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The Goal
The goal of this study was to find out how well Canada responded to address and
alleviate the suffering of those with ongoing post-COVID-19 illness, as well as explore
risk factors, biomedical correlates and the impact of the syndrome on Canadian patients.
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative agent of
coronavirus disease 2019 (COVID-19). COVID-19 is characterized by coughing, fever, the
loss of smell and/or taste, muscle pain, and fatigue. Symptoms of acute COVID-19 typically
persist for two to six weeks; however, some individuals experience an ongoing or
relapsing/remitting manifestation of the disease where symptoms persist for longer than
six weeks.
In the early days of the COVID-19 pandemic, it was assumed that people who contracted
the disease either lived or died, and those that lived, recovered completely. That not all
people recovered quickly and fully should not have been a surprise. Ongoing, often
debilitating, illness after SARS, which caused by the closely related SARS-CoV1 virus, was
known to have occurred. This “post-infection syndrome”, which can be a feature of many
illnesses, is a poorly understood chronic post-infection illness associated with continuing
health challenges and sometimes evolving and relapsing symptoms.

This study is dedicated to those who are or have suffered from long covid. We
thank all those who took the time to support this research by completing the
questionnaire and recognise that many are still suffering.

The Study
Supporting community partner for this study is Long Covid Canada.
Academic and medical partners for this study are Mount Allison University (Dr. Vett Lloyd),
University of Guelph (Dr. Melanie Wills) and Horizon Health Network (Dr. Gurpreet SinghRanger). This report was prepared by the Mount Allison team.
Funding for this study has been provided by the New Brunswick Innovation Foundation and the
Atlantic Canada Opportunities Agency.
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Dr. Vett Lloyd
Keeley Barnable
Kiana Gagnon
Sydney Ford
Ellen McKay
Jamee MacNeil
Lisa Coleman

University of Guelph
Dr. Melanie Wills
Dr. Vladimir Bamm

Horizon Health
Dr. Singh-Ranger

Community Partners
Emily Bodechon
Chandra Pasma
The many Canadians
who completed the
survey

MacKenzie Scott
How the study was conducted: To determine how post-COVID symptoms manifest and affect
quality of life, an opt-in questionnaire in English and French was created and distributed to
participants across Canada to collect lived experiences of those experiencing ongoing postCOVID-19 illness. The survey asked about potential risk factors, treatment, recovery, healthcare
experiences, impact of COVID-19 on daily life and quality of life. The study is ongoing. Further
analysis will look at changes in health of those with ongoing illness over time. Changes in
healthcare experiences over time will also be assessed and changes in patient experience over
time. A clinical biomarker study for Ontario and New Brunswick residents is also planned.
A link to the online questionnaire was distributed by long-haul patient advocacy and support
groups including Long Covid Canada, Body Politic Slack, the COVID Longhaulers Canada
Facebook group, the COVID Longhaulers Support Group Canada Facebook group, Survivor Corps,
among others, Mount Allison and Guelph Universities and advertised via media coverage across
Canada. As participants responded to the survey, their responses were uploaded to the
LimeSurvey software to be accessed by the survey administrators at Mount Allison University;
incomplete surveys were manually removed. For analysis, participants were categorized into one
of three groups based on the duration of their symptoms. Participants with symptoms that
resolved within six weeks or less were categorized as “Acute”, participants with symptoms that
remained for more than six weeks, evolved or relapsed, were categorized as “Chronic”, and
participants who did not have confirmed or suspected COVID-19 were categorized as “Healthy”.
Differences between these groups were then assessed. Ethics approval for this study was
granted by Mount Allison University’s Research Ethics Board (REB case #102920), Horizon Health
(101043) and University of Guelph (REB#: 20-10-001).
This study aims to provide critical insight into the implications long haul COVID and may be used
to inform public health policies and guidelines on the supports needed for individuals with postCOVID-19 symptoms.

Summary of Findings and Pathways Forward
Findings
Ø Over 700 people participated in the study, with responses from across Canada. As this study was on
long COVID, this study attracted primarily long COVID participants. The inclusion of responses from
more people who recovered quickly and completely is needed for robust statistical conclusions.
Ø The majority of respondents were experiencing, or experienced, COVID-19 symptoms that persisted
past 6 weeks, evolved, worsened or remitted and relapsed.
Ø Those with long COVID report being more ill than those with acute disease. Severity of specific
symptoms were generally the same or worse in long COVID than in acute disease.
Ø Individuals with ongoing symptoms had a lower quality of life compared to those with an acute
manifestation of symptoms and those who did not have (confirmed or suspected) COVID-19.
Ø Further research on risk factors and the biological causes of long COVID is required.
This report represents preliminary and partial results only. The study is ongoing with additional data
on subsequent waves of COVID-19 still being collected. Formal publication of the results in the peerreviewed scientific literature is forthcoming.

Pathways forward
While many jurisdictions are mobilizing to provide care for those suffering from this condition and
multiple research efforts are underway, there is urgent need for information and action on:
Ø The nature of recovery pathway
Ø Typical syndrome progression
Ø Understanding of biological mechanisms
Ø Risk factors
Though initial research on COVID-19 and its causative virus, SARS-CoV-2, focused on infection and
transmission and on acute symptomology, as the pandemic continues to affect the lives of patients,
their families and communities worldwide, there is a crucial need for a better understanding of the
long-term impacts of COVID-19. Although not a role those with long COVID might have anticipated,
their advocacy, mobilization of the research community and adaption of health and community care
systems may lead the way in helping those suffering the chronic, debilitating, multi-system impairment
of long COVID and other post-infection syndromes.

Participant Demographics
Classification of participants with respect to COVID-19

There were 614 survey respondents as of May 19, 2021, however, 282 were excluded as
incomplete surveys or survey’s submitted by non-Canadians. Of the remaining respondents,
73% of participants were categorized as having chronic COVID-19 (242 individuals), 7% as
acute COVID-19 (22 individuals) and 20% as “healthy” (68 individuals without evidence of
COVID-19). The majority of respondents, 59% were female, 8% were male, 1% were nonbinary and 32% percent chose not to disclose gender or did not complete this portion of the
survey.

Responses were received from respondents in all provinces, with Ontario contributing the
most.

Potential Risk Factors for Long COVID-19
Risk factors for contracting COVID-19 relate to the number of other individuals with
whom an individual interacts. The major risk factors for negative outcomes from
acute infection are age, immune compromise and other chronic illnesses. The risk
factors for long-term sequelae from COVID-19 are unknown, although several
possible risk factors have been proposed; these include age (over 50), high body
mass index, asthma, multi-systemic, more than 5, acute COVID-19 symptoms, gender.
Brodin, Petter (January 2021). "Immune determinants of COVID-19 disease presentation and severity". Nature Medicine. 27 (1): 28–33.
doi:10.1038/s41591-020-01202-8.
Sudre, Carole H.; Murray, Benjamin; Varsavsky, Thomas; Graham, Mark S.; Penfold, Rose S.; Bowyer, Ruth C.; Pujol, Joan Capdevila; Klaser,
Kerstin; Antonelli, Michela; Canas, Liane S.; Molteni, Erika (April 2021). "Attributes and predictors of long COVID". Nature Medicine. 27 (4):
626–631. doi:10.1038/s41591-021-01292-y. ISSN 1546-170X.
Gallagher J (21 October 2020). "Long Covid: Who is more likely to get it?". BBC. Retrieved
21 October 2020.
"New research identifies those most at risk from 'long COVID'". King's College London.
21 October 2020. Retrieved 22 October 2020.

We collected information on the relative prevalence of potential risk factors
among those who had long COVID-19 and those who recovered quickly.

Studies have suggested that
previous EBV infection causing
“Mono” (Infectious
mononucleosis) may increase
the risk of developing long-term
COVID. Survey data is consistent
with this possibility

Asthma is a plausible risk
factor. Approximately the
same percentage of
people with long and
acute COVID-19 suffered
from asthma before being
infected with COVID-19.

High blood pressure
(Hypertension) prior to
COVID-19 was not overrepresented in those
who developed long
COVID-19

Autoimmune conditions, some
overlapping with Irritable Bowel
Syndrome have been suggested
as a risk factor for long COVID19. While more prevalent in the
COVID-19 groups, there was
little difference between the
acute and long-COVID-19
groups

People diagnosed with
thyroid conditions do
not appear to be at a
greater risk of
developing acute or
long COVID-19 based
on this data set

Age is a well-documented risk
factor for negative outcomes
from acute COVID-19
infection. Study data does not
indicate that it is a risk factor
for developing long-term
symptoms

Symptoms
Participants were asked to report the symptoms they experienced.
For symptom severity, participants were asked to rate their COVID-19 symptoms on a scale
from no symptoms to severe symptoms. Participants with a higher symptom severity score
have more severe symptoms. Those with long COVID-19 report being more ill than those
with acute disease, at the most severe part of the infection. Severity of specific symptoms
were generally the same or worse in long COVID-19 than in acute disease.

Moderate to Severe Symptoms of
Fevers, Sweats, Chills, or Flushing

Moderate to Severe Fatigue and
Tiredness Symptoms

Moderate to Severe Muscle Pain
Symptoms

Moderate to Severe Shortness of
Breath or Cough Symptoms

Moderate to Severe Constipation
or Diarrhea Symptoms

Moderate to Severe Headache
Symptoms

Moderate to Severe Sore Throat
Symptoms

Moderate to Severe Chest Pain or Rib
Soreness Symptoms

Testing & Diagnosis

The majority of participants
were tested, some multiple
times, although testing was
not available for some in
the long COVID-19 group

Family doctors and public health officials were the primary resources for COVID-19 patients,
acute and long COVID-19

The majority of COVID-19 patients were not hospitalized; of the long COVID patients
hospitalized approximately 1/3 received care in the intensive care unit

Quality of Life
Overall, there was a significant effect of COVID status on quality of life. Participants with long COVID
scored significantly higher on the fibromyalgia and related symptoms assessment, LIS score symptom
frequency score than either the acute or non-COVID groups. This data indicates a lower quality of life in
those with long COVID than those recovered from COVID or those without COVID.

Fibromyalgia-like Symptoms
There is a significant
difference between
acute-chronic
(p=2.135e-03)chronichealthy (p=1.988e05)But NO significant
difference between
acute-healthy
(p=9.186e-01)

LIS Score

There is a significant
difference between
chronic-healthy
(p=0.0235)But NO
significant difference
between acute-chronic
(p=0.0558)acute-healthy
(p=0.8957)

Patient Experiences

Reported patient experiences were mixed. The experiences of patients with their healthcare provider were
mostly positive but some patients felt they were misdiagnosed or their condition dismissed.
Those with long COVID saw more healthcare professionals than those whose illness resolved quickly.
Positive healthcare experiences increased and the number of healthcare providers decreased between the
first and second waves.

Open Minded

“Yes, was immediately
concerned” – Long Covid-19
Patient
“Yes, only saw her once but
she ordered several tests.”
– Acute COVID-19 Patient

Dismissive

“Yes, I feel like
sometimes she doesn’t
believe me” – Long
COVID-19 Patient
“Very – told me it’s
anxiety and barely
checked me” – Acute
COVID-19 Patient

Average number of
Healthcare professionals
seen

Helpful

“Legitimized my feelings
and symptoms” – Long
COVID-19
Patient
“Emotionally helpful” Acute COVID-19 Patient

Misdiagnosed

Referred Elsewhere

Patient Experiences with Healthcare
Provider by COVID-19 wave
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n=170 and 54 for first and second wave long COVID,
respectively and 9 for acute COVID in each wave

“Was sympathetic but because
my blood work showed nothing
remarkable other than Ana
positive-24, didn’t seem to think
my symptoms are serious.” –
Long COVID-19 Patient

“Told me I had PTSD/anxiety “Yes, referral to neurologist,
due to my parents having it recommended cardiac follow-up
and my dad passing away on and return to family doctor” – Long
July 27th from his issues due to COVID-19 Patient
Covid” – Acute COVID-19
Patient
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First wave Second First wave Second
Long Covid Wave long acute wave acute
Covid

Serious Response

0
First wave Long
Covid
positive

Second Wave
long Covid
negative

First wave acute

Second wave
acute

neutral/no response

Further Research Needs and
Recommendations
Ø Conduct a Canadian population-level survey to capture both symptomatic and
asymptomatic infections and demographics. This would provide a broad population-level
description of the impact of COVID-19 on Canadians
Ø Investigate correlations between symptoms, quality of life and socioeconomic status. It
would be expected that people who are too sick to work, who are left trying to subsist
without income will experience poorer quality of life measures.
Ø Have a clear case definition that accommodates limitations of both PCR and serological
testing to support long-term disability. People who are too sick to work are basically
trying to subsist without income. This will impact symptoms and quality of life.
Ø Investigate the prevalence of long COVID in racial demographics. Indigenous and
racialized peoples are more likely to be exposed to and have COVID-19. Is the rate of long
covid different in BIPOC groups than in non-BIPOC? How many BIPOC longhaulers are
there and what is their healthcare experience like?
Ø Investigate the environmental, genetic and epigenetic correlates and causes of postinfectious sydromes.
Ø The multi-system, whole body nature of the symptoms and severity of chronic
impairment means that patients need ongoing and integrated care rather than sequential
access to specialists.
Ø There is a need to provide the data that addresses the needs of patients and optimal
healthcare delivery models.

Future research needs were identified by the science and medical researchers, in
consultation with Long Covid Canada. Recommendations were provided by Long
Covid Canada

Biology of SARS-CoV-2 and COVID-19
Coronavirus disease 2019 is a caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and is responsible for the global pandemic that has been ongoing
since late 2019 (Shereen et al., 2020). SARS-CoV-2 is a ß coronavirus belonging to the
Coronaviridae family and, like other coronaviruses, is characterized by crown like spike proteins
on the viral envelope (Shereen et al., 2020). It shares 80% homology with SARS-CoV, the virus
causing the 2002 severe acute respiratory syndrome (SARS) outbreak in Guangdong, China
(Chlamydas et al., 2021). SARS-CoV-2 enters host cells via the angiotensin-converting enzyme 2
(ACE2) type 1 membrane receptor on endothelial cells in the arterial and venous system, alveolar
cells of the lungs, enterocytes in the small intestine, and arterial smooth muscle cells of a wide
variety of organs (Chlamydas et al., 2021). As such, studies have found a wide range and
heterogeneous presentation of systemic symptoms associated with COVID-19, likely due to the
variety of cells the virus can infect and accompanying inflammation (Allen et al., 2020).
Symptoms of COVID-19 include the loss of smell and/or taste, fever, muscle and joint
pain, cough, gastrointestinal symptoms, and fatigue (Carfì et al., 2020). The severity of symptoms
experienced can range from asymptomatic presentations to severe distress, organ failure, and
even death (Cipollaro et al., 2020). While most patients recover within two to twelve weeks of
infection, others experience ongoing manifestation of symptoms known variously as “long covid”,
“long-haul COVID”, “chronic COVID-syndrome (CCS), “post-COVID syndrome (PCS)” or “post-acute
sequelae of COVID-19 (PASC)”where symptoms persist for longer than six-twelve weeks (Kamal et
al., 2021). As the terminology has yet to crystalize, “long COVID” or “chronic-COVID” will be used
in this report as the former is a patient-generated term (Perego et al. 2020) and both are more
concise than the alternative terminologies. Characteristics of long COVID are similar to post-SARS
syndrome. Nearly every organ system can be affected, nearly every organ system with sequelae
including respiratory system disorders, nervous system and neurocognitive disorders, mental
health disorders, metabolic disorders, cardiovascular disorders, gastrointestinal disorders,
malaise, fatigue, musculoskeletal pain, and anemia. A large percentage of patients experiencing
chronic fatigue that persists after the initial Sars-CoV-2 infection (Kamal et al., 2021). Common
symptoms include myalgia, fatigue, headaches, respiratory problems, cognitive problems and
anxiety (Davido et al., 2020). For many people, lingering symptoms appear to decline over time. A
US survey found approximately 35% of participants with multiple symptoms after 3 weeks
(Tenforde et al. 2020) and the UK Office of National Statistics estimates approximately 21% and
10% of COVID-19 patients remain ill after 5 and 12 weeks, respectively (Office of National
Statistics, UK, 2020). The percentages of individuals affected depend not only on time since
infection but also number and nature of symptoms assessed (Nassarie et al. 2021). In the UK, it
has been reported that approximately 30% of patients, ongoing symptoms are sufficiently severe
to cause hospitalization or re-hospitalization and approximately 12% of these individuals died
(Knapton 2021). Some studies have shown that there is a relationship between the severity of
initial COVID-19 infection and the severity of post-COVID-19 symptoms, others dispute this finding
(Carfì et al., 2020; Kamal et al., 2021, Nordvid et al. 2020).

Ongoing symptoms after the acute phase of the disorder have been documented for
other infections such as seen with SARS, Lyme disease, chikungunya, and many others
(Davido et al., 2020; Ścieszka et al., 2015). Five proposed groups of biological
mechanism that may result in ongoing illness are re-infection, post-intensive care
syndrome, viral-induced damage to lungs, vascular epithelium, psychiatric and/or posttraumatic stress disorder and immune system dysregulation, impaired reninangiotensis regulation or other causes leading to a syndrome that may, or may not, be
Chronic Fatigue Syndrome/Myalgic encephaloymelitis (ME/CFS). Large scale
observational studies have begun to examine the characterization and nature of postCOVID symptoms; however, there is a lack of understanding about how chronic
manifestations of symptoms can affect patients’ quality of life (“Post-COVID-19 global
health strategies,” 2020). Therefore, the purpose of this study was to explore the
impact of long haul COVID on patient quality of life.
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