic).

population-based approach that focuses more on 
adjustment of societal structures, with an emphasis 
on support for populations at risk. The goal of these 
changes and this expansion has always been to foster 
the health of people and to develop a strong, resilient 
and just society. In striving for this goal, our actions 
have not always been correct, or may at times have 
been clouded by the beliefs of the day. These efforts 
continue, yet there are basic principles that have 
underlain public health practice since the beginning.

DEFINING PUBLIC HEALTH 
PRACTICE

Public health practice can be viewed as an 
approach to maintaining and improving the health 
of populations that is based on the principles 
of social justice, attention to human rights and 
equity, evidence-informed policy and practice, and 
addressing the underlying determinants of health. 
Such an approach places health promotion, health 
protection, population health surveillance, and the 
prevention of death, disease, injury and disability 
as the central tenets of all related initiatives. It 
also means basing those initiatives on evidence of 
what works or shows promise of working. It is an 
organized, comprehensive, and multi-sectoral effort.3-5

This definition and the practice of public health 
have developed over time, and will continue to 
develop to meet the evolving health requirements 
of the population. As these demands grow, 
there will be debates concerning the role and 
purpose of public health practice and the scope of 
practitioners’ activities. Underlying these debates and 
developments, however, are an amalgam of concepts 
and practices that are the foundation and building 
blocks of public health.
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FOUNDATION OF PUBLIC 
HEALTH

The foundation of, and lenses through which to view, 
all public health activities are the concepts of social 
justice6 and health equity,7 which relate to the social 
determinants of health. These lenses continually 
influence and inform each building block. All public 
health practice is built on the interconnectivity of five 
main building blocks (evidence base, risk assessment, 
policy, program and evaluation) that have been widely 
described in the literature, continue to evolve, and 
are the subject of the next section of this paper. Each 
component has many sub-components, and all the 
parts must function in a complex adaptive system* 
(see Figure 1) to meet the goals of public health.

Social Justice

The goal of social justice is to develop the ability 
of people to realize their potential in the society 
in which they live. Classically, “justice” refers to 
ensuring that individuals both fulfil their societal 
roles and receive their due from society,8 while “social 
justice” generally refers to a set of institutions that 
enable people to lead fulfilling lives and be active 
contributors to their community. These institutions, 
among others, include education, health care, and 
social security.9

In Canada, social justice finds its root in Section 
7 of the Canadian Charter of Rights and Freedoms, 
which provides for “…the right to life, liberty and 
security of the person and the right not to be deprived 
thereof except in accordance with the principles 
of fundamental justice.”10 This clause was used as 
the legal argument for the Supreme Court decision 
concerning Insite, the supervised consumption 
facility in Vancouver,11 and for the decision that struck 

* Complex adaptive systems are systems composed of many 
interacting parts that evolve and adapt over time. Organized 
behaviour emerges from the simultaneous interaction of parts 
without a global plan (www.cognitern.psych.indiana.edu/
rgoldsto/complex/intro.pdf). This approach has been applied 
to many complex issues, including economic, scientific and 
organizational design thinking.

down three federal prostitution laws.12 The Canadian 
Charter of Rights and Freedoms is further supported 
by various United Nations Conventions† that provide 
the social foundation on which to build a public 
health approach. In this context, social justice ensures 
that the population as a whole has equitable access to 
all public health initiatives implemented to minimize 
preventable death and disability.3

Health Equity

Health equity is defined as “… the absence of avoidable 
or remediable differences in health among groups of 
people, whether those groups are defined socially, 
economically, demographically, or geographically.”13 
It is based on the principle of social justice and 
refers to the absence of disparities in controllable 
or remediable aspects of health. Underpinning this 
notion is the concept of the social gradient that notes 

“…the poorest of the poor throughout the world have 
the worst health. Within countries, the evidence 
shows that in general the lower an individual’s 
socioeconomic position the worse their health. There 
is a social gradient in health that runs from top to 
bottom of the socioeconomic spectrum”.14

In general, those who are healthier are at the top of 
the socioeconomic spectrum. The concept applies to 
every country. This notion is further shaped when the 
influences of structural violence and intersectionality 
are integrated into this consideration.‡

† These include: the International Convention on Civil and Political 
Rights, the International Convention on Economic, Social and 
Cultural Rights, the Convention Against Torture and Other 
Cruel, Inhuman and Degrading Treatment or Punishment, 
the Declaration of the Rights of Indigenous Peoples, and the 
International Convention on the Protection and Promotion of the 
Rights and Dignity of Persons with Disabilities.

‡ Structural violence refers to the physical and psychological harms 
that can be caused by society’s social, political and economic 
systems. As such, it is avoidable and preventable. The theory is 
described in Ho K. Structural violence as a human rights violation. 
Essex Human Rights Review 2007;4(2):1-17. Intersectionality refers 
to “… a tool for analysis, advocacy and policy that addresses 
multiple discriminations and helps us understand how different 
sets of identities affect access to rights and opportunities.” 
Association for Women’s Rights in Development. Intersectionality: 
A tool for gender and economic justice. Women’s Rights and 
Economic Change. 2004;9(August):1-8.
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One challenge is that the concepts of “equity” and 
“equality” are sometimes used interchangeably. They 
are related; however, there are important distinctions 
where:

Equity … involves trying to understand and give 
people what they need to enjoy full, healthy lives. 
Equality, in contrast, aims to ensure that everyone 
gets the same things in order to enjoy full, healthy 
lives. Like equity, equality aims to promote fairness 
and justice but it can only work if everyone starts 
from the same place.15

As such, consideration must be given to the equitable 
distribution of health services and the creation of 
culturally competent programming and policy to 
meet the requirements of the population that is at 
risk. Attention to that population is required such 
that the proposed change is supported through group 
empowerment and ownership.

Social Determinants of Health

The social determinants of health are defined as “the 
conditions in which people are born, grow, live, work 
and age”.16 They are shaped by the distribution of 
money, power and resources, which causes health 
inequities within populations. Although the list of 
social determinants of health may vary depending 
on the source of the information, there are some that 
are common to all sources and are generally viewed 
as having the greatest effect on population health. 
These include income, education, gender, physical 
environment, social environment, access to health 
services, and healthy childhood development. The 
intermingling of these factors creates the health 
situation specific to an individual or population.

Ecological Determinants of Health

There are many ecological processes and natural 
resources essential for health and well-being and 
that constitute Earth’s life-support systems. These 

ecological determinants of health include adequate 
amounts of oxygen, water, and food. Other important 
ecological processes and natural resources include the 
ozone layer, nitrogen and phosphorus cycles, systems 
to detoxify wastes, and abundant fertile soil, fresh 
water and marine aquatic systems to grow food and 
other plants. For humans, three further requirements 
include materials to construct our shelters and tools, 
energy, and a stable global climate with temperatures 
conducive to human and other life forms.

THE BUILDING BLOCKS OF 
PUBLIC HEALTH

Public health, at its root, is the amalgamation of 
those activities that are taken to improve population-
based health issues within the general domains of 
communicable and non-communicable disease. There 
is an internal tension between the domains; however, 
there are several activities (see Figure 1) that form the 
building blocks of all public health practice.

Evidence Base
Public health relies on the robustness, accuracy and 
validity of its evidence base. That base is composed 
of scientific research, population characteristics, 
needs, values and preferences, and professional 
expertise.17 Research, surveillance and epidemiology, 
and community consultation are the vehicles through 
which that evidence is provided (see Figure 2). There 
is a strong connection between each component, such 
that research can be used to focus and strengthen 
surveillance activities. Surveillance can be conducted to 
inform research, while both surveillance and research 
can support or be directed by community consultation.

Research
Research is defined as those processes and activities 
that contribute to generalizable knowledge.18 In this 
case, these activities inform public health practice 
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as diverse as testing of food and water supplies, 
environmental testing, and surveillance to identify 
and track infectious disease outbreaks.20 These 
activities rely on surveillance information to direct 
intervention activities, for example annual influenza 
vaccination programs, and can provide evidence 
for epidemiological investigations (food and water 
testing).

Health Promotion
Health promotion is the mix of activities that assist 
individuals and communities in taking charge of their 
personal health. It assists in developing healthy public 
policy, healthy environments, and personal resiliency, 
and “… involves any combination of health education 
and related organizational, economic, and political 
interventions designed to facilitate behavioural and 
environmental changes conducive to health.”20 This 
concept was first described as an entity in the Ottawa 
Charter for Health Promotion.29

Emergency Preparedness
Emergency preparedness interventions are those 
activities that provide the capacity to respond to acute 
harmful events that range from natural disasters to 
infectious disease outbreaks and chemical spills. They 
are founded on four building blocks:

• Prevention: those activities that reduce the 
likelihood of an event occurring

• Preparedness: planning, training and organizing 
to respond to harmful events and situations

• Response: the capacity to respond to acute, 
harmful events

• Recovery: the processes required to return to a 
“normal” state of existence

Evaluation
Each policy and program must be evaluated to 
determine whether it meets its agreed-to deliverables 
(output measures) and its desired effect in mediating 

the issue it was established to address (outcome 
measures). These can be described as implementation 
or process, and effectiveness or outcome evaluations.30 
Implementation evaluations assess whether a 
program is reaching its intended potential, and 
occur while the program is active. Qualitative 
and quantitative data are used to make informed 
judgements. Outcome evaluations measure progress 
in addressing the program’s targeted public health 
challenge, and may include short-, intermediate-, and 
long-term results, that are also based on quantitative 
and qualitative data. The information gathered 
through evaluation can allow for further development 
of the program within the affected area of public 
health.

SUMMARY

Public health is a complex adaptive system which has 
evolved from providing clean water and managing 
human waste, to managing a broader cadre of 
communicable and non-communicable diseases, and 
continues to change as we address the influence of 
social determinants and the environment on health. 
Contributing to this challenge is the notion that 
the populations we serve are continually evolving, 
as are the related public health issues. Each public 
health practitioner must continually adjust his or her 
practise, but each adjustment must be based on the 
building blocks of evidence, risk assessment, policy, 
intervention and evaluation, which are supported by 
a foundation of health equity, social justice, and the 
social determinants of health. As such, this document 
should be considered a first attempt to define the 
basics of public health, and will continue to develop as 
the practice evolves.
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PUBLIC HEALTH NURSING PRACTICE
AND ETHICAL CHALLENGES
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EXAMPLE 1

Nadia is a public health nurse working in the tuberculosis program in a large
urban health unit. She has received a referral from the tuberculosis clinic at one
of the city hospitals for Mr. John Landry, a 52-year-old single man who has
worked in many northern communities as a miner. Mr. Landry came to the city
four years ago. Since he has not been able to find a job, he has been living in
rooming houses, shelters and sometimes on the street. When he has the funds,
he engages in binge drinking. A shelter referred him to the tuberculosis clinic
because of his increasing fatigue, a persistent cough lasting more than three
weeks with blood-streaked sputum, night sweats and weight loss. He was diag-
nosed with active pulmonary tuberculosis. The clinic asked Nadia to consult
because Mr. Landry is refusing to go into hospital for treatment. He could be
treated at home, but since he has no home, hospitalization is considered the best
option to prevent the spread of his infection. 

Nadia meets with Mr. Landry in the tuberculosis clinic. She listens to him. He tells
her that he doesn’t want to be cooped up in the hospital. He wants to have his free-
dom and be able to drink if and when he wants. In her first meeting with Mr. Landry,
Nadia assesses the client, seeking his point of view of his situation, but she is also
aware of the need to protect the public from his communicable disease. She “wears
the face” of public health and the expectation to protect the health of the larger com-
munity. This is the role for public health as outlined in provincial health protection
law. Some describe this consideration for the larger good or public good as “given in
trust” to public health organizations and practitioners.

EXAMPLE 2

Karen and Sean are public health nurses who work in the tobacco prevention pro-
gram in their health unit. They are currently involved in a review of the strategies
and interventions of the program. They are concerned about the smoking rate of
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teenaged women, which is significantly higher in
their community than the national average. They
both agree that one of the program’s objectives should
be to reduce the proportion of teenaged women who
smoke daily. However, their views differ on the strategies
they should undertake. Sean thinks they should develop
a community-wide education campaign using TV and
radio. Karen has been approached by teens at the local
high school to work with them on developing a peer-
led smoking cessation program. Karen believes that
working with the teen women will empower them to
take action about their own health and is consistent
with community development principles. Sean argues
that her approach will only reach a small number
while his, using a population health approach, will reach
all teens in the community.

INTRODUCTION 

Every nurse, regardless of his or her specialty, encounters
ethical challenges. However, public health nurses may
face unique challenges in their distinct focus on the
health of the population in addition to individuals
(Haugh & Mildon, 2005; Jeffs, 2004; Williams, 2004).
These examples illustrate only two areas of public health
nursing practice and show the ethical dimensions that
public health nurses may encounter because of the dual
focus on the health of the individual and of the popula-
tion. Public health nurses may experience many other
ethical challenges (Oberle & Tenove, 2000). These
examples may also be relevant to nurses who deal with
similar situations working in other specialties or sectors,
such as occupational health or forensic nursing. This
Ethics in Practice piece will use the Canadian Nurses
Association (CNA) Code of Ethics for Registered Nurses
(2002), the Community Health Nurses Association of
Canada’s (CHNAC) Canadian Community Health
Nursing Standards of Practice (2003) and some suggested
public health ethical principles (Upshur, 2002) to
examine these ethical challenges. 

WHAT IS PUBLIC HEALTH NURSING? 

The term public health nursing has often been used
interchangeably with community health nursing.
Currently, the custom in Canada is to use community
health nursing as an umbrella term that can include
many sectors such as public health, home health or
visiting nursing, occupational health, family practice,
faith or parish nursing, community rehabilitation and
community mental health (CHNAC, 2003; Jeffs,
2004; McKay, 2005; Underwood, 2003). Beginning
in April 2006, community health nurses will be able
to write national certification examinations, similar
to 16 other certified nursing specialties offered by
CNA’s Certification Program (CNA, 2005). In 2003,
CHNAC, the national organization of community
health nursing, released standards of practice for com-
munity health nurses (2003). These standards are
wide-ranging and intended for all community health
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nursing sectors, including public health. CHNAC
then developed practice competencies that are the
foundation for the certification examination (Betker,
Goodyear, Mildon & Reiter, 2005).1

Historically, the two dominant sectors in Canadian
community health nursing have been public health
nursing and visiting nursing, or home health nursing
as it is now identified. The histories of public health
nursing and home health nursing are intertwined;
while their roots are in municipal governments and
charitable health-care organizations respectively, both
streams have blended, evolved and changed over time.
Both also use primary health care as the framework
for nursing practice (CHNAC, 2003; Cook, Dobbyn
& Holmes, 2005; McKay, 2005; Mildon, 2004).

DEFINING PUBLIC HEALTH NURSING PRACTICE 

Defining public health nursing practice, and indeed
public health, is a “work in progress” that varies among
the provinces. The Public Health Agency of Canada in
collaboration with the Federal/Provincial/Territorial
Joint Task Group on Public Health Human Resources
has recently developed a draft set of public health
workforce core competencies that are common to all
public health professionals, recognizing that several
public health disciplines are developing their own spe-
cific competencies (Ontario Public Health Association
[OPHA], 2005). The core competencies are based on
the core functions of the public health system. The
Advisory Committee on Population Health recom-
mended that the five main functions of the public
health system should be population health assessment,
health surveillance, disease and injury prevention,
health promotion and health protection (OPHA,
2005; Emerson, 2005). 

The CHNAC Canadian Com rsing
Standards of Practice (2003) defines a public health
nurse as a “community health nurse who synthesizes
knowledge from public health science, primary health
care (including the determinants of health), nursing
science, and the theory and knowledge of social sciences
to promote, protect, and preserve the health of popula-
tions” (p. 3). Several provincial statements also outline
public health nursing practice (British Columbia
Health Services, 2000; Manitoba Health, 1998; Rafael,
Fox, Mildon & O’Donnell, 1998). Throughout these
documents, two themes remain consistent: (1) public
health nursing is based on the integration of public
health sciences and nursing theory; and (2) the con-
ceptualization of public health includes epidemiology,
health protection, disease and illness prevention, and
more recently, health promotion, community develop-
ment, attention to the determinants of health, primary
health care and population health (Canadian Public
Health Association [CPHA], 1990; Rafael et al., 1998;
Stamler & Yiu, 2005; Underwood, 2003). In essence,
public health nurses combine common nursing skills
such as counselling, teaching and advocacy with more
specific skills such as community development, health
promotion, disease and injury prevention and popula-
tion health analysis (CPHA, 1990; Rafael et al,1998). 

A public health nurse may begin the day by visiting a
new mother to support her in establishing breast-
feeding, then attend a community-based coalition pro-
moting the proper use of car-safety restraints for children
and end the work day by participating in an agency
meeting developing pandemic influenza protocols. The
client of a public health nurse may be an individual, a
family, a group, a geographic community or the general
population. Public health nurses may practice on a one-
to-one basis with individual clients; however, the main
focus of public health itself is the collective health of the
population. These concerns, individual and collective
health, are both integral to the public health nurse’s role.
“Public health nurses recognize that a community’s
health is inextricably linked with the health of its con-
stituent members and is often reflected first in individual
and family health experiences” (Rafael et al., 1998, p. 2).

1  For further information please see the following websites:
http://www.communityhealthnursescanada.org/Standards.htm
and http://www.cna-aiic.ca/CNA/nursing/certification/
specialties/default_e.aspx (for the list of competencies for
the community health nursing certification exam).
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It is this duty of protecting and promoting the health
of all in society that differentiates public health practi-
tioners from other health professionals. “This mandate
to ensure and protect the health of the public is an
inherently moral one. It carries with it an obligation to
care for the well-being of communities and it implies
the possession of an element of power to carry out that
mandate” (Thomas, Sage, Dillenberg, & Guillory,
2003, p. 1057). In the wake of 9-11, bio-terrorism,
SARS and warnings of an influenza pandemic, there is
renewed public attention to the “common good” and
the role that public health agencies play in protecting
the health of the population, particularly from com-
municable diseases (Bayer, 2003a; Gostin, 2001;
Jennings, Kahn, Mastroianni, & Parker, 2003). 

PUBLIC HEALTH ETHICS 

Although discussions of ethical issues in health care
have been prominent in the last several decades, they
have mainly focused on the ethics of caring for indi-
vidual clients (e.g., Beauchamp & Childress, 2001;
Keatings & Smith, 2000; Yeo & Moorehouse, 1996).
Since the focus for public health is the population’s
well-being, this individualistic perspective is, at best,
incomplete; at worst, unhelpful. Recently, however,
some attention has been given to ethics and the pop-
ulation focus of public health (Bernheim, 2003;
Callahan & Jennings, 2002; Jennings, 2003). Public
health practitioners have identified ethical issues that
balance harm, risk and benefit to the community 
or among various groups within a community
(Bernheim, 2003). Ethicists have acknowledged the
tensions between the collective perspective and indi-
vidual rights and have recently revisited and revised
public health ethical principles and frameworks to
guide decision-making (Berheim, 2003; Gostin,
2003; Jennings, 2003; Kass, 2001; Upshur, 2002).
The importance of human rights within public
health is also becoming prominent in ethics discus-
sions (see for example, Mann, Gruskin, Grodin, &
Annas, 1999). 

Gostin (2001) distinguishes thr ealth
ethics that serve as useful guidelines: 

1. ethics of public health, which are the professional
ethics of practitioners acting in a trustworthy man-
ner for the common good;

2. ethics in public health, which are the ethical consid-
erations or tradeoffs between the collective good and
individual rights; and 

3. ethics for public health, which are also advocacy
ethics considering the value of healthy communities
and the interests of populations, particularly the
powerless and oppressed (Gostin, 2001, p. 124). 

It is the second area of public health ethics that receives
the most attention; that is, reconciling the tension
between the public’s health and the individual’s rights
to privacy, liberty and freedom of movement. In an
attempt to provide systematic reflection, Upshur
(2002) suggests four ethical principles for public health
practitioners to use in ethical decision-making about
public health interventions. These are: (1) harm principle;
(2) least restrictive or coercive means; (3) reciprocity;
and (4) transparency. 

Harm principle – Upshur notes that the harm principle,
based on the work of John Stuart Mill, is “perhaps the
foundational principle for public health ethics in a
democratic society as it delineates the justification for a
government, or government agency, to take action to
restrict the liberty of an individual or group” (2002, 
p. 102). Mill states that “the only purpose for which
power can be rightfully exercised over any member of a
civilized community, against his will, is to prevent
harm to others. His own good, either physical or
moral, is not a sufficient warrant” (1974, p. 68). 

Least Restrictive or Coercive Means – This principle
states that “the full force of state authority and power
should be reserved for exceptional circumstances” and
that “more coercive methods should be applied only
when less coercive means have failed” (Upshur, 2002,
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p. 102). Thus, there should be education and dis-
cussion before an individual is forced to do something
she does not wish to do.

Reciprocity – This principle articulates that “society
must be prepared to facilitate individuals and commu-
nities in their efforts to discharge their duties” (p. 102).
This statement could mean that individuals who are
isolated because they are quarantined should be com-
pensated for lost income or have food delivered to
them, for example.

Transparency – This principle sets out “the manner and
context in which decisions are made. All legitimate
stakeholders should be involved in the decision-making
process, have equal input into deliberations” and the
process “should be as clear and accountable as possible.”
It “should be free of political interference and coercion
or domination by specific interests” (p. 102).

ETHICAL PUBLIC HEALTH NURSING PRACTICE 

All nurses strive to provide ethical nursing care. Yet, the
duality of the public health nurse’s role – striving for the
well-being of individual clients, while remaining focused
on the welfare of the population – means that they may
face ethical challenges not generally experienced by nurses
in other spheres. Public health nurses also face ethical
challenges not experienced by many other public health
workers, who do not have the same kind of close indi-
vidual relationship with people in the community. 

Nurses caring for individuals, whether within institutions
or in the community, have many sources of ethical guid-
ance in addition to the CNA and provincial ethics and
standards documents. For example, nursing literature
contains numerous articles on the ethical aspects of
end-of-life care, informed consent, capacity for decision-
making and many other issues. Many nursing texts
include sections on ethics that focus on the care of the
individual patient (Potter & Perry, 2001), and there are
texts devoted entirely to ethics (e.g., Keatings & Smith,
2000; Yeo & Moorehouse, 1996). There is also some

recognition in the literature that unity
face unique challenges (Burcher, 2004; Oberle & Tenove,
2000; Peter, Sweatman & Carlin, 2005). The CHNAC
Canadian Community Health Nursing Standards of
Practice (2003) provides some ethical guidance to nurses
working in the community; however, the confluence of
public health and home care nursing under the title of
“community nursing” can obscure the ethical differences
between the two areas of practice. The public health
nurse’s primary role is protector of the community
(Cook, Dobbyn & Holmes, 2005; Haugh & Mildon,
2005). Continuing dialogue and education are needed to
support this role’s unique needs.

CODE OF ETHICS 

The CNA Code of Ethics for Registered Nurses states
that its values “are grounded in the professional
nursing relationship with individuals…. [and] By
upholding these values in practice, nurses earn and
maintain the trust of those in their care” (2002, p. 7).
When the object of care is an individual, the eight
values in the code of ethics can provide a guide for
ethical care. The code does state that the scope of
nurses’ responsibilities goes beyond the individual
“to include families, community and society” (p. 7);
however, when the object of care is the community,
it is less clear how to apply the code’s values. For
example, how does a public health nurse initiate a
relationship with a new client? Rafael et al. (1998)
point out that, “The extent of a public health nurse’s
involvement in any part of the process is mutually
determined by both the client and nurse… and is
dependent on a trusting relationship between client
and nurse”(p. 2). While this is usually unproblematic,
what should happen when the individual client sees
his or her interests in a way that potentially puts the
broader community at risk? Is the nurse ethically bound
to state that her loyalty is actually to the community
rather than the individual? In most health-care settings,
ethical practice includes respecting the autonomy of
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the client, even when the nurse does not agree with
the decisions the client makes. How should the nurse
proceed when the well-being of the community is
compromised by decisions made by an individual
client about her own health? These questions are
prominent in the nurse’s handling of the situation
presented in Example 1. In the next section, some rel-
evant code of ethics values, and suggested principles
used by Upshur (2002) are applied to Example 1 and 2.

EXAMPLE 1 – APPLYING THE CODE OF ETHICS 

How can the values of the CNA Code of Ethics for
Registered Nurses apply to Nadia’s situation? 

Safe, competent and ethical care
“Nurses value the ability to provide safe, competent
and ethical care that allows them to fulfill their ethical
and professional obligations to the people they serve”
(CNA, 2002, p.8).

Based on the description of this value in the CNA
code of ethics, the first question that Nadia must ask
is “who is being served?” Professional and ethical
responsibilities in this situation differ depending on
whether the client is the individual or the popula-
tion. Nadia must decide who should be served, and
how, and be able to explain her choice to herself as
well as others. How can she best fulfill her obliga-
tions to Mr. Landry and to the population?

Health and well-being
“Nurses value health promotion and well-being and
assisting persons to achieve their optimum level of
health in situations of normal health, illness, injury,
disability or at the end of life” (CNA, 2002, p.8).

Under this value, Nadia will educate the client on
treatment of his disease as well as on how to prevent
communicable disease given the reality of his living
conditions. She will also help him learn about and use
the services of other professionals and community
agencies that can assist him. 

This value also points out th dvo-
cating for a better environment for the client so that
he has the opportunity to work towards better
health. The public health nurse’s role makes her
aware of societal issues that need to be addressed for
the community’s health to be optimized. Once
again, however, the value seems to assume the indi-
vidual client is the focus. One explanatory statement
of this value says “Nurses must provide care directed
first and foremost toward the health and well-being
of the person, family or community in their care” 
(p. 10). Sometimes, however, each type of client may
require different ethical stances. 

Choice
“Nurses respect and promote the autonomy of per-
sons and help them to express their health needs and
values, and also to obtain desired information and
services so they can make informed decisions”
(CNA, 2002, p.8).

Here Nadia is directed to give Mr. Landry sufficient
information to make his own decisions about treat-
ment or, if he is not capable of making a decision, to
find the appropriate substitute decision-maker. 

The explanation for this value in the code of ethics
includes the statement, “Nurses must be committed
to building trusting relations as the foundation of
meaningful communication recognizing that this
takes effort. Such relationships are critical to ensure
that a person’s choice is understood, expressed and
advocated” (p. 11). A trusting relationship is one
based on honesty. How should Nadia begin her
relationship with Mr. Landry? He did not initiate
contact with her; she has been asked by other
health-care professionals to intervene. Is she being
honest if she attempts to provide him with infor-
mation about his options, even though she and the
health unit have the legal power to place him in the
hospital, regardless of whether this is his choice, in
order to protect others? Does she simply explain 
at the onset that his choice is to go to the hospital
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voluntarily or involuntarily (presuming these really
are the only two options available)? If he decides that
he does not wish to go to hospital, but has not been
informed of the true limits of his choices, how is this
therapeutic relationship based on trust? What will
Mr. Landry’s response be the next time he is
approached by a health-care professional? These issues
also surface in the section of this piece which applies
the public health ethical principle of “least restrictive
or coercive means.”

Dignity
“Nurses recognize and respect the inherent worth of
each person and advocate for respectful treatment of
all persons” (CNA, 2002, p.8).

Mr. Landry wishes to live his life, one that many
would find objectionable. Nadia may have to work
hard to understand and respect his decisions. This
may be especially difficult when his decisions puts her
other client – the larger community – at risk. Is there
a compromise alternative that she can find? As men-
tioned in the code of ethics in an explanatory state-
ment, Nadia should attempt to find an alternative that
will be acceptable to Mr. Landry. If she must exercise
her power over him in regard to hospitalization, she
must proceed in a way that preserves Mr. Landry’s
dignity in the situation. 

Justice
“Nurses uphold principles of equity and fairness to
assist persons in receiving a share of health services
and resources proportionate to their needs and in
promoting social justice” (CNA, 2002, p.8).

The CNA value of justice also states, “Nurses should
put forward, and advocate for, the interests of all
persons in their care. This includes helping individ-
uals and groups gain access to appropriate care that
is of their choosing” (CNA, 2002, p.15). 

Mr. Landry, as someone without a permanent address,
is among the most vulnerable in terms of access to
health care. His health needs may be greater, and the

continuity of his care may be le n the
community. Nadia feels uncomfortable that 
Mr. Landry cannot get treatment in his home like
other clients who have homes. As a public health
nurse, Nadia must balance his need for resources with
those of others in the community. She also has a
responsibility to all of the vulnerable in the commu-
nity and to advocate for health and social services
resources for the well-being of the community in
general. How can Nadia find a way to balance all of
these needs and be true to each of the individuals
and groups in her care? How can she provide justice
for Mr. Landry when, if he were not homeless, he
could most likely remain in the community even
with TB? The principles which Upshur (2002) pro-
pose for public health practice may provide some
further guidance.

EXAMPLE 1 – APPLYING PUBLIC HEALTH
ETHICAL PRINCIPLES
Harm principle 
Mr. Landry is not being sent to hospital for his own
welfare (he is not refusing medication), but for the wel-
fare of others. In this case the restriction of Mr. Landry’s
freedom is clearly for the prevention of harm to others,
so the principle is satisfied. (If, however, his freedom
was restricted only for his own benefit rather than the
benefit of others, that would be considered paternalistic
and a violation of his autonomy). 

Least Restrictive or Coercive Means
Here Nadia must ask whether the hospital really is the
only alternative. Is there a place in the community
where Mr. Landry could be isolated? What is the
shortest period of isolation? Education, facilitation,
advocacy, collaboration with others, focusing on the
client’s strengths and wishes, and discussion should
precede a drastic restriction of Mr. Landry’s freedom.
This principle does allow for compulsion under certain
conditions and where less restrictive means have failed
to achieve appropriate ends. 
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Nadia could choose to inform Mr. Landry about his
choices, but in reality, he does not have autonomy to
choose to refuse treatment and hospitalization in this
situation. She could explain to him about the risk he
poses to others and hope that he will agree to make
the “right” choice of going to the hospital. Though
she realizes that it is better to convince Mr. Landry 
to go to the hospital voluntarily, she can also tell 
him that ultimately he can be placed in hospital if he
does not comply. 

In nursing, the relationship with the client is cen-
tral, but can this relationship be founded on trust?
Does Nadia explain that she is there to protect
others, and thereby, has the power to send him to
hospital against his will? Is this role in conflict
with a therapeutic trusting relationship? Is she
being accountable to the client if she does not tell
him this? And what about being accountable to her
organization and the health protection mandate
given to public health? How does a nurse ethically
deal with this?

Reciprocity 
Mr. Landry is being asked to give up his way of life,
at least temporarily. How can Nadia work, perhaps
with other professionals, to make this as easy as possi-
ble for him? Is this part of her responsibility as a
nurse? Should the rest of the community also have a
responsibility to provide an environment for him
where he has access to alcohol? 

Transparency 
In Upshur’s view, this principle applies to policy-
making. For Nadia, following this principle on that
level could mean that she makes sure that the views
of those vulnerable in the community are brought
to the table and are considered. In the specific cir-
cumstance of Mr. Landry, this principle could mean
that others also have a legitimate voice in what hap-
pens to him. It also reinforces the need for Nadia to
be explicit with him about her role and the options
he faces and supports the code’s emphasis on the
nurse’s advocacy role (CNA, 2002, p.12 - 14). 

Thus, these principles can hel ions
about community safety and how to protect Mr. Landry
once a decision has been made about his isolation.
However, the principles do not address her responsi-
bility to establish and maintain a trusting, therapeutic
nursing relationship with him. 

EXAMPLE 2 – APPLYING THE CODE OF ETHICS 

How can the values of the CNA Code of Ethics for
Registered Nurses apply to Karen and Sean’s situation? 

Safe, competent and ethical care 
The nurses in this example, Karen and Sean, must
assess and decide who are “the people they serve.” In
this case, the client is either the group of teens in the
local high school (Karen’s view) or all teens in the
community (Sean’s). In public health practice, this is
often an economic decision – how to use resources
most efficiently – but it is also an ethical decision.
What will Karen say to the teens if the tobacco pro-
gram includes the community-wide campaign rather
than the teens’ request? Would she be fulfilling her
ethical and professional obligation to them? 

Health and well-being
While Karen’s position is based on empowerment
and community development principles, she also
believes that if a client (in this case a small group)
asks for assistance, the nurse is adhering to the eth-
ical value of health and well-being by providing it.
Sean’s perspective is also grounded in the health and
well-being value, since his approach would help
people in the broader community to achieve their
optimal level of health.

Choice
Karen would argue that she is respecting the choice
of the teens, since they have asked for her assistance.
However, the teens have not asked for the commu-
nity education campaign (nor has the community).
But Sean could argue that it is the teens’ choice to
listen or watch and to decide whether to change
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their smoking behaviour. Again, the explanation for
this value in the code includes the statement,
“Nurses must be committed to building trusting
relations as the foundation of meaningful commu-
nication, recognizing that building this relationship
takes effort. Such relationships are critical to ensure
that a person’s choice is understood, expressed and
advocated” (p. 11). If the community plan is imple-
mented, how can Karen take into account the concerns
of the teens who approached her?

Justice
Applying this value, Karen would argue that she is
helping the teens access the care they choose. On the
other hand, Sean would argue that in using his strat-
egy, the nurses would be potentially helping more
people in the community, and therefore it is more
equitable. Perhaps this helps explain why public
health nurses feel conflicted – torn between honour-
ing the request of their clients as individuals (in this
case the teens) and their commitment to the client as
community using the population health approach.

Accountability 
“Nurses are answerable for their practice, and they act
in a manner consistent with their professional responsi-
bilities and standards of practice” (CNA, 2002, p.8).

Both Karen and Sean are accountable, since they both
use public health frameworks, namely, community
development and population health. However, to be
fully accountable, they must go a step further. Kass
(2001) has outlined conditions for an ethical public
health program. For example, the program must be
shown to work before it is implemented (through
research or data from other programs). Karen and Sean
must consider the effectiveness of their programs
before making a decision. Both of these nurses must
also adhere to the CHNAC (2003) standard of account-
ability, which reminds them that they are accountable
to a variety of stakeholders in this situation. 

EXAMPLE 2 – APPLYING P
ETHICAL PRINCIPLES 

Two of Upshur’s (2002) proposed principles seem
especially relevant in this situation:

Least Restrictive or Coercive Means 
Health communication campaigns that encourage
the adoption of healthy behaviours and discourage
unhealthy behaviours are the most common inter-
vention used to promote behaviour change (Bayer,
2003b). Such approaches are viewed as the least
coercive of public health strategies using the least
restrictive or coercive means principle (Upshur,
2002). Some ethicists argue that health communi-
cation campaigns also represent the community’s
concern for the health and well-being of its mem-
bers (Bayer, 2003b). However, sometimes the health
messages may stigmatize those at risk. Would mes-
sages targeted at teens be perceived as paternalistic?
Would they imply that teens need extra protection
or that they are “bad” or delinquent if they smoke?
Karen and Sean will need to consider these ques-
tions in weighing how they will proceed.

Transparency
Ultimately, a decision will have to be made about
implementing a smoking cessation program. The
principle of transparency can help Karen and Sean
remember to include stakeholders in the decision.
They can ask themselves whether stakeholders have an
equal say. When the decision is made, communication
about the process, those involved and the reasoning
behind the decision will help the community and the
teens understand it. Depending on time or resources
available, extensive communication is not always feasible.
However, such communication is important, given
that, for the most part, public health departments are
representatives of local government.
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CONCLUSION

Public health nurses play a vital role in protecting the
health of the population. They also work with individ-
uals to help them protect and improve their health. In
performing both of these roles, nurses have conflicting
loyalties and obligations. Both bioethicists and nursing
ethicists advocate systematically analyzing ethical issues
using principles and decision-making frameworks to
organize thinking, aid in decision-making and ulti-
mately enhance practice (Fry, 2000; Jennings, 2003;
Silva, Fletcher & Sorrell, 2004). This Ethics in Practice
piece has added a way of thinking about public health
ethics and has outlined some suggested principles for
use in public health, as well as values from the CNA
code of ethics, to help nurses analyze the complicated
and difficult issues they may come across. In a
Canadian study on the topic, Oberle and Tenove
(2000) suggest that public health nursing ethical
issues are “so rooted in context, and so interwoven
and complex, that they may not always be amenable
to systematic analysis” (p. 435). Thus, there needs to be
continuing dialogue, mentoring, discussion and educa-
tion to support public health nurses in working through
the ethical aspects of situations they face everyday. 
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High SARS-CoV-2 Attack Rate Following Exposure at a Choir Practice — 
Skagit County, Washington, March 2020
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On May 12, 2020, this report was posted as an MMWR Early 
Release on the MMWR website (https://www.cdc.gov/mmwr).

On March 17, 2020, a member of a Skagit County, 
Washington, choir informed Skagit County Public Health 
(SCPH) that several members of the 122-member choir had 
become ill. Three persons, two from Skagit County and one 
from another area, had test results positive for SARS-CoV-2, 
the virus that causes coronavirus disease 2019 (COVID-19). 
Another 25 persons had compatible symptoms. SCPH 
obtained the choir’s member list and began an investigation on 
March 18. Among 61 persons who attended a March 10 choir 
practice at which one person was known to be symptomatic, 
53 cases were identified, including 33 confirmed and 20 
probable cases (secondary attack rates of 53.3% among con-
firmed cases and 86.7% among all cases). Three of the 53 
persons who became ill were hospitalized (5.7%), and two 
died (3.7%). The 2.5-hour singing practice provided several 
opportunities for droplet and fomite transmission, including 
members sitting close to one another, sharing snacks, and 
stacking chairs at the end of the practice. The act of singing, 
itself, might have contributed to transmission through emis-
sion of aerosols, which is affected by loudness of vocalization 
(1). Certain persons, known as superemitters, who release 
more aerosol particles during speech than do their peers, might 
have contributed to this and previously reported COVID-19 
superspreading events (2–5). These data demonstrate the 
high transmissibility of SARS-CoV-2 and the possibility of 
superemitters contributing to broad transmission in certain 
unique activities and circumstances. It is recommended that 
persons avoid face-to-face contact with others, not gather in 
groups, avoid crowded places, maintain physical distancing 
of at least 6 feet to reduce transmission, and wear cloth face 
coverings in public settings where other social distancing 
measures are difficult to maintain.

Investigation and Findings

The choir, which included 122 members, met for a 2.5-hour 
practice every Tuesday evening through March 10. On 
March 15, the choir director e-mailed the group members 
to inform them that on March 11 or 12 at least six members 
had developed fever and that two members had been tested 
for SARS-CoV-2 and were awaiting results. On March 16, 
test results for three members were positive for SARS-CoV-2 

and were reported to two respective local health jurisdictions, 
without indication of a common source of exposure. On 
March 17, the choir director sent a second e-mail stating that 
24 members reported that they had developed influenza-like 
symptoms since March 11, and at least one had received test 
results positive for SARS-CoV-2. The email emphasized the 
importance of social distancing and awareness of symptoms 
suggestive of COVID-19. These two emails led many members 
to self-isolate or quarantine before a delegated member of the 
choir notified SCPH on March 17.

All 122 members were interviewed by telephone either 
during initial investigation of the cluster (March 18–20; 
115 members) or a follow-up interview (April 7–10; 117); most 
persons participated in both interviews. Interviews focused on 
attendance at practices on March 3 and March 10, as well as 
attendance at any other events with members during March, 
other potential exposures, and symptoms of COVID-19. 
SCPH used Council of State and Territorial Epidemiologists 
case definitions to classify confirmed and probable cases of 
COVID-19 (6). Persons who did not have symptoms at the 
initial interview were instructed to quarantine for 14 days from 
the last practice they had attended. The odds of becoming ill 
after attending each practice were computed to ascertain the 
likelihood of a point-source exposure event.

No choir member reported having had symptoms at the 
March 3 practice. One person at the March 10 practice had 
cold-like symptoms beginning March 7. This person, who had 
also attended the March 3 practice, had a positive laboratory 
result for SARS-CoV-2 by reverse transcription–polymerase 
chain reaction (RT-PCR) testing.

In total, 78 members attended the March 3 practice, and 
61 attended the March 10 practice (Table 1). Overall, 51 
(65.4%) of the March 3 practice attendees became ill; all but 
one of these persons also attended the March 10 practice. 
Among 60 attendees at the March 10 practice (excluding 
the patient who became ill March 7, who also attended), 
52 (86.7%) choir members subsequently became ill. Some 
members exclusively attended one practice; among 21 mem-
bers who only attended March 3, one became ill and was not 
tested (4.8%), and among three members who only attended 
March 10, two became ill (66.7%), with one COVID-19 case 
being laboratory-confirmed.
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Summary

What is already known about this topic?

Superspreading events involving SARS-CoV-2, the virus that 
causes COVID-19, have been reported.

What is added by this report?

Following a 2.5-hour choir practice attended by 61 persons, 
including a symptomatic index patient, 32 confirmed and 
20 probable secondary COVID-19 cases occurred 
(attack rate = 53.3% to 86.7%); three patients were hospitalized, 
and two died. Transmission was likely facilitated by close 
proximity (within 6 feet) during practice and augmented by 
the act of singing.

What are the implications for public health practice?

The potential for superspreader events underscores the 
importance of physical distancing, including avoiding gathering 
in large groups, to control spread of COVID-19. Enhancing 
community awareness can encourage symptomatic persons 
and contacts of ill persons to isolate or self-quarantine to 
prevent ongoing transmission.

Because illness onset for 49 (92.5%) patients began dur-
ing March 11–15 (Figure), a point-source exposure event 
seemed likely. The median interval from the March 3 prac-
tice to symptom onset was 10 days (range = 4–19 days), and 
from the March 10 practice to symptom onset was 3 days 
(range  =  1–12 days). The odds of becoming ill after the 
March 3 practice were 17.0 times higher for practice attendees 
than for those who did not attend (95% confidence interval 
[CI] = 5.5–52.8), and after the March 10 practice, the odds 
were 125.7 times greater (95% CI = 31.7–498.9). The clus-
tering of symptom onsets, odds of becoming ill according to 
practice attendance, and known presence of a symptomatic 
contagious case at the March 10 practice strongly suggest 
that date as the more likely point-source exposure event. 
Therefore, that practice was the focus of the rest of the inves-
tigation. Probable cases were defined as persons who attended 
the March 10 practice and developed clinically compatible 
COVID-19 symptoms, as defined by Council of State and 
Territorial Epidemiologists (6). The choir member who was ill 
beginning March 7 was considered the index patient.

The March 10 choir rehearsal lasted from 6:30 to 9:00 p.m. 
Several members arrived early to set up chairs in a large 
multipurpose room. Chairs were arranged in six rows of 
20 chairs each, spaced 6–10 inches apart with a center aisle 
dividing left and right stages. Most choir members sat in their 
usual rehearsal seats. Sixty-one of the 122 members attended 
that evening, leaving some members sitting next to empty 
seats. Attendees practiced together for 40 minutes, then split 
into two smaller groups for an additional 50-minute practice, 
with one of the groups moving to a smaller room. At that 

time, members in the larger room moved to seats next to one 
another, and members in the smaller room sat next to one 
another on benches. Attendees then had a 15-minute break, 
during which cookies and oranges were available at the back of 
the large room, although many members reported not eating 
the snacks. The group then reconvened for a final 45-minute 
session in their original seats. At the end of practice, each 
member returned their own chair, and in the process congre-
gated around the chair racks. Most attendees left the practice 
immediately after it concluded. No one reported physical 
contact between attendees. SCPH assembled a seating chart 
of the all-choir portion of the March 10 practice (not reported 
here because of concerns about patient privacy).

Among the 61 choir members who attended the March 10 
practice, the median age was 69 years (range = 31–83 years); 
84% were women. Median age of those who became ill was 
69 years, and 85% of cases occurred in women. Excluding 
the laboratory-confirmed index patient, 52 (86.7%) of 
60 attendees became ill; 32 (61.5%) of these cases were 
confirmed by RT-PCR testing and 20 (38.5%) persons were 
considered to have probable infections. These figures corre-
spond to secondary attack rates of 53.3% and 86.7% among 
confirmed and all cases, respectively. Attendees developed 
symptoms 1 to 12 days after the practice (median = 3 days). 
The first SARS-CoV-2 test was performed on March 13. The 
last person was tested on March 26.

Three of the 53 patients were hospitalized (5.7%), including 
two who died (3.8%). The mean interval from illness onset to 
hospitalization was 12 days. The intervals from onset to death 
were 14 and 15 days for the two patients who died.

SCPH collected information about patient signs and symp-
toms from patient interviews and hospital records (Table 2). 
Among persons with confirmed infections, the most common 
signs and symptoms reported at illness onset and at any time 
during the course of illness were cough (54.5% and 90.9%, 
respectively), fever (45.5%, 75.8%), myalgia (27.3%, 75.0%), 
and headache (21.2%, 60.6%). Several patients later developed 
gastrointestinal symptoms, including diarrhea (18.8%), nausea 
(9.4%), and abdominal cramps or pain (6.3%). One person 
experienced only loss of smell and taste. The most severe com-
plications reported were viral pneumonia (18.2%) and severe 
hypoxemic respiratory failure (9.1%).

Among the recognized risk factors for severe illness, the most 
common was age, with 75.5% of patients aged ≥65 years. 
Most patients (67.9%) did not report any underlying medi-
cal conditions, 9.4% had one underlying medical condition, 
and 22.6% had two or more underlying medical conditions. 
All three hospitalized patients had two or more underlying 
medical conditions.
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Public Health Response

SCPH provided March 10 practice attendees with isolation 
and quarantine instructions by telephone, email, and postal 
mail. Contacts of patients were traced and notified of isola-
tion and quarantine guidelines. At initial contact, 15 attendees 
were quarantined, five of whom developed symptoms during 
quarantine and notified SCPH.

Before detection of this cluster on March 17, Skagit County 
had reported seven confirmed COVID-19 cases (5.4 cases per 
100,000 population). At the time, SCPH informed residents 
that likely more community transmission had occurred than 
indicated by the low case counts.* On March 21, SCPH issued 
a press release to describe the outbreak and raise awareness 
about community transmission.† The press release emphasized 

the highly contagious nature of COVID-19 and the impor-
tance of following social distancing guidelines to control the 
spread of the virus.

Discussion

Multiple reports have documented events involving super-
spreading of COVID-19 (2–5); however, few have documented 
a community-based point-source exposure (5). This cluster of 
52 secondary cases of COVID-19 presents a unique opportu-
nity for understanding SARS-CoV-2 transmission following 
a likely point-source exposure event. Persons infected with 
SARS-CoV-2 are most infectious from 2 days before through 
7 days after symptom onset (7). The index patient developed 
symptoms on March 7, which could have placed the patient 
within this infectious period during the March 10 practice. 
Choir members who developed symptoms on March 11 
(three) and March 12 (seven) attended both the March 3 

* Skagit County, updated social distancing information. https://skagitcounty.
net/departments/home/press/031620.htm.

† Skagit County, public health investigating cluster of related COVID-19 cases. 
https://skagitcounty.net/departments/home/press/032120.htm.

TABLE 1. Number of choir members with and without COVID-19–compatible symptoms (N = 122)* and members’ choir practice attendance† — 
Skagit County, Washington, March 3 and 10, 2020

Attendance

No. (row %)

March 3 practice March 10 practice

Total Symptomatic Asymptomatic Total Symptomatic Asymptomatic

Attended 78 51 (65.4) 27 (34.6) 61 53§ (86.9) 8 (13.1)
Did not attend 40 4 (10.0) 36 (90.0) 61 3 (4.9) 58 (95.1)
Attendance information missing 4 1 (25.0) 3 (75.0) 0 0 (—) 0 (—)
Attended only one practice 21 1 (4.8) 20 (95.2) 3 2 (66.7) 1 (33.3)

Abbreviation: COVID-19 = coronavirus disease 2019.
* No choir members were symptomatic at the March 3 practice.
† Thirty-seven choir members attended neither practice; two developed symptoms, and 35 remained asymptomatic.
§ Includes index patient; if the index patient excluded, 52 secondary cases occurred among the other 60 attendees (attack rate = 86.7%).

FIGURE. Confirmed* and probable† cases of COVID-19 associated with two choir practices, by date of symptom onset (N = 53) — Skagit County, 
Washington, March 2020
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Abbreviation: COVID-19 = coronavirus disease 2019.
* Positive reverse transcription–polymerase chain reaction test result.
† Attendance at the March 10 practice and clinically compatible symptoms as defined by the Council of State and Territorial Epidemiologists, Interim-20-ID-01: 

Standardized surveillance case definition and national notification for 2019 novel coronavirus disease (COVID-19). https://cdn.ymaws.com/www.cste.org/resource/
resmgr/2020ps/interim-20-id-01_covid-19.pdf. 
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TABLE 2. Signs and symptoms reported at the onset of COVID-19 illness and during the course of illness among persons infected at a choir 
practice (N = 53)* — Skagit County, Washington, March 2020

Sign or symptom

No. (%) no./No. (%)

Reported at onset of illness Reported during course of illness

All cases 
(N = 53)

Confirmed cases 
(N = 33)

All cases 
(N = 53)

Confirmed cases 
(N = 33)

Cough 27 (50.9) 18 (54.5) 47/53 (88.7) 30/33 (90.9)
Fever 28 (52.8) 15 (45.5) 36/53 (67.9) 25/33 (75.8)
Myalgia 13 (24.5) 9 (27.3) 34/52 (65.4) 24/32 (75.0)
Headache 10 (18.9) 7 (21.2) 32/53 (60.4) 20/33 (60.6)
Chills or rigors 7 (13.2) 6 (18.2) 23/51 (45.1) 16/31 (51.6)
Congestion 4 (7.5) 2 (6.1) 25/52 (48.1) 15/32 (46.9)
Pharyngitis 2 (3.8) 2 (6.1) 12/52 (23.1) 8/32 (25.0)
Lethargy 4 (7.5) 2 (6.1) 5/52 (9.6) 3/32 (9.4)
Fatigue 3 (5.7) 1 (3.0) 24/52 (46.2) 15/32 (46.9)
Aguesia (loss of taste) 1 (1.9) 1 (3.0) 11/48 (22.9) 5/28 (17.9)
Anosmia (loss of smell) 1 (1.9) 1 (3.0) 10/48 (20.8) 5/28 (17.9)
Chest congestion or tightness 1 (1.9) 1 (3.0) 5/52 (9.6) 4/32 (12.5)
Weakness 1 (1.9) 1 (3.0) 3/52 (5.8) 2/32 (6.3)
Eye ache 1 (1.9) 1 (3.0) 1/52 (1.9) 1/32 (3.1)
Dyspnea 0 (—) 0 (—) 8/51 (15.7) 8/31 (25.8)
Diarrhea 0 (—) 0 (—) 8/52 (15.4) 6/32 (18.8)
Pneumonia 0 (—) 0 (—) 6/53 (11.3) 6/33 (18.2)
Nausea 0 (—) 0 (—) 3/52 (5.8) 3/32 (9.4)
Acute hypoxemic respiratory failure 0 (—) 0 (—) 3/53 (5.7) 3/33 (9.1)
Abdominal pain or cramps 0 (—) 0 (—) 2/52 (3.8) 2/32 (6.3)
Malaise 1 (1.9) 0 (—) 1/52 (1.9) 0/32 (—)
Anorexia 0 (—) 0 (—) 1/52 (1.9) 0/32 (—)
Vomiting 0 (—) 0 (—) 0/52 (—) 0/32 (—)

Abbreviation: COVID-19 = coronavirus disease 19.
* Including the index patient.

and March 10 practices and thus could have been infected 
earlier and might have been infectious in the 2 days preceding 
symptom onset (i.e., as early as March 9). The attack rate in 
this group (53.3% and 86.7% among confirmed cases and all 
cases, respectively) was higher than that seen in other clusters, 
and the March 10 practice could be considered a superspread-
ing event (3,4). The median incubation period of COVID-19 
is estimated to be 5.1 days (8). The median interval from 
exposure during the March 10 practice to onset of illness was 
3 days, indicating a more rapid onset.

Choir practice attendees had multiple opportunities for 
droplet transmission from close contact or fomite transmis-
sion (9), and the act of singing itself might have contributed 
to SARS-CoV-2 transmission. Aerosol emission during speech 
has been correlated with loudness of vocalization, and certain 
persons, who release an order of magnitude more particles 
than their peers, have been referred to as superemitters and 
have been hypothesized to contribute to superspeading 
events (1). Members had an intense and prolonged exposure, 
singing while sitting 6–10 inches from one another, possibly 
emitting aerosols.

The findings in this report are subject to at least two limi-
tations. First, the seating chart was not reported because of 
concerns about patient privacy. However, with attack rates of 
53.3% and 86.7% among confirmed and all cases, respectively, 

and one hour of the practice occurring outside of the seating 
arrangement, the seating chart does not add substantive addi-
tional information. Second, the 19 choir members classified 
as having probable cases did not seek testing to confirm their 
illness. One person classified as having probable COVID-19 
did seek testing 10 days after symptom onset and received a 
negative test result. It is possible that persons designated as 
having probable cases had another illness.

This outbreak of COVID-19 with a high secondary attack 
rate indicates that SARS-CoV-2 might be highly transmis-
sible in certain settings, including group singing events. This 
underscores the importance of physical distancing, including 
maintaining at least 6 feet between persons, avoiding group 
gatherings and crowded places, and wearing cloth face cover-
ings in public settings where other social distancing measures 
are difficult to maintain during this pandemic. The choir miti-
gated further spread by quickly communicating to its members 
and notifying SCPH of a cluster of cases on March 18. When 
first contacted by SCPH during March 18–20, nearly all 
persons who attended the practice reported they were already 
self-isolating or quarantining. Current CDC recommenda-
tions, including maintaining physical distancing of at least 
6 feet and wearing cloth face coverings if this is not feasible, 
washing hands often, covering coughs and sneezes, staying 
home when ill, and frequently cleaning and disinfecting 
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high-touch surfaces, remain critical to reducing transmission. 
Additional information is available at https://www.cdc.gov/
coronavirus/2019-ncov/prevent-getting-sick/prevention.html.
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High COVID-19 Attack Rate Among Attendees at Events at a Church — 
Arkansas, March 2020
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J. Gary Wheeler, MD1; Hannah Kirking, MD3

On May 19, 2020, this report was posted as an MMWR Early 
Release on the MMWR website (https://www.cdc.gov/mmwr).

On March 16, 2020, the day that national social distancing 
guidelines were released (1), the Arkansas Department of Health 
(ADH) was notified of two cases of coronavirus disease 2019 
(COVID-19) from a rural county of approximately 25,000 
persons; these cases were the first identified in this county. The 
two cases occurred in a husband and wife; the husband is the 
pastor at a local church (church A). The couple (the index cases) 
attended church-related events during March 6–8, and devel-
oped nonspecific respiratory symptoms and fever on March 10 
(wife) and 11 (husband). Before his symptoms had developed, 
the husband attended a Bible study group on March 11. 
Including the index cases, 35 confirmed COVID-19 cases 
occurred among 92 (38%) persons who attended events held 
at church A during March 6–11; three patients died. The age-
specific attack rates among persons aged ≤18 years, 19–64 years, 
and ≥65 years were 6.3%, 59.4%, and 50.0%, respectively. 
During contact tracing, at least 26 additional persons with 
confirmed COVID-19 cases were identified among community 
members who reported contact with church A attendees and 
likely were infected by them; one of the additional persons was 
hospitalized and subsequently died. This outbreak highlights 
the potential for widespread transmission of SARS-CoV-2, the 
virus that causes COVID-19, both at group gatherings during 
church events and within the broader community. These find-
ings underscore the opportunity for faith-based organizations 
to prevent COVID-19 by following local authorities’ guidance 
and the U.S. Government’s Guidelines: Opening Up America 
Again (2) regarding modification of activities to prevent virus 
transmission during the COVID-19 pandemic.

On March 10 and 11, the wife of the church pastor, aged 
56 years, and the pastor, aged 57 years, developed fever and 
cough. On March 12, the pastor, after becoming aware of similar 
nonspecific respiratory symptoms among members of their con-
gregation, closed church A indefinitely. Because of fever, cough, 
and increasing shortness of breath, the couple sought testing 
for SARS-CoV-2 on March 13; both were notified of positive 
results by reverse transcription–polymerase chain reaction test-
ing on March 16. The same day, ADH staff members began an 
investigation to identify how the couple had been exposed and 
to trace persons with whom they had been in contact. Based 
on their activities and onset dates, they likely were infected at 

church A events during March 6–8, and the husband might 
have then exposed others while presymptomatic during a Bible 
study event held on March 11.

During March and April 2020, all persons in Arkansas 
who received testing for SARS-CoV-2 at any laboratory were 
entered into a database (Research Electronic Data Capture 
[REDCap]; version 8.8.0; Vanderbilt University) managed by 
ADH. Using a standardized questionnaire, ADH staff members 
interviewed persons who had positive test results to ascertain 
symptoms, onset date, and potential exposure information, 
including epidemiologic linkages to other COVID-19 patients; 
this information was stored in the database. Close contacts of 
patients with laboratory-confirmed cases of COVID-19 were 
interviewed and enrolled in active symptom monitoring; those 
who developed symptoms were tested and their information 
was also entered into the database. Church A–associated cases 
were defined as those in 1) persons who had laboratory results 
positive for SARS-CoV-2 who identified contact with church A 
attendees as a source of exposure and 2) actively monitored 
contacts of church attendees who had a test result positive for 
SARS-CoV-2 after becoming symptomatic.

The public health investigation focused on the transmission 
of SARS-CoV-2 among persons who attended church A events 
during March 6–11. To facilitate the investigation, the pastor 
and his wife generated a list of 94 church members and guests 
who had registered for, or who, based on the couple’s recollec-
tion, might have attended these events.

During March 6–8, church A hosted a 3-day children’s 
event which consisted of two separate 1.5-hour indoor ses-
sions (one on March 6 and one on March 7) and two, 1-hour 
indoor sessions during normal church services on March 8. 
This event was led by two guests from another state. During 
each session, children participated in competitions to collect 
offerings by hand from adults, resulting in brief close contact 
among nearly all children and attending adults. On March 7, 
food prepared by church members was served buffet-style. 
A separate Bible study event was held March 11; the pastor 
reported most attendees sat apart from one another in a large 
room at this event. Most children and some adults participated 
in singing during the children’s event; no singing occurred 
during the March 11 Bible study. Among all 94 persons who 
might have attended any of the events, 19 (20%) attended 
both the children’s event and Bible study.
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Summary

What is already known about this topic?

Large gatherings pose a risk for SARS-CoV-2 transmission.

What is added by this report?

Among 92 attendees at a rural Arkansas church during 
March 6–11, 35 (38%) developed laboratory-confirmed 
COVID-19, and three persons died. Highest attack rates were 
in persons aged 19–64 years (59%) and ≥65 years (50%). An 
additional 26 cases linked to the church occurred in the 
community, including one death.

What are the implications for public health practice?

Faith-based organizations should work with local health officials 
to determine how to implement the U.S. Government guide-
lines for modifying activities during the COVID-19 pandemic to 
prevent transmission of the virus to their members and 
their communities.

The husband and wife were the first to be recognized by 
ADH among the 35 patients with laboratory-confirmed 
COVID-19 associated with church A attendance identified 
through April 22; their illnesses represent the index cases. 
During the investigation, two persons who were symptomatic 
(not the husband and wife) during March 6–8 were identi-
fied; these are considered the primary cases because they likely 
initiated the chain of transmission among church attendees. 
Additional cases included those in persons who attended any 
church A events during March 6–11, but whose symptom 
onset occurred on or after March 8, which was 2 days after 
the earliest possible church A exposure. One asymptomatic 
attendee who sought testing after household members became 
ill was included among these additional cases.

Consistent with CDC recommendations for laboratory test-
ing at that time (3), clinical criteria for testing included cough, 
fever, or shortness of breath; asymptomatic persons were not 
routinely tested. To account for this limitation when calculating 
attack rates, upper and lower boundaries for the attack rates 
were estimated by dividing the total number of persons with 
laboratory-confirmed COVID-19 by the number of persons 
tested for SARS-CoV-2 and by the number of persons who 
attended church A during March 6–11, respectively. All analy-
ses were performed using R statistical software (version 4.0.0; 
The R Foundation). Risk ratios were calculated to compare 
attack rates by age, sex, and attendance dates. Fisher’s exact 
test was used to calculate two-sided p-values; p-values <0.05 
were considered statistically significant.

Overall, 94 persons attended church A events during 
March 6–11 and might have been exposed to the index patients 
or to another infectious patient at the same event; among these 
persons, 92 were successfully contacted and are included in 
the analysis. Similar proportions of church A attendees were 

aged ≤18 years (35%), 19–64 years (35%), and ≥65 years 
(30%) (Table 1). However, a higher proportion of adults 
aged 19–64 years and ≥65 years were tested (72% and 50%, 
respectively), and received positive test results (59% and 50%), 
than did younger persons. Forty-five persons were tested for 
SARS-CoV-2, among whom 35 (77.8%) received positive test 
results (Table 2).

During the investigation, two church A participants who 
attended the March 6–8 children’s event were found to have 
had onset of symptoms on March 6 and 7; these represent 
the primary cases and likely were the source of infection of 
other church A attendees (Figure). The two out-of-state guests 
developed respiratory symptoms during March 9–10 and 
later received diagnoses of laboratory-confirmed COVID-19, 
suggesting that exposure to the primary cases resulted in their 
infections. The two primary cases were not linked except 
through the church; the persons lived locally and reported no 
travel and had no known contact with a traveler or anyone 
with confirmed COVID-19. Patient interviews revealed no 
additional common exposures among church attendees.

The estimated attack rate ranged from 38% (35 cases among 
all 92 church A event attendees) to 78% (35 cases among 45 
church A event attendees who were tested for SARS-CoV-2). 
When stratified by age, attack rates were significantly lower 
among persons aged ≤18 years (6.3%–25.0%) than among 
adults aged 19–64 years (59.4%–82.6%) (p<0.01). The risk 
ratios for persons aged ≤18 years compared with those for 
persons aged 19–64 years were 0.1–0.3. No severe illnesses 
occurred in children. Among the 35 persons with laboratory-
confirmed COVID-19, seven (20%) were hospitalized; three 
(9%) patients died.

At least 26 additional confirmed COVID-19 cases were 
identified among community members who, during contact 
tracing, reported contact with one or more of the 35 church A 
members with COVID-19 as an exposure. These persons 
likely were infected by church A attendees. Among these 26 
persons, one was hospitalized and subsequently died. Thus, 
as of April 22, 61 confirmed cases (including eight [13%] 
hospitalizations and four [7%] deaths) had been identified in 
persons directly and indirectly associated with church A events.

Discussion

This investigation identified 35 confirmed COVID-19 cases 
among 92 attendees at church A events during March 6–11; 
estimated attack rates ranged from 38% to 78%. Despite 
canceling in-person church activities and closing the church 
as soon as it was recognized that several members of the con-
gregation had become ill, widespread transmission within 
church A and within the surrounding community occurred. 
The primary patients had no known COVID-19 exposures in 
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TABLE 1. Demographic characteristics, church A event attendance, and SARS-CoV-2 testing status of persons who attended church A events 
where persons with confirmed COVID-19 (N = 92) also attended — Arkansas, March 2020

Characteristic
All attendees 

No. (%)*
No. (%) 
tested† p-value§

No. (%) 
who tested positive† p-value§

Total 92 (100) 45 (49) — 35 (38) —

Age group (yrs)

≤18 32 (35) 8 (25) 0.001 2 (6) 0.004
18–64 32 (35) 23 (72) 19 (59)
≥65 28 (30) 14 (50) 14 (50)
Sex

Male 44 (48) 22 (50) 1.0 17 (39) 1.0
Female 48 (52) 23 (48) 18 (38)
Church A event attendance

Weekend only (Mar 6–8) 64 (70) 33 (52) 0.28 28 (44) 0.16
Bible study only (Mar 11) 9 (10) 2 (22) 1 (11)
Both weekend and Bible study 19 (21) 10 (53) 6 (32)

Abbreviation: COVID-19 = coronavirus disease 2019.
* Includes all persons who were confirmed to have attended church A events during March 6–11; percentages are column percentages.
† Percentage of attendees (row percentages).
§ Calculated with Fisher’s exact test.

TABLE 2. Estimated attack rates of COVID-19 among attendees at church A events — Arkansas, March 6–11, 2020

Characteristic

All Mar 6–11 church A attendees 
(lower bound)

All tested Mar 6–11 church A attendees 
(upper bound)

No. of cases/no. exposed (%) Risk ratio (95% CI) p-value No. of cases/no. tested (%) Risk ratio (95% CI) p-value

Overall 35/92 (38.0) — — 35/45 (77.8) — —

Age group (yrs)

≤18 2/32 (6.3) 0.1 (0.03–0.4) <0.001 2/8 (25.0) 0.3 (0.1–1.0) 0.003
19–64 19/32 (59.4) Referent — 19/23 (82.6) Referent —
≥65 14/28 (50.0) 0.8 (0.5–1.3) 0.47 14/14 (100.0) 1.2 (1.0–1.5) 0.10
Sex

Male 17/44 (38.6) 1.0 (0.6–1.7) 0.91 17/22 (77.3) 1.0 (0.7–1.3) 0.94
Female 18/48 (37.5) Referent — 18/23 (78.3) Referent —
Church A event attendance

Weekend only (Mar 6–8) 28/64 (43.8) 1.4 (0.7–2.8) 0.3 28/33 (84.8) 1.4 (0.8–2.4) 0.09
Bible study only (Mar 11) 1/9 (11.1) 0.4 (0.05–2.5) 0.25 1/2 (50.0) 1.7 (0.4–6.8) 0.21
Both weekend and Bible study 6/19 (31.6) Referent — 6/10 (60.0) Referent —

Abbreviations: CI = confidence interval; COVID-19 = coronavirus disease 2019.

the 14 days preceding their symptom onset dates, suggesting 
that local transmission was occurring before case detection.

Children represented 35% of all church A attendees but 
accounted for only 18% of persons who received testing and 
6% of confirmed cases. These findings are consistent with 
those from other reports suggesting that many children with 
COVID-19 experience more asymptomatic infections or 
milder symptoms and have lower hospitalization rates than do 
adults (4,5). The role of asymptomatic or mildly symptomatic 
children in SARS-CoV-2 transmission remains unknown and 
represents a critical knowledge gap as officials consider reopen-
ing public places.

The risk for symptomatic infection among adults aged 
≥65 years was not higher than that among adults aged 
19–64 years. However, six of the seven hospitalized persons 
and all three deaths occurred in persons aged ≥65 years, 
consistent with other U.S. data indicating a higher risk for 

COVID-19–associated hospitalization and death among per-
sons aged ≥65 years (6).

The findings in this report are subject to at least four limi-
tations. First, some infected persons might have been missed 
because they did not seek testing, were ineligible for testing 
based on criteria at the time, or were unable to access testing. 
Second, although no previous cases had been reported from 
this county, undetected low-level community transmission 
was likely, and some patients in this cluster might have had 
exposures outside the church. Third, risk of exposure likely 
varied among attendees but could not be characterized because 
data regarding individual behaviors (e.g., shaking hands or 
hugging) were not collected. Finally, the number of cases 
beyond the cohort of church attendees likely is undercounted 
because tracking out-of-state transmission was not possible, 
and patients might not have identified church members as 
their source of exposure.

AB2046



Morbidity and Mortality Weekly Report

MMWR / May 22, 2020 / Vol. 69 / No. 20 635US Department of Health and Human Services/Centers for Disease Control and Prevention

FIGURE. Date of symptom onset* among persons with laboratory-confirmed cases of COVID-19 (N = 35) who attended March 6–11 church A 
events — Arkansas, March 6–23, 2020
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Abbreviation: COVID-19 = coronavirus disease 2019.
* One asymptomatic person who had a positive test result is included on the date of specimen collection (March 18).

High transmission rates of SARS-CoV-2 have been reported 
from hospitals (7), long-term care facilities (8), family gath-
erings (9), a choir practice (10), and, in this report, church 
events. Faith-based organizations that are operating or planning 
to resume in-person operations, including regular services, 
funerals, or other events, should be aware of the potential for 
high rates of transmission of SARS-CoV-2. These organizations 
should work with local health officials to determine how to 
implement the U.S. Government’s guidelines for modifying 
activities during the COVID-19 pandemic to prevent transmis-
sion of the virus to their members and their communities (2).
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Symptoms of COVID-19

AB2052



Infection Prevention and Control 

o

o

o
o

o
o
o

o

o

AB2053



o

o

o

o

o

AB2054



must

1 
 

AB2055



Screening  

Staff

Residents
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Managing Visitors

Screening Tool

Visitor restrictions are designed to reduce the number of individuals that enter facilities in
order to limit the risk of exposure to COVID-19 to staff and to residents. 

Long Term Care Resident Visitation Principles 
(

Resident Care and Infection Control Measures  

Hand Hygiene 

Staff are required to perform the following hand hygiene
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Residents should perform the following hand hygiene

Clostridioides
difficile Clostridioides difficile

Masking for all staff providing or participating in resident care, and any 
visitors/Volunteers

Long Term Care Resident  

Visitation Principles
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Droplet and contact precautions

Ensure the area where PPE is put on is separated as much as 
possible from the area where it is removed and discarded.

Aerosol-Generating Medical Procedures (AGMPS)
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Admissions/Re-Admissions  

asymptomatic transmission) (presymptomatic

Asymptomatic new admissions/re-admissions from Green Zones of Health Care facilities 
do not require isolation after arrival in the facility. However, those admitted/readmitted 
from community should remain in their room for 14 days after arrival in the facility as 
much as possible, including eating their meals in their room. They should not participate 
in any group activities or meals during this period.
  
Green Zone PPE

Pandemic Response System Level RED (CRITICAL)

All new admissions/re-admissions require 14 day quarantine after arrival in the facility. 
Individuals should remain in their room as much as possible for the full 14 days. During 
this time frame, individuals who are in quarantine should not participate in any group 
activities, including meals. Meals should be eaten in their room.   

NOTE: The calculation of the 14 day time frame may include days spent in isolation in 
another facility/setting prior to transfer.
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Green Zone PPE is indicated and testing an asymptomatic individual does not indicate 
additional PPE is required.

Droplet/Contact and Airborne precautions are not required for asymptomatic new 
admissions/readmissions unless exposure criteria have been met.

If a new admission/readmission becomes symptomatic they will need to be re-tested and at that 
time would be treated as a suspect case and would require Droplet/Contact precautions
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Testing  
Testing of Symptomatic Residents

Testing of Asymptomatic Residents

Please note, criteria for testing will continue to change as Manitoba’s response to 
COVID-19 evolves. Check Shared Health for updates.  

Specimen Collection Process

o
o
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COVID-19 Vaccination
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Outbreak Management  

o
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o
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Handling Resident Care Equipment

Environmental Cleaning and Disinfection

at a 
minimum of twice daily and when soiled
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Linen, Dishes and Cutlery

Waste Management

Resident Transport Within Site

Discontinuing Additional Precautions

10
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*IP&C/designate: Person(s) with responsibility for providing IP&C guidance at the site. This may 
include, but not limited to, ICP, unit manager, educator, director of care, IP&C physicians, or 
medical officer or health. 

Recovered Laboratory-Confirmed COVID-19 Cases

o

o

Handling of Deceased Bodies

Short-Stay Absences and Resident Activities  
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Transfer to and from Hospital
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Limiting Work Locations

Questions

References/Adapted From  
COVID-19 Directive #3 for Long-Term Care Homes under the Long-Term 

Care Homes Act, 2007 (

Infection Prevention and Control for COVID-19. Interim 
Guidance for Long Term Care Homes (
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Change Log  
January 11, 2021

December 9, 2020

November 26, 2020

November 23, 2020

October 22, 2020 

July 9, 2020:

July 14, 2020

July 24, 2020

Sept. 11, 2020
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Sept. 16, 2020
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COVID-19

Infection Prevention and Control Checklist for Personal Care Homes

Preamble:

Activity Yes No
Screening

Activity Yes No
Routine Practices
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All staff IP&C training including monitoring for compliance must be 
tracked, recorded, and kept up to date.

Activity Yes No
PPE

Activity Yes No
Admissions/ Readmissions

Activity Yes No
Testing of Asymptomatic Residents

Activity Yes No
Testing of Symptomatic Residents
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Activity Yes No
Outbreak Management Preparedness

Activity Yes No
Short-Stay Absences and Resident Activities

Activity Yes No
Environmental Cleaning and Supplies
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Activity Yes No
Ventilation
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Activity Yes No
Laundry

Activity Yes No
Handling of Deceased Bodies

Activity Yes No
Transfer to and from Hospital
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Activity Yes No
Staff Breaks  

Activity Yes No
Human Resources 

Resource:
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COVID-19  
Long Term Care/Transitional Care Cohorting Guidelines

Resident Cohorting

o

Note the following when preparing to implement cohorting:
o

o
o

o

o Note:

exposed

Cohorting Interventions

AB2080



o

o
o
o
o
o
o
o
o

o
o
o

o

o
o
o
o
o
o
o

o

Traffic Flow

o
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o

o

Staff Cohorting

Dining Considerations

o

Environmental Cleaning

o

minimally twice daily and when soiled
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Alternate Accommodations

o
o

References
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Genomic evidence for reinfection with SARS-CoV-2: a case study
Richard L Tillett, Joel R Sevinsky, Paul D Hartley, Heather Kerwin, Natalie Crawford, Andrew Gorzalski, Chris Laverdure, Subhash C Verma, 
Cyprian C Rossetto, David Jackson, Megan J Farrell, Stephanie Van Hooser, Mark Pandori

Summary
Background The degree of protective immunity conferred by infection with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) is currently unknown. As such, the possibility of reinfection with SARS-CoV-2 is not well 
understood. We describe an investigation of two instances of SARS-CoV-2 infection in the same individual.

Methods A 25-year-old man who was a resident of Washoe County in the US state of Nevada presented to health 
authorities on two occasions with symptoms of viral infection, once at a community testing event in April, 2020, and 
a second time to primary care then hospital at the end of May and beginning of June, 2020. Nasopharyngeal swabs 
were obtained from the patient at each presentation and twice during follow-up. Nucleic acid amplification testing 
was done to confirm SARS-CoV-2 infection. We did next-generation sequencing of SARS-CoV-2 extracted from 
nasopharyngeal swabs. Sequence data were assessed by two different bioinformatic methodologies. A short tandem 
repeat marker was used for fragment analysis to confirm that samples from both infections came from the same 
individual.

Findings The patient had two positive tests for SARS-CoV-2, the first on April 18, 2020, and the second on June 5, 2020, 
separated by two negative tests done during follow-up in May, 2020. Genomic analysis of SARS-CoV-2 showed 
genetically significant differences between each variant associated with each instance of infection. The second infection 
was symptomatically more severe than the first.

Interpretation Genetic discordance of the two SARS-CoV-2 specimens was greater than could be accounted for by 
short-term in vivo evolution. These findings suggest that the patient was infected by SARS-CoV-2 on two separate 
occasions by a genetically distinct virus. Thus, previous exposure to SARS-CoV-2 might not guarantee total immunity 
in all cases. All individuals, whether previously diagnosed with COVID-19 or not, should take identical precautions to 
avoid infection with SARS-CoV-2. The implications of reinfections could be relevant for vaccine development and 
application.

Funding Nevada IDEA Network of Biomedical Research, and the National Institute of General Medical Sciences 
(National Institutes of Health).

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction
Infection with severe acute respiratory syndrome 
corona virus 2 (SARS-CoV-2) leads to a detectable 
immune response, but the susceptibility of previously 
infected individuals to reinfection with SARS-CoV-2 is 
not well understood. SARS-CoV-2 infection results in 
generation of neutralising antibodies in patients.1 
However, the degree to which this immune response 
indicates a protective immunity to subsequent infection 
with SARS-CoV-2 has not yet been elucidated. In studies 
of immunity to other coronaviruses,2–9 loss of immunity 
can occur within 1–3 years. Cases of primary illness due 
to infection followed by a discrete secondary infection 
or illness with the same biological agent can best be 
ascertained as distinct infection events by genetic 
analysis of the agents associated with each illness event. 
Reports of secondary infection events with SARS-CoV-2 
have been published from Hong Kong,10 the Netherlands 
and Belgium,11 and Ecuador.12 We present a case report of 
an individual who had two distinct COVID-19 illnesses 
from genetically distinct SARS-CoV-2 agents.

Methods
Case history
We present a case report of a 25-year-old male patient 
who was a resident of Washoe County in the US state of 
Nevada. The patient presented to a community testing 
event held by the Washoe County Health District on 
April 18, 2020. He had symptoms consistent with 
viral infection (sore throat, cough, headache, nausea, 
and diarrhoea), which had started on March 25, 2020 
(figure 1). The patient had no history of clinically 
significant underlying conditions, and no indications 
of compromised immunity were identified. During 
isolation, the patient’s symptoms resolved (reported on 
April 27, 2020) and he continued to feel well until 
May 28, 2020. On May 31, 2020, the patient sought care 
at an urgent care centre with self-reported fever, 
headache, dizziness, cough, nausea, and diarrhoea, at 
which time chest radiography was done and he was 
discharged home. 5 days later (on June 5, 2020), the 
patient presented to a primary care doctor and was 
found to be hypoxic with shortness of breath. He was 
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instructed to go to the emergency department after 
provision of oxygen.

This work was done under an emergency order by 
the Chief Medical Officer of the Division of Public 
and Behavioral Health for the State of Nevada. Ethics 
approval was waived by the University of Nevada, Reno 
Institutional Review Board. The patient provided written 
consent to publish this report.

Procedures
Specimens were obtained from the patient by naso-
pharyngeal swab at the community testing event, during 
the period of isolation and recovery, and on presentation 
to hospital. Swabs were transported to the Nevada State 
Public Health Laboratory (Reno, NV, USA) in either viral 
transport medium or Aptima Multiswab Transport Media 
(Hologic, San Diego, CA, USA). Specimens were trans-
ported on cold packs and stored by refrigeration (4–8°C) 
for no longer than 72 h before nucleic acid extraction and 
subsequent real-time RT-PCR.

Nucleic acid extraction was done using Omega Biotek 
MagBind Viral DNA/RNA 96 Kit (Omega Bio-tek, Norcross, 
GA, USA), per manufacturer’s instructions and with an 
elution volume of 100 μL. Aliquots of eluted RNA underwent 
real-time RT-PCR with either the Taqpath COVID-19 
Emergency Use Authorized (EUA) Multiplex Assay 
(ThermoScientific, Waltham, MA, USA; 10 μL aliquots) or 
the US Centers for Disease Control and Prevention (CDC) 
2019-nCoV Real-Time RT-qPCR Diagnostic Panel (CDC, 
Atlanta, GA, USA; 5 μL aliquots). Specimens transported 
on Aptima Multiswab Transport Media were tested by 
transc ription-mediated amplifi ca tion using the Aptima 
SARS-CoV-2 (Panther System) assay (Hologic, Marlborough, 
MA, USA). Assays were done according to their respective 
EUA procedures, unless otherwise indicated. For the 
Taqpath real-time RT-PCR test, the threshold for calling a 
specimen positive was reactivity of two of three target 

sequences, each with reactivity at a cycle threshold of less 
than 40·00. A positive or negative result on the Hologic 
Aptima assay was based on proprietary processes. Antibody 
testing was done with the Roche Elecsys Anti SARS-CoV-2 
test (Roche Diagnostics, Indianapolis, IN, USA).

For viral genomic sequencing, total RNA was extracted 
from nasopharyngeal swabs as described. 70 μL of extrac-
ted RNA was treated for 30 min at room temper ature 
with Qiagen DNase I (Qiagen, Germantown, MD,  USA) 
and then cleaned and concentrated with silica spin 
columns (Qiagen RNeasy MinElute; Qiagen) with a 12 μL 
water elution. A portion (7 μL) of this RNA was annealed 
to an rRNA inhibitor (Qiagen FastSelect rRNA HMR; 
Qiagen) and then reverse-transcribed (cDNA) using 
random hexamers. The syn thesised DNA was strand-
ligated and isothermally amplified into micro grams of 
DNA (Qiagen FX Single Cell RNA Library Kit; Qiagen). A 
portion (1 μg) of this amplified DNA was sheared and 
ligated to Illumina-compatible sequencing adapters, 
followed by six cycles of PCR amplifi cation (KAPA HiFi 
HotStart Library Amplification Kit; Roche Sequencing 
and Life Science, Kapa Biosystems, Wilmington, MA, 
USA) to enrich for library molecules with adapters at 
both ends. Next, these sequencing libraries were enriched 
for a sequence specific to SARS-CoV-2 using biotinylated 

Research in context

Evidence before this study
We searched PubMed, preprint servers (MedRxiv, BioRxiv, and 
SSRN), and general news channels (via Google search) from 
June 30 to Sept 9, 2020, for reports of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) reinfection, using 
keywords including “reinfection”, “SARS-CoV-2”, and 
“secondary infection”. We restricted our search to publications 
in English. Three reports of reinfection, with variable symptom 
severity on reinfection, have been published worldwide to 
date, supporting the possibly for SARS-CoV-2 reinfection.

Added value of this study
We present, to our knowledge, the first North American case 
of reinfection with SARS-CoV-2. A 25-year-old man, who was 
a resident of Washoe County in the US state of Nevada, had 
laboratory-confirmed SARS-CoV-2 infection in April, 2020, 
followed by secondary infection within a period of 

around 6 weeks, in June, 2020. The second infection was 
symptomatically more severe than the first. Genomic analysis 
showed the two viral agents were genetically distinct. 
The patient’s immune reaction in vitro was not assessed 
and, thus, conclusions cannot be made about the duration 
or degree of immunity.

Implications of all the available evidence
Reinfection with SARS-CoV-2 has been reported in at least 
four individuals worldwide. Thus, previous exposure to 
SARS-CoV-2 does not necessarily translate to guaranteed total 
immunity. The implications of reinfections could be relevant 
for vaccine development and application. From a public health 
perspective, all individuals—whether previously diagnosed or 
not—must take identical precautions to prevent infection with 
SARS-CoV-2. Further work is needed to assess immune 
reactions in vitro after reinfection.

Figure 1: Timeline of symptom onset, molecular diagnosis, and sequencing of specimens
TMA=transcription-mediated amplification. *Sequenced specimens.

ReinfectionFirst infection

March 25

Symptom
onset

Symptom
onset

        *
Positive
real-time
RT-PCR

Positive
IgM and IgG

       *
Positive
real-time
RT-PCR

Symptom
resolution

Negative
TMA

Negative
real-time
RT-PCR

April 18 April 27 May 9 May 26 May 28 June 5 June 6
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oligonucleotide baits (myBaits Expert Virus, Arbor 
Biosciences, Ann Arbor, MI, USA). A further eight to 
16 cycles of PCR were done after enrichment (98°C for 
45 s, 98°C for 15 s, 60°C for 30 s, repeat for eight to 
16 cycles, then 72°C for 60 s and 4°C to complete), and 
these SARS-CoV-2-enriched sequen cing libraries were 
pooled and sequenced with an Illumina NextSeq 500 
(Illumina, San Diego, CA  USA) as paired-end 2 × 75 base 
pair reads using the NextSeq version 2.5 mid-output 
150 cycle kit (Illumina).

For bioinformatics analysis of the two SARS-CoV-2 
agents (referred to herein as specimen A and specimen B), 
after sequencing of each library, FASTQ files were 
imported into CLC Genomics Workbench version 20.0.4 
(Qiagen A/S, Vedbæk, Denmark) with the CLC Microbial 
Genomics Module, CLC Genome Finishing Module, and 
Biomedical Genomics Analysis. Briefly, reads were 
imported, trimmed, and mapped to National Center 
for Biot echnology Information SARS-CoV-2 ref er ence 
sequence MN908947.3. The alignment was refined using 
the InDels and Structural Variants module, fol lowed by 
the Local Realignment module. Variants were identified 
by a minimum coverage of five reads, mini mum count 
of five, and minimum frequency of 70·0%.

To ascertain repeatability of results, a second bioinfor-
matics analysis was done using an independent process 
and open source tools. Potential rein fection sequence 
libraries were trimmed using Trim momatic version 0.39, 
with the ILLUMINACLIP adapter-clipping setting 
2:30:10:2:keep BothReads. Sequence pairs were aligned to 
the SARS-CoV-2 reference genome (MN908947.3) using 
Bowtie 2 version 2.3.13 PCR optical duplicates were flagged 
using Picard MarkDuplicates in picard-slim version 2.22.5. 
Variants were called for both samples in concert 
using Freebayes version 1.0.2, with ploidy settings of 1, 
a mini mum allele frequency of 0·70, and a minimum 
depth of five reads for any variant call. The genome 
sequence of each sample was constructed using coverage 
statistics from BBtools pileup.sh and applyvariants.sh 
version 38.86, whereby only variants supported by 
coverage of five or more reads were written to bcftools 
consensus version 1.10.2, and all positions supported by 
fewer than five reads, whether reference or alternative, 
were replaced with Ns.14

For phylogenetic analysis, the whole genome 
sequen ces of the isolates (specimen A and specimen B) 
were compared with those of 171 contemporaneous 
sequences from Nevada,15 the SARS-CoV-2 reference 
strain (MN908947.3), and one sequence derived from iso-
late USA-WA1/2020 (Bei Resources, Manassas, VA, 
USA). After trimming six 5  uncalled bases (Ns) 
from specimen A and 98 Ns from specimen B, 
genomic sequences were aligned and related using 
NGPhylogeny.fr PhyML+SMS.16 Sequences were then 
first-aligned using MAFFT with automatic flavour 
selection.17 Informative regions were selected using Block 
Mapping and Gathering with Entropy, a sliding window 

Specimen A Specimen B

April 18, 2020 May 9, 2020 May 26, 2020 June 5, 2020 June 6, 2020

Test methodology Real-time 
RT-PCR

TMA Real-time 
RT-PCR

Real-time 
RT-PCR

Immunoassay 
(IgG and IgM 
antibody 
detection)

Test result Positive Negative Negative Positive Positive

Quantitative result Ct 35·24 RLU 299 ·· Ct 35·31 ··

TMA=transcription-mediated amplification. Ct=cycle threshold. RLU=relative light units.

Table 1: Summary of laboratory results

Coverage 
(reads)

Allele 
frequency (%) 

Forward/
reverse 
balance*

Average 
quality†

Shared variants of specimens A and B versus reference genome

241C→T

Specimen A 67 100% 0·37 35·6

Specimen B 6 100% 0·38 36·0

1059C→T

Specimen A 144 100% 0·48 35·6

Specimen B 55 92·7% 0·26 35·4

3037C→T

Specimen A 89 100% 0·42 35·6

Specimen B 425 99·8% 0·19 35·5

14408C→T‡

Specimen A 73 100% 0·40 35·7

Specimen B 1145 99·6% 0·43 35·6

23403A→G

Specimen A 6859 99·9% 0·19 35·7

Specimen B 10 484 99·9% 0·46 35·6

25563G→T

Specimen A 421 100% 0·45 35·2

Specimen B 757 99·1% 0·48 35·4

Specimen A-specific variants versus reference genome

539C→T 141 99·3% 0·45 35·6

4113C→T 159 70·4% 0·38 35·6

7921A→G 182 98·9% 0·49 35·7

16741G→T 173 99·4% 0·47 35·6

Specimen B-specific variants versus reference genome

8140C→T 1046 85·0% 0·43 35·6

11102C→T 1713 99·9% 0·44 35·5

14407C→T‡ 1145 99·7% 0·43 35·6

15190G→C 139 90·6% 0·33 35·7

15981C→T 224 100% 0·38 35·5

26013C→T 1415 99·2% 0·38 35·5

29466C→T 86 98·8% 0·07 35·8

Reference genome was Wuhan Hu 1 (GenBank MN908947.3). *Ratio of forward 
to reverse reads covering the locus. †Phred score. Phred is a measure of base 
calling accuracy, a higher score indicates higher quality. A Phred score of 30 
indicates a base-calling accuracy of 99·9%. ‡CLC Genomics classified this variant 
as a dinucleotide multinucleotide variant. The two variants have been split in this 
table for clarity.

Table 2: Variants noted in specimens A and B compared with the 
reference genome
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For more on Nextclade see 
https://clades.nextstrain.org

size of 3, and maximum entropy of 0·5.18 Unrooted trees 
were constructed by PhyML with Smart Model Selection, 
the Akaike information criterion, and Subtree Pruning 
and Regrafting.19 Newick trees were visualised using 
Interactive Tree Of Live version 4 and rooted at the Wuhan 
reference strain.20 Major SARS-CoV-2 clade memberships 
were predicted using Nextclade.

To confirm specimens A and B were from the same 
individual, the original swab specimens, transport 
media, and residual samples of extracted RNA supplied 
to the sequencing core facility underwent short tandem 
repeat (STR) analysis for identity comparison, by the 
Washoe County Sheriff’s Forensic Science Division 
(Reno, NV, USA). 2 μL of extracted DNA was quantified 
using the Quantifiler Trio DNA Quantification Kit 
(Applied Biosystems, Foster City, CA, USA) on the 
7500 Real-Time PCR System and analysed with 7500 HID 
software version 1.3 (Applied Biosystems). Amplification 
of 24 GlobalFiler STR markers (Thermo Fisher Scientific, 
Waltham, MA, USA) was accomplished on the ProFlex 
PCR Instrument (Thermo Fisher Scientific) for 29 cycles. 
The 3500xL Genetic Analyzer (Applied Biosystems) 
was used for fragment analysis of the amplified STR 
marker regions in con junction with HID Data Collection 
Software version 4.0.1 (Applied Biosystems) and 
Genemapper ID-X software version 1.6 (Thermo Fisher 
Scientific). Statistical interpretation of STR data was 
achieved using allele frequencies maintained in 
the National Institute of Standards and Technology 
population database.21

Role of the funding source
The funder had no role in study design, data collection, 
data analysis, data interpretation, or writing of the report. 
The corresponding author had full access to all data in 
the study and had final responsibility for the decision to 
submit for publication.

Results
The first nasopharygeal swab, obtained at the community 
screening event on April 18, 2020, was positive for 
SARS-CoV-2 on real-time RT-PCR testing. Two subsequent 
nucleic acid amplification tests obtained after resolution of 
symptoms were negative for SARS-CoV-2 RNA (table 1). 
The patient’s symptoms returned on May 28, 2020, and he 
was admitted to hospital on June 5, 2020, at which time 
a second nasopharyngeal swab was obtained and was 
positive for SARS-CoV-2 infection by real-time RT-PCR 
testing. The patient required ongoing oxygen support in 
hospital and reported symptoms that included myalgia, 
cough, and shortness of breath. Chest radiography showed 
development of patchy, bilateral, interstitial opacities 
suggestive of viral or atypical pneumonia. On June 6, 2020, 
the patient was tested for IgG and IgM against SARS-CoV-2 
and positive results were obtained (figure 1).

With two episodes of symptoms consistent with 
COVID-19, and two specimens positive for SARS-CoV-2 
separated by a period of 48 days, in addition to resolution 
of symptoms and two non-reactive (negative) SARS-CoV-2 
test results in between positive test results, nucleic acid 
sequencing was done of the viruses associated with 
the two positive tests. Illumina sequencing yielded 
738 617 read pairs for the specimen obtained in April, 2020 
(specimen A), and 1 410 885 read pairs for the specimen 
obtained in June, 2020 (specimen B). Sequence data 
indicated that specimen A was a member of clade 20C, 
because genomic sequence analysis identified five 
mutations (single nucleotide variants [SNVs]) that were 
hallmarks of the 20C clade (3037C→T, 14408C→T, 
23403A→G, 1059C→T, and 25563G→T). Specimen B 
was also a member of clade 20C and presented the same 
five hallmark SNVs. Specimen A had five further 
SNVs compared with the reference genome. Specimen B 
showed six additional SNVs and a mutation at 
posi  tion 14 407, adjacent to the SNV 14408C→T and 

Figure 2: Variant mapping of specimens A and B against the reference genome
ORF1a and ORF1b encode replicase proteins. The other ORFs encode assembly proteins. ORF=open reading frame. S=spike. E=envelope. M=membrane. 
N=nucleocapsid. *Identifies variant 14 407 in specimen A and variants 14 407 and 14 408 in specimen B.
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recorded as a dinucleotide multinucleotide variant (MNV) 
at positions 14 407 and 14 408 of the genome. Six SNVs 
were shared between specimen A and specimen B 
(table 2). Specimen A had four additional SNVs not seen 
in specimen B, whereas specimen B had seven SNVs that 
were absent in specimen A. A visualisation of the relation 

of sequence data sets between specimens A and B is 
shown in figure 2. An additional three deletions and 
one insertion were noted in the sequence of specimen B 
relative to the reference genome (appendix p 2). These 
findings were confirmed by additional analyses of FASTQ 
files generated from specimens A and B (only the SNV at 
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locus 4113 in specimen A was not verified). Predictions of 
insertions and deletions were less stable, with only the 
deletion at loci 2084 and the insertion at 6018 confirmed. 
The Freebayes analysis detected a deletion at 22 832 in 
specimen B that was not identified by the first sequence 
analysis (appendix p 3), but insertion and deletion 
predictions from short-read alignments are less reliable 
than are SNV predictions22 and are merely presented for 
completeness.

Specimens A and B were among 171 samples obtained 
in the US state of Nevada between March 5 and 
June 5, 2020, and sequenced. Phylogenetic analysis 
showed the relatedness of specimens A and B to each 
other and their comparative distance among additional 
positive samples (figure 3). To rule out the possibility of 
specimen mishandling, or mislabelling errors during 
RNA extractions, forensic identity testing was done to 
investigate the source and intermediate materials of 
specimens A and B. Analysis of each of the specimens, 
residual extractions, and aliquot residuals showed that 
that specimens A and B were derived from the same 
individual, with a one in 53·48 × 10²⁴ chance of the 
specimens being from different people.

Discussion
Our case report presents details of the first individual in 
North America to have symptomatic reinfection with 
SARS-CoV-2. Similar to observations with the reinfection 
case in Ecuador,12 our patient showed increased symptom 
severity in their second infection, whereas the cases from 
Belgium and the Netherlands11 and Hong Kong10 did 
not show a difference in severity of symptoms. The 
mechanisms that could account for a more severe 
secondary infection can only be speculated. First, a very 
high dose of virus might have led to the second instance of 
infection and induced more severe disease.23 Second, it is 
possible that reinfection was caused by a version of the 
virus that was more virulent, or more virulent in 
this patient’s context. Third, a mechanism of antibody-
dependent enhancement might be the cause, a means by 
which specific Fc-bearing immune cells become infected 
with virus by binding to specific antibodies. This 
mechanism has been seen previously with the beta-
coronavirus causing severe acute respiratory syndrome.24 
In that case, the patient recovered and was discharged 
from hospital.

The individual associated with these two SARS-CoV-2 
infections had no immunological disorders that would 
imply facilitation of reinfection. They were not taking any 
immunosuppressive drugs. The individual was negative 
for HIV by antibody and RNA testing (data not shown) and 
had no obvious cell count abnormalities. The secondary 
positive case (reinfection) occurred simulta neously to a 
positive case in a cohabitant (parent), who also provided a 
specimen on June 5, 2020, that was positive by nucleic acid 
amplification testing (transcription-mediated amplifi-
cation). Sequencing is underway on the co-habitant 

specimen to ascertain its potential role in reinfection. 
However, the positive specimen from the co-habitant was 
obtained and tested in the Hologic Aptima format, which 
did not align with the procedures established at our 
sequencing laboratory. Nevertheless, the co-habitant 
positive case provides a possible source for secondary 
exposure and reinfection of our patient.

It is possible that we have reported a case of contin-
uous infection entailing deactivation and reactivation. 
However, for such a hypothesis to be true, a mutational 
rate of SARS-CoV-2 would be required that has not yet 
been recorded.25–28 Specimens A and B showed an 
extrapolated rate of SNV and MNV accumulation of 
83·64 substitutions per year, a rate that greatly exceeds the 
currently observed rate of 23·12.28 However, even more 
importantly, the four substitutions noted in specimen A 
would have to revert to the ancestral genotype, and the 
odds of this reversion occurring are remote. Of course, if 
such an amount of base change did occur in that 
timeframe, the remarkable nature of specimens A and B 
would shift from a case of possible reinfection to one of 
high-rate evolution within an infected individual. Another 
alternative explanation for the observed differences in 
specimens A and B would be that of co-infection. In a 
co-infection hypothesis, the patient would have been 
infected with viruses of both genotypes at the time of 
sample collection. Such a hypothesis would then further 
require that the specimen B type virus be present, yet 
undetected in April, 2020, and then conversely, specimen A 
type virions become depleted before the June, 2020, 
sample collection date. Specimens A and B were both in 
clade 20C, which was the predominant major clade seen 
in northern Nevada at the time samples were obtained. 
Our survey of viruses in Nevada identified samples 
resembling each of the case genotypes.15 Although 
evidence exists that SARS-CoV-2 quasispecies exist at low 
and fluctuating frequencies in infected samples,29 whereby 
low-frequency (eg, 1%) SNVs could be seen in various 
samples from the same patient, this possible situation 
would not itself account for the genotype switch observed 
between the first infection and reinfection.

Our findings have implications for the role of 
vaccination in response to COVID-19. If we have truly 
reported a case of reinfection, initial exposure to 
SARS-CoV-2 might not result in a level of immunity that 
is 100% protective for all individuals. With respect to 
vaccination, this understanding is established, with 
influenza regularly showing the challenges of effective 
vaccine design.30 A major limitation of our case study is 
that we were unable to undertake any assessment of the 
immune response to the first episode of SARS-CoV-2 
infection. We also could not assess fully the effectiveness 
of the immune responses (eg, neutralising antibody 
titres) during the second episode, when the individual 
was antibody-positive for total antibody assay to the 
SARS-CoV-2 nucleocapsid protein. If our patient is a case 
of natural viral evolution in vivo (although highly unlikely 
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in view of the requirement of four reversions to reference 
genotypes) then the implications of these data are that 
SARS-CoV-2 can adapt with enough genetic dexterity to 
avoid a natural immune response in a manner to 
re-establish detectable levels of infection in an individual. 
If our patient is a case of reinfection, it is crucial to note 
that the frequency of such an occurrence is not defined 
by one case study: this event could be rare. The absence 
of comprehensive genomic sequencing of positive cases 
in the USA and worldwide limits the advances in public 
health surveillance needed to find these cases. Certainly, 
limitations in screening and testing availability for 
SARS-CoV-2 exacerbate the poor surveillance efforts 
being undertaken not only to diagnose COVID-19 but 
also to obtain actionable genetic tracking of this agent.
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Covid-19: Hong Kong scientists report first confirmed case of
reinfection
Jane Parry

A 33 year old man from Hong Kong is reported to have the first confirmed case of covid reinfection.

Researchers from theUniversity of HongKong’s Li Ka Shing Faculty ofMedicineDepartment ofMicrobiology
found that the patient’s two episodes were caused by virus strains with clearly different genome sequences.
Their findings have not yet been published butwere accepted for publication in the journalClinical Infectious
Diseases on 24 August.

“Theman first acquired this infection inMarch, locally, probably froma colleaguewho travelled fromLondon
toworkwithhim.At that timehehadverymild symptomsand testedpositive for covid-19,” said IvanFan-Ngai
Hung, research team member and clinical professor in the university’s Department of Medicine.

“When he was hospitalised three or four days later he was already asymptomatic—all confirmed positive
cases of covid-19 in Hong Kong are hospitalised for observation, symptomatic treatment, and prevention of
onward transmission—and remained in hospital for threeweeks until he tested negative twice,”Hung added.
“After that, he was very well until four and a half months later, when he came back to Hong Kong having
been in Spain for aweek, and hewas tested on return, because everyone gets tested on arrival in Hong Kong.
He was asymptomatic but still tested positive and had quite a high viral load.”

“Short lived” immunity
A press release from the team said that a total of 24 nucleotides differed between the viruses from the first
and second episode. Amino acid differenceswere found innineproteins, including a 58 amino acid truncation
of ORF8 protein that was present only in the virus from the first infection. The findings suggest that acquired
immunity after natural infection may be short lived.

“Vaccination should still be considered for those with previous infection,” said Hung. He noted that thee
vaccines under development were “pretty safe from this kind of mutation. But you never know: the virus
could change significantly—so much so that those vaccines currently under trial may not work.”

He said that the evidence of reinfection should not be surprising, a view echoed by other observers.

PaulHunter, professor inmedicine at theUniversity of East Anglia, UK, said, “It should not be too surprising.
It is, however, important that this is documented. Commentatorshavebeen saying for some time that immunity
is unlikely to be permanent and may only last a few months.

“Given thedifferent intensity of the antibody response inpeoplewithmild or severe illness and the subsequent
decay in levels, it is likely that those with a mild illness will have a shorter duration of immunity than those
with severe illness.”

Regarding the implications for vaccine research, Brendan Wren, professor of microbial pathogenesis at the
LondonSchool ofHygiene andTropicalMedicine, said, “With over threemillion cases of covid-19worldwide,
the first reported case of a potential reinfection with SARS-CoV-2 needs to be taken into context. It is to be
expected that the virus will naturally mutate over time. This is a very rare example of reinfection, and it
should not negate the global drive to develop covid-19 vaccines.”
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Scientific consensus on 
the COVID-19 pandemic: 
we need to act now

Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has 
infected more than 35 million 
people glob ally, with more than 
1 million deaths recorded by WHO as 
of Oct 12, 2020. As a second wave of 
COVID-19 affects Europe, and with 
winter approaching, we need clear 
communication about the risks posed 
by COVID-19 and effective strategies 
to combat them. Here, we share our 
view of the current evidence-based 
consensus on COVID-19.

SARS-CoV-2 spreads through con-
tact (via larger droplets and aerosols), 
and longer-range transmission via 
aerosols, especially in conditions 
where ventilation is poor. Its 
high infectivity,1 combined with 
the suscep tibility of unexposed 
populations to a new virus, creates 
conditions for rapid community 
spread. The infection fatality rate 
of COVID-19 is several-fold higher 
than that of seasonal influenza,2 
and infection can lead to persisting 
illness, including in young, previously 
healthy people (ie, long COVID).3 
It is unclear how long protective 
immunity lasts,4 and, like other 
seasonal coronaviruses, SARS-CoV-2 
is capable of re-infecting people 
who have already had the disease, 
but the frequency of re-infection is 
unknown.5 Transmission of the virus 
can be mitigated through physical 
distancing, use of face coverings, 
hand and respiratory hygiene, and by 
avoiding crowds and poorly ventilated 
spaces. Rapid testing, contact tracing, 
and isolation are also critical to 
controlling transmission. WHO has 
been advocating for these measures 
since early in the pandemic.

In the initial phase of the pandemic, 
many countries instituted lockdowns 
(general population restrictions, 
including orders to stay at home 
and work from home) to slow the 

rapid spread of the virus. This was 
essential to reduce mortality,6,7 
prevent health-care services from 
being overwhelmed, and buy time to 
set up pandemic response systems 
to suppress transmission following 
lockdown. Although lockdowns have 
been disruptive, substantially affecting 
mental and physical health, and 
harming the economy, these effects 
have often been worse in countries 
that were not able to use the time 
during and after lockdown to establish 
effective pandemic control systems. In 
the absence of adequate provisions to 
manage the pandemic and its societal 
impacts, these countries have faced 
continuing restrictions.

This has understandably led to 
widespread demoralisation and 
diminishing trust. The arrival of a 
second wave and the realisation of the 
challenges ahead has led to renewed 
interest in a so-called herd immunity 
approach, which suggests allowing 
a large uncontrolled outbreak in the 
low-risk population while protecting 
the vulnerable. Proponents suggest 
this would lead to the development 
of infection-acquired population 
immunity in the low-risk population, 
which will eventually protect the 
vulnerable.

This is a dangerous fallacy unsup-
ported by scientific evidence.

Any pandemic management strat-
egy relying upon immunity from 
natural infections for COVID-19 is 
flawed. Uncontrolled transmission 
in younger people risks significant 
morbidity3 and mortality across the 
whole population. In addition to 
the human cost, this would impact 
the workforce as a whole and 
overwhelm the ability of health-
care systems to provide acute and 
routine care. Furthermore, there is 
no evidence for lasting protective 
immunity to SARS-CoV-2 following 
natural infection,4 and the endemic 
transmission that would be the 
consequence of waning immunity 
would present a risk to vulnerable 
populations for the indefinite future. 

Such a strategy would not end the 
COVID-19 pandemic but result in 
recurrent epidemics, as was the case 
with numerous infectious diseases 
before the advent of vaccination. It 
would also place an unacceptable 
burden on the economy and health-
care workers, many of whom have 
died from COVID-19 or experienced 
trauma as a result of having to practise 
disaster medicine. Additionally, we 
still do not understand who might 
suffer from long COVID.3 Defining 
who is vulnerable is complex, but 
even if we consider those at risk 
of severe illness, the proportion 
of vulnerable people constitute as 
much as 30% of the population in 
some regions.8 Prolonged isolation 
of large swathes of the population 
is practically impossible and highly 
unethical. Empirical evidence from 
many coun tries shows that it is not 
feasible to restrict uncontrolled 
outbreaks to particular sections of 
society. Such an approach also risks 
further exacerbating the socio-
economic inequities and structural 
discriminations already laid bare 
by the pandemic. Special efforts 
to protect the most vulnerable are 
essential but must go hand-in-hand 
with multi-pronged population-level 
strategies.

Once again, we face rapidly acceler-
ating increase in COVID-19 cases 
across much of Europe, the USA, 
and many other countries across the 
world. It is critical to act decisively 
and urgently. Effective measures that 
suppress and control transmission 
need to be implemented widely, and 
they must be supported by financial 
and social programmes that encourage 
community responses and address the 
inequities that have been amplified by 
the pandemic. Continuing restrictions 
will probably be required in the short 
term, to reduce transmission and 
fix ineffective pandemic response 
systems, in order to prevent future 
lockdowns. The purpose of these 
restrictions is to effectively suppress 
SARS-CoV-2 infections to low levels 
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Data from around the world has shown COVID-19 infections are not evenly distributed 
by population groups. To understand the situation in Manitoba, data is collected on race, 
ethnicity and Indigeneity (REI) information from people who test positive for COVID-19.  
This began on May 1, 2020.

Collecting REI data helps us know which communities the pandemic is affecting the 
most and how to help them. This is a component of reaching health equity.1  Health 
equity means “that all people can reach their full health potential and should not be 
disadvantaged from attaining it because of their race, ethnicity, religion, gender, age, 
social class, socio-economic status or other socially determined circumstance.”2  

It is not race, ethnicity or Indigeneity that may increase the risk of COVID-19 infection. 
Rather, the structures of society place people at advantage or disadvantage. During 
challenging societal times such as the current pandemic, pre-existing inequities tend to 
be intensified, creating an unequal playing field in terms of how people experience and 
are affected by the spread of novel coronavirus. Data from around the world has shown 
that Black, Indigenous and People of Colour (BIPOC) are overrepresented in COVID-19 
infections.  

Systemic racism, that is the differential access to the goods, opportunities and services 
of society by race, determines where and how people are positioned to experience the 
pandemic.

The risk of being infected by COVID-19 may be increased through:

• exposures to COVID-19 through employment such as occupations that are direct 
service provision or considered essential work; part time work without paid sick time 
or benefits;

• some underlying health conditions;

• overcrowded or inadequate housing or experiencing house-lessness;

• stress from racism, discrimination and economic and social disadvantage; and

• barriers to accessing health care and social services.

Other factors, such as cultural and family gatherings, strong community networks and 
identity, and/or communal living, have important positive health and well-being effects. 
With COVID-19, it has been observed that some of these factors increase close contacts, 
and in some circumstances that has contributed to the spread of the virus. 

Collecting and analyzing data helps public health officials to figure out what needs to be 
done to address differences in COVID-19 infections.  Data also helps officials understand 
if the actions they are taking are making a difference.

1 Manitoba Health, Seniors and Active Living. (2018). Chief Provincial Public Health Officer Position Statement on 

Health Equity. https://www.gov.mb.ca/health/cppho/docs/ps/health_equity.pdf

2 National Collaborating Centre for Determinants of Health. (2013). Let’s Talk Health Equity  

https://nccdh.ca/index.php?/resources/entry/health-equity

AB2103



2REI report – external

About REI Data Collection
The data collection process and data sharing is supported by an Advisory Working 
Group. This group is primarily Black, Indigenous and People of Colour.  They have 
knowledge of and experience with this type of work and established relationships with 
their communities.

How REI Identifier Data are Collected
When a person tests positive for COVID-19 in Manitoba, regional public health staff 
ask them a question about their race, ethnicity and Indigeneity. While this question is 
a mandatory part of the case investigation (i.e. the question must be asked, and asked 
according to the script provided) it is voluntary to self-identify which REI group they 
belong to.  Staff enter the responses into the Public Health Information Management 
System (PHIMS) used by Manitoba to track reportable illness.

More information on the process for this is available in the training video and script 
available at this link: https://sharedhealthmb.ca/covid19/providers/public-health-
resources/.

The current REI identifiers were based on census categories and population sizes within 
Manitoba. They include: 

3 Note: There are 50+ countries in Africa. These examples are based on census information on place of birth for 

immigrants to Manitoba and this list should not be considered exhaustive.

REI Identifiers Examples of Possible Countries/  
Regions of Origin

African Algeria, Cameroon, Cote d’Ivoire, Democratic 
Republic of the Congo, Egypt, Eritrea, Ethiopia, 
Kenya, Morocco, Nigeria, Somalia, South Africa, 
Tunisia3

Black Canada, United States, Caribbean, Africa

Chinese

Filipino

South Asian India, Pakistan, Bangladesh, Sri Lanka, Bhutan, 
Nepal, Maldives
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REI Identifier Data Collection 
Since the REI question was added on May 1, 2020, the collection of REI data has 
increased.

Table 1: Rate of REI question asked in Manitoba: May 1 to December 31, 2020

4 Examples of REI Indicators for Other include Nepalese, Mexican and Middle Eastern 
5 This is the number of times the question has been asked and the response entered into PHIMS.

Southeast Asian Vietnam, Cambodia, Laos, Thailand, Singapore, 
Malaysia, Indonesia, Timor-Leste, Myanmar  
(Burma), Brunei

Latin American Mexico, Brazil, Colombia, El Salvador, Guyana, 
Peru, Argentina, Venezuela, Cuba, other countries 
in Central and South America

North American Indigenous

White Canada, United States, Britain, France, other Eu-
ropean countries, Australia, New Zealand

Other4

Potential Limitations to Collecting REI Identifier Data
There is wide variability among regional health authorities (RHAs) in how often the 
question is being asked, from 47 per cent to 81 per cent of the time. Since the de-
mographics of regions also varies widely, this may significantly affect the population 
breakdowns that follow. Although this is a mandatory question, a number of factors 
contribute to variability in how often it is being asked, including system factors, reluc-
tance to ask because of discomfort with the topic, or in situations where the public 
health nurse is struggling to get any information. That being said, even with the cur-
rent data, public health officials can see very concerning trends and reliable and accu-
rate information is needed to inform the public health response.

There is not concurrent collection of language information, so it is unknown how the 
question is being received or interpreted for people whose primary language isn’t 
English.

Total Cases as of May 1 Total Asked5 Ask Rate

Total 24,582 16,448 67%
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Findings
COVID-19 by Race, Ethnicity, and Indigeneity

Fifty-one per cent of people who have tested positive for COVID-19 in Manitoba from 
May 1 to December 31 self-identify as BIPOC. This is 1.5 fold higher than expected,  
as 35 per cent of people in Manitoba belong to a BIPOC group (Statistics Canada 
Census, 2016). This shows that COVID-19 is not equally distributed across population 
groups. Figure 1 shows this in more detail. This graph shows the share of COVID-19 
cases by REI compared to the share of people in Manitoba who belong to each group. 

These data tell us that some racialized groups, specifically African, Filipino, North 
American Indigenous, and South Asian, are over-represented in COVID-19 case counts. 
This also shows us that White people are under-represented by 16 percentage points.
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Note: The information in Figure 1 about “North American Indigenous” comes from the question on 
REI Identity and not the more specific question on Indigenous Identity that includes First Nations, Métis 
Nation, and Inuit specific identifiers. For more specific information on the First Nations experience of 
COVID-19, refer to the daily and weekly bulletins released by the Manitoba First Nations Pandemic 
Response Coordination Team.

COVID-19 cases are evenly distributed by sex6 across REI groups. Data shows: 

• Cases in Filipino people living in Manitoba show the greatest disparity in population size burden of
COVID-19. Filipino women are slightly more affected by men.

• While South Asian people are overrepresented in cases, the burden of disease is higher in South
Asian men.

• While people are underestimated in cases with the highest degree of differences (15 percentage
points in women, 18 percentage points in men).

• The burden of disease is lowest for White men.

• North American Indigenous people are overrepresented in cases, with a similar burden
between sexes.

6The case investigation forms include the options of male, female, intersex and unknown. It is not clear how this 

information is collected and could be carried over from previous chart/ information or self-identification. This limits 

interpretation of the gendered impacts of COVID-19.

Figure 1: Share of COVID-19 cases compared to the share of people living in Manitoba, by race, 

ethnicity, and Indigeneity (n=15,848: [May 1 to December 31, 2020]
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Contextualizing Disaggregated REI Data
In order to understand how race influences COVID-19 impacts, it is important that this 
disaggregated data be contextualized with other factors such as occupation, income 
and housing adequacy as examples of the way racialized experiences and opportunities 
impact this health outcome. We do not have all of this information at an individual level 
on the case investigation forms, but in the following sections we include what we can to 
highlight some patterns

Table 2: Differences in race or ethnicity case proportionality between men and women
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COVID-19 by Occupation
At the time of data collection, 90% (710 people) of all cases were 15 years or older. Of 
those cases, 46% (324 people) provided their occupation. Among people who reported 
their employment status, 74% also reported their race/ethnicity (239 people). Figure 2 
shows us that COVID-19 cases vary by type of occupation.

Figure 2: Employment of COVID cases 15 years and over (n=234): [ ]

This shows us that COVID-19 cases are over-represented in some occupations:

food manufacturing;

service industry; and

transportation.

To better understand how COVID-19 rates by occupation affects different  
populations in Manitoba, we can look at how occupation varies by race, ethnicity and 
Indigeneity, as shown in Figure 3.
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Figure 3 shows us that Black, Indigenous, and People of Colour are over-represented in 
the manufacturing labour sector, which has the highest rates of COVID-19 cases: 

• 59 per cent of all COVID-19 cases in BIPOC communities report employment in
manufacturing, a 3.3-fold increase over manufacturing among non-BIPOC community
cases; and

• at 16 per cent of the Manitoban workforce, members of a BIPOC community working
in manufacturing are overrepresented 3.7-fold.

There are significant limitations to the use of occupation data from the case investigation 
forms because of the lack of standardization and incomplete data available. Within 
the currently available data, it can be seen that BIPOC are more likely to be in the 
occupations that are most commonly reported by COVID-19 cases. This does not 
necessarily mean that the acquisition source was the occupational setting.

7 Note that the employment categories have been collapsed to better reflect the census categories. In doing so, 

only 80 per cent of cases (191 people) could be used in this figure. Also, the entirety of the Manitoban labour force 

are not represented in Figure 3, as only sectors reported by COVID-19 cases in Manitoba have been presented.

Figure 3: COVID-19 case occupations in BIPOC versus non-BIPOC communities compared to the 

same population in Manitoba (n=191 cases).7

Manitoba cases Manitoban population
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