
1Kosowan L, et al. BMJ Open 2024;14:e075301. doi:10.1136/bmjopen-2023-075301

Open access 

Understanding symptoms suggestive of 
long COVID syndrome and healthcare 
use among community- based 
populations in Manitoba, Canada: an 
observational cross- sectional survey

Leanne Kosowan    ,1 Diana C Sanchez- Ramirez    ,2 Alan Katz    1,3,4

To cite: Kosowan L, 
Sanchez- Ramirez DC, Katz A.  
Understanding symptoms 
suggestive of long COVID 
syndrome and healthcare use 
among community- based 
populations in Manitoba, 
Canada: an observational cross- 
sectional survey. BMJ Open 
2024;14:e075301. doi:10.1136/
bmjopen-2023-075301

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2023-075301).

Received 03 May 2023
Accepted 07 December 2023

For numbered affiliations see 
end of article.

Correspondence to
Ms Leanne Kosowan;  
 Leanne. kosowan@ umanitoba. ca

Original research

© Author(s) (or their 
employer(s)) 2024. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objective This study aims to characterise respondents 
who have COVID- 19 and long COVID syndrome (LCS), and 
describe their symptoms and healthcare utilisation.
Design Observational cross- sectional survey.
Setting The one- time online survey was available from 
June 2022 to November 2022 to capture the experience of 
residents in Manitoba, Canada.
Participant Individuals shared their experience 
with COVID- 19 including their COVID- 19 symptoms, 
symptoms suggestive of LCS and healthcare 
utilisation. We used descriptive statistics to 
characterise patients with COVID- 19, describe 
symptoms suggestive of LCS and explore respondent 
health system use based on presenting symptoms.
Results There were 654 Manitobans who responded 
to our survey, 616 (94.2%) of whom had or provided 
care to someone who had COVID- 19, and 334 (54.2%) 
reported symptoms lasting 3 or more months. On 
average, respondents reported having 10 symptoms 
suggestive of LCS, with the most common being 
extreme fatigue (79.6%), issues with concentration, 
thinking and memory (76.6%), shortness of breath 
with activity (65.3%) and headaches (64.1%). Half 
of the respondents (49.2%) did not seek healthcare 
for COVID- 19 or LCS. Primary care was sought by 
66.2% respondents with symptoms suggestive of 
LCS, 15.2% visited an emergency department and 
32.0% obtained care from a specialist or therapist. 
62.6% of respondents with symptoms suggestive of 
LCS reported reducing work, school or other activities 
which demonstrate its impact on physical function and 
health- related quality of life.
Conclusion Consistent with the literature, there are 
a variety of symptoms experienced among individuals 
with COVID- 19 and LCS. Healthcare providers face 
challenge in providing care for patients with a wide 
range of symptoms unlikely to respond to a single 
intervention. These findings support the value 
of interdisciplinary COVID- 19 clinics due to the 
complexity of the syndrome. This study confirms that 
data collected from the healthcare system do not 
provide a comprehensive reflection of LCS.

INTRODUCTION
SARS- CoV- 2, also known as COVID- 19, 
is a multisystemic disease with a range of 
symptoms and severity. First diagnosed in 
December 2019, a number of symptoms 
have been documented largely affecting 
the respiratory system but also affecting the 
heart, kidney, liver, muscles, skin and nervous 
systems. Clinical manifestations in the initial 
phase of COVID- 19 may include fever, cough, 
fatigue, sore throat, loss of taste and smell, 
congestion and headaches.1–3 The severity 
of initial symptoms among Canadian adults 
varies considerably with 5.2% asymptomatic, 
34.2% having mild symptoms, 43.9% having 
moderate symptoms and 16.7% reporting 
severe symptoms that significantly impacted 
their daily life.1

Reports of long COVID syndrome (LCS), 
also known as post COVID condition, have 
become increasingly common over time.1 4–8 
LCS is characterised as symptoms present 3 
or more months from the onset of COVID- 19 
that cannot be explained by another condi-
tion.1 3 4 The most common symptoms may 
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 ⇒ The retrospective nature of this study may have in-
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include fatigue, cognitive impairment/dysfunction, short-
ness of breath, headaches, chest pain and mental health 
conditions. These symptoms may fluctuate or relapse 
over time.1 4–6 9 10 Estimates of LCS vary, ranging from 
10% to 35% due to differences in study cohorts including 
criteria for defining the condition.1 3 8 9 Statistics Canada1 
found, in a national survey, that 14.8% of Canadians who 
had or thought they had COVID- 19 experienced symp-
toms 3 or more months after their initial infection.1 Risk 
of LCS is thought to be influenced by infection severity, 
type of variant, patient characteristics and vaccination 
status; however, understanding of this condition is still 
growing.1 3 8 In addition, research has shown a negative 
impact of LCS on quality of life, activities of daily living as 
well as on the ability to return to work, school or regular 
activities following recovery.7 10 11

Estimates of LCS have largely relied on cohort studies or 
medical records of patients with severe COVID- 19 infec-
tion, which may underestimate the true prevalence.1 3 12 
The majority of individuals who had COVID- 19 had mild 
or no symptoms and may not present to the healthcare 
system.3 There is an increasing number of patients who 
were asymptomatic or had mild COVID- 19 presenting 
with LCS symptoms.3 5 9 10 13 Identifying and managing 
this condition have challenged healthcare providers due 
to the wide range of symptoms as well as a lack of diag-
nostic tests and validated treatment options. Manage-
ment of LCS may require a whole- patient approach from 
an interdisciplinary team that can attend to acute symp-
toms, sequelae, secondary prevention and rehabilitation.9

Healthcare use is expected to increase among patients 
with LCS.8 This study aimed to supplement research 
from health system use with community- based experi-
ences with COVID- 19 and in particular LCS. We present 
self- reported experiences with COVID- 19 and LCS, and 
respondent health system use based on presenting symp-
toms. An understanding of the experiences of patients 
with LCS may inform health system planning and help 
providers promptly recognise and manage LCS.3

METHODS
Study setting
Manitoba is located in central Canada with a popula-
tion of ~1.4 million people, representing ~4% of the 
Canadian population.14 The majority of the Manitoba 
population (54%) lives in Winnipeg; however, Manitoba 
also includes many northern and remote communities. 
In Canada, healthcare delivery is a provincial/territo-
rial responsibility whereby medically necessary services 
including hospital, emergency department, primary 
care and specialist services are provided via single- payer, 
publicly funded insurance. Typically, the first point of 
contact with the health system is primary care which is 
delivered by family physicians, nurse practitioners and 
community paediatricians at independently operated 
community- based clinics. Physiotherapists, occupational 
therapists, respiratory therapists and speech therapists 

can be accessed at private fee- for- service clinics or by 
referral and are not always covered by health insurance.

COVID- 19 was first diagnosed in Manitoba, in March 
2020, leading to the implementation of several public 
health policies intended to prevent the spread of COVID- 
19. As of 9 November 2022, when community wide 
surveillance was discontinued, there were an estimated 
152 072 cases of COVID- 19 in Manitoba.15 This number 
is likely an underestimate of the true number of cases 
of COVID- 19 due to reliance on provincial laboratory 
records, which only captured formal testing of individuals 
meeting certain criteria. Free rapid testing kits have been 
widely distributed around Manitoba and positive results 
are not captured in provincial records.

Data collection
We created an online survey, informed by symptoms 
documented in published literature,1 12 16–19 comprised of 
23 questions to capture acute COVID- 19 symptoms, symp-
toms present ≥3 months after initial infection and health-
care utilisation. There were seven questions related to 
initial COVID- 19 infection, four questions related to LCS, 
seven questions related to health service utilisation and 
four demographic questions (online supplemental mate-
rial A). The survey was available online for all Manitobans 
from June to October 2022, and advertised using social 
media, traditional media and poster distribution. Adver-
tisement requested feedback from participants about 
their experience with COVID- 19 (online supplemental 
material B). The survey was anonymous and therefore 
participants did not receive an honorarium for partic-
ipating. Prior to accessing the survey, participants were 
provided with a description of the study (online supple-
mental material A) including the sentence ‘by continuing 
and completing the survey, you are consenting to partic-
ipate’. Therefore, participation was presumed to be an 
indication of consent. In June 2022, the survey was shared 
in Manitoba news media and talk radio. Further to this, 
the survey was shared on three social media platforms, 
Facebook, Twitter and Instagram, from June to August 
2022. Social media advertising was promoted using 
organisation sites and media releases. In September and 
October 2022, paid social media for Facebook, Instagram 
and Twitter was used to increase participation in our 
survey. Throughout the length of the study, the research 
team promoted the survey using posters, community 
groups and healthcare organisation.

Data analysis
We used descriptive statistics to characterise respon-
dents, describe symptoms of COVID- 19 and describe 
symptoms suggestive of LCS (present ≥3 months after 
initial infection). We used Χ2 and t- test to assess differ-
ences between populations who did, and did not, report 
experiencing symptoms suggestive of LCS. Further to 
this, we explored symptoms of COVID- 19 and symptoms 
suggestive of LCS in relation to healthcare use including 
primary care, emergency department, hospitalisation, 
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specialists and therapists. Missing responses were omitted 
from analyses. Urban residency was determined using the 
first three characters from the respondent’s postal code. 
Due to small numbers, education less than high school 
was grouped with high school or equivalent. We themati-
cally analysed the open- ended survey questions related to 
‘other symptoms’ and ‘not attending healthcare’.

Patient and public involvement
To develop this survey, a pilot survey was implemented in 
a small sample of Manitobans. This pilot survey enabled 
the research team to integrate feedback from Manitobans 
into the survey. Further, in this survey (online supple-
mental material A), Manitobans were invited to share 
their experience with COVID- 19. We provided open- 
ended questions to allow participants to elaborate on 
their symptoms and healthcare use; these responses were 
thematically analysed and presented in the results.

RESULTS
There were 654 individuals who responded to our survey 
and had a Manitoba postal code. The majority of respon-
dents had contracted COVID- 19 (94.2%, 616 of 654), 549 
reported having contracted COVID- 19 themself, 42 had a 
child who had COVID- 19 and 25 provided care to another 
person with COVID- 19 (online supplemental material C).

Among respondents, the majority were female (78.6%, 
474 of 603) and had a mean age of 45.9 years (SD 14.6). 
Respondents frequently had a university degree (29.7%, 
188 of 654 had an undergraduate degree; and 23.1%, 151 
of 654 had a postgraduate degree) and an income greater 
than or equal to $100 000 (34.7%, 227 of 654). Respon-
dents had COVID- 19 between Spring 2020 and Fall 2022; 
however, the majority of respondents had COVID- 19 in 
the Winter 2021/2022 (28.2%, 174 of 616) and Spring 
2022 (34.4%, 212 of 616) (online supplemental material 
D), which corresponds with the highest rates of infection 
in Manitoba.

Respondents with COVID-19 infection
The majority of respondents (88.1%, 543 of 616) had 
COVID- 19 confirmed with a PCR or rapid antigen test. 
Most respondents (76.6%, 472 of 616) had received one 
or more COVID- 19 vaccinations at the time of infec-
tion. Table 1 describes the respondents who contracted 
COVID- 19. Forty- one per cent of respondents (253 of 
616) who had COVID- 19 did not report any persistent 
symptoms. Among these 253 respondents, 49.8% (126 
of 253) had COVID- 19 less than 3 months prior to 
responding, and 50.2% (127 of 253) reported no symp-
toms lasting ≥3 months. There were 334 respondents who 
reported symptoms ≥3 months after their initial infec-
tion; on average, these respondents were older than those 
without persistent symptoms (47.4 years (SD 14.2) vs 44.5 
years (SD 14.9), p=0.017).

Respondents reported experiencing on average 10 (SD 
5.3) symptoms when they first had COVID- 19. The most 

common COVID- 19 symptoms reported by respondents 
were extreme fatigue (88.1%, 543 of 616), headaches 
(79.5%, 490 of 616), cough/noisy breathing (73.4%, 452 
of 616) and general muscle weakness (72.1%, 444 of 616) 
(table 2). Respondents who experienced symptoms ≥3 
months after infection had a greater number of symptoms 
during the initial COVID- 19 infection (12 (SD4.4) vs 8 
(SD 5.0), p<0.001). On average, respondents reported 10 
(SD 5.4) symptoms lasting ≥3 months. The most common 
symptoms suggestive of LCS included extreme fatigue 
(79.6%, 266 of 334), issues with concentration, thinking 
and memory (76.6%, 256 of 334), shortness of breath 
with activity (65.3%, 218 of 334) and headaches (64.1%, 
214 of 334) (table 2). Sixty- two per cent of respondents 
experiencing symptoms suggestive of LCS (209 of 334) 
reported symptoms that were severe enough to reduce 
work, school or other activities, and over 10% (34 of 334) 
required assistance with day- to- day activities (eg, walking, 
using the bathroom, bathing, changing, etc).

Healthcare utilisation
Primary healthcare services were accessed by 43.0% (265 
of 616) of respondents due to symptoms of COVID- 19 or 
symptoms suggestive of LCS. There were 55.8% (148 of 
265) of patients who indicated they saw their primary care 
provider for COVID- 19 symptoms. The most common 
symptoms reported among these respondents were 
extreme fatigue (95.9%), headaches (92.6%), cough/
noisy breathing (89.2%) and shortness of breath with 
activity (87.8%) (figures 1 and 2 and online supplemental 
material E).

Hospitalisation for COVID- 19 was reported by 3.6% 
(22 of 616) of respondents; almost all of these patients 
(21 of 22) reported experiencing symptoms suggestive 
of LCS. Patients hospitalised reported chest pain (72.7% 
during COVID- 19, 66.7% LCS), depression (77.3% 
during COVID- 19, 66.7% LCS) and difficulty walking 
(63.6% during COVID- 19, 47.6% LCS) (figures 1 and 2 
and online supplemental material E).

Among participants who reported symptoms sugges-
tive of LCS (n=334), there were 211 patients (66.2%) 
who sought primary care most commonly due to extreme 
fatigue (87.2%). There were 50 respondents (15.2%) who 
sought care at an emergency department and 107 respon-
dents (32.0%) who saw a specialist or therapist due to 
symptoms suggestive of LCS. Symptoms are presented in 
table 2. The majority of respondents who saw a specialist 
or therapist for symptoms suggestive of LCS (89.7%, 96 
of 107) reduced their work, school or activities due to 
persistent symptoms, and 20.6% required assistance with 
day- to- day activities.

There were 303 (49.2%) respondents who did not seek 
healthcare; of these, 95 patients reported experiencing 
symptoms ≥3 months after initial infection. The most 
common symptoms experienced during COVID- 19 infec-
tion among respondents who did not seek healthcare 
services were extreme fatigue (88.4%, 268 of 303), head-
aches (80.2%, 243 of 303), cough and noisy breathing 
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(71.3%, 216 of 303), and generalised muscle weakness 
(68.6%, 208 of 303). The majority (84.8%, 257 of 303) 
of participants who did not seek healthcare services for 
COVID- 19 or symptoms suggestive of LCS indicated that 
they ‘did not need to’ because their symptoms were mild 
or there are no treatments available. Other reasons for 
not seeking healthcare services are listed in table 3.

DISCUSSION
Since COVID- 19 was first identified, national survey esti-
mates suggest that almost one- third of Canadians have 
tested positive for COVID- 19.1 Rates of both COVID- 19 
and LCS are expected to increase.1 3 8 9 A recent national 
survey reported that 14.8% of individuals who contracted 
COVID- 19 experienced LCS.1 This is significantly lower 
than our less systematic province- specific survey, where 
54.2% of respondents experienced symptoms lasting 3 

or more months. Advertisement of our survey may have 
prompted people experiencing LCS to respond. Further, 
when compared with the Manitoba data in the Canadian 
Census, survey respondents were more likely to be female 
(78.4% vs 50.3%), live in an urban location (79.0% vs 
55.9%), have a university degree (29.7% vs 21.1%) and 
self- report a higher annual household income.20 Similar 
to other studies, we found disease severity during the 
initial COVID- 19 illness was associated with experiencing 
symptoms suggestive of LCS,1 12 13 16–18 21–23 particularly 
persistent physical and mental fatigue.18 Nasserie et al 
reported that independent of patient age, persistent 
COVID- 19 symptoms were frequently reported among 
hospitalised patients.16 In our survey, respondents who 
reported hospitalisation or who experienced a greater 
number of symptoms during their initial COVID- 19 infec-
tion were significantly more likely to have symptoms ≥3 

Table 1 Characteristics of survey respondents with COVID- 19, both with and without LCS symptoms

Variable
Respondents with 
COVID- 19*

COVID- 19 but no 
symptoms ≥3 months 
after infection†

COVID- 19 with symptoms 
for ≥3 months

P value 
(respondents 
with vs without 
symptoms for ≥3 
months)

Urban residency, n (%) 450/616 (73.1) 199/253 (78.7) 230/334 (68.9) 0.008

Sex (female), n (%) 437/553 (79.0) 199/247 (80.6) 248/317 (78.2) 0.46

Age, mean (SD) 46.1 (14.6) 44.5 (14.9) 47.4 (14.2) 0.017

Age group, n (%)

  <19 12/558 (2.2) 6/244 (2.5) 6/314 (1.9) 0.112

  20–29 63/558 (11.3) 32/244 (13.1) 31/314 (9.9)

  30–39 106/558 (19.0) 52/244 (21.3) 54/314 (17.2)

  40–49 139/558 (24.9) 64/244 (26.2) 75/314 (23.9)

  50–59 127/558 (22.8) 44/244 (18.0) 83/314 (26.4)

  60–69 83/558 (14.9) 33/244 (13.5) 50/314 (15.9)

  70+ 28/558 (5.0) 13/244 (5.3) 15/314 (4.8)

Education, n (%)

  High school or less 86/561 (15.3) 31/247 (12.5) 55/313 (17.6) 0.035

  College 110/561 (19.6) 43/247 (17.4) 67/313 (21.4)

  Apprenticeship 33/561 (5.9) 11/247 (4.5) 22/313 (7.0)

  University degree 177/561 (31.6) 82/247 (33.2) 95/313 (30.4)

  Postgraduate degree 140/561 (25.0) 75/247 (30.4) 65/313 (20.8)

  Prefer not to answer 15/561 (2.7) 5/247 (2.0) 9/313 (2.9)

Income, n (%)

  <$30 000 35/566 (6.2) 11/247 (4.5) 24/318 (7.6) 0.276

  $30 000–54 999 62/566 (11.0) 24/247 (9.7) 38/318 (12.0)

  $55 000–99 999 153/566 (27.0) 68/247 (27.5) 85/318 (26.7)

  ≥$100 000 216/566 (38.2) 102/247 (41.3) 114/318 (35.9)

  Prefer not to answer 100/566 (17.7) 42/247 (17.0) 57/318 (17.9)

Bold text indicates signficance at alpha 0.05.
*Survey questions were not mandatory, and some participants did not provide a response to all questions.
†Includes patients who had COVID- 19 less than 3 months ago and patients reporting no persistent symptoms.
LCS, long COVID syndrome.
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months after initial infection. However, both popula-
tions with mild COVID- 19 infection as well as those who 
did not use healthcare services still experienced symp-
toms suggestive of LCS. Research on COVID- 19 typically 
recruits clinical cohorts. Our findings demonstrate that 
reliance on healthcare data to identify individuals experi-
encing LCS likely undercapture individuals experiencing 
symptoms suggestive of LCS.

Variation in symptoms of COVID- 19 and LCS appears 
to have implications for the health system.16 Respondents 
who sought primary care experienced more respiratory 
symptoms, whereas respondents who visited the emer-
gency department had more neurological symptoms, 
those who saw a specialist had more anxiety and rehabili-
tation services were more frequently accessed by patients 
reporting musculoskeletal concerns.1 16 17 Primary care 
providers are challenged to provide care to patients with 
a wide range of symptoms and with no diagnostic tests 
to confirm LCS.24 Consistent with literature, the most 
common COVID- 19 symptoms reported in our study 
were extreme fatigue, cognitive dysfunction and short-
ness of breath.1 12 16–18 The majority of COVID- 19 signs 
and symptoms, including those reported in our study, 
have poor diagnostic accuracy.21 25 Evidence suggests that 
only anosmia or ageusia may indicate specific COVID- 19 
infection21 25; however, anosmia or ageusia was infre-
quently reported by our respondents. Further, symptoms 
appear to fluctuate throughout the course of infection16 
requiring healthcare services to be oriented according to 
stage of COVID- 19 infection. In addition to symptom vari-
ation, little is known about effective treatments for LCS, 
which may contribute to infrequent referrals to specialists 
and therapists, and rehabilitation services are not always 
covered by health insurance plans. Additionally, there 
is mixed evidence on suggested treatments such as the 
role of vaccination in preventing or decreasing LCS.26 
LCS clinics that comprised of interdisciplinary health-
care teams, currently available in some Canadian prov-
inces, but not in Manitoba, provide comprehensive care 
to patients experiencing LCS who are unlikely to respond 
to a single intervention.9

LCS can significantly impact an individual’s physical 
function and health- related quality of life.12 16–18 Many 
individuals experience 10 or more symptoms suggestive 
of LCS including debilitating physical and mental fatigue 
and shortness of breath.12 16 23 Although respondents 

Table 2 COVID- 19 symptoms experienced by respondents

Symptoms

COVID- 19 
symptoms
N=616

Symptoms ≥3 
months after 
infection
n=334

Extreme fatigue, n (%) 543 (88.1) 266 (79.6)

Headaches, n (%) 490 (79.5) 214 (64.1)

Cough/noisy breathing, 
n (%)

452 (73.4) 174 (52.1)

General muscle 
weakness, n (%)

444 (72.1) 191 (57.2)

Muscle or joint pain, n 
(%)

435 (70.6) 196 (58.7)

Shortness of breath with 
activity, n (%)

402 (65.3) 218 (65.3)

Issues with 
concentration, thinking 
and memory, n (%)

395 (64.1) 256 (76.6)

Issues with pain or 
discomfort, n (%)

384 (62.3) 174 (52.1)

Difficulty sleeping, n (%) 320 (51.9) 203 (60.8)

Anxiety, n (%) 317 (51.5) 205 (61.4)

Shortness of breath at 
rest, n (%)

301 (48.9) 156 (46.7)

Dizziness, faint, loss of 
consciousness, n (%)

256 (41.6) 164 (49.1)

Chest pain at activity, 
n (%)

247 (40.1) 137 (41.0)

Depression, n (%) 247 (40.1) 176 (52.7)

Chest pain at rest, n (%) 224 (36.4) 107 (32.0)

Difficulty eating, drinking 
and swallowing, n (%)

215 (34.9) 73 (21.8)

Difficulty walking, n (%) 180 (29.2) 103 (30.8)

Difficulty controlling 
movement of the body, 
n (%)

130 (21.1) 75 (22.5)

Other, n (%) 190 (30.8) 71 (21.3)

  Change in taste and 
smell

49 (8.0) 24 (7.2)

  Sore throat 48 (7.8) 8 (2.4)

  Congestion 31 (5.0) <5 (<1.5)

  Gastrointestinal 
symptoms

30 (4.9) 10 (3.0)

  Runny nose 27 (4.4) <5 (<1.5)

  Fever 27 (4.4) 0

  Rapid or irregular 
heart rate

17 (2.8) 16 (4.8)

  Chills/night sweats 13 (2.1) <5 (<1.5)

  Tinnitus and earache 11 (1.8) 82 (2.4)

  Inflammation and 
numbness

10 (1.6) 17 (5.1)

  Malaise 9 (1.5) 0

  Sore eyes and 
changes in vision

8 (1.3) 6 (1.8)

Continued

Symptoms

COVID- 19 
symptoms
N=616

Symptoms ≥3 
months after 
infection
n=334

  Rash 7 (1.1) 8 (2.4)

Questions were not mandatory; not all respondents responded 
to each question.
Bold indicates most commonly reported symptoms.

Table 2 Continued
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who sought healthcare reported a greater impact on 
their quality of life, even respondents who did not seek 
healthcare reported impacts on their day- to- day activities 
due to the symptoms suggestive of LCS. Multisystem LCS 
symptoms are often experienced for months resulting 
in significant impact on an individual’s lifestyle.12 Davis 
et al reported that 85.9% of participants with LCS expe-
rienced relapsing- remitting symptoms most commonly 
post- exertional malaise or cognitive dysfunction,12 which 
may contribute to activity limitations in this group. We 
found that respondents who did not seek healthcare felt 
that healthcare providers could not address their symp-
toms, or they reported uncertainty of the signs and symp-
toms of COVID- 19 and LCS. Uncertainty in the signs and 
symptoms of COVID- 19 and LCS and lack of appropriate 
referral pathways can hinder health service access, early 
diagnosis and potential treatment. Additionally, public 
health measures including a robust social safety net can 

provide adequate time for recovery and flexibility in activ-
ities as symptoms resolve.12

While the results of this study are not generalisable, 
they provide insight into experiences of individuals with 
symptoms suggestive of LCS and demonstrate that there 
is a significant population experiencing COVID- 19 symp-
toms 3 months or more post- infection who do not seek 
healthcare. It is important to consider that those who 
chose to respond may have been different compared with 
those who did not respond, which may have contributed 
to a response bias. For example, asymptomatic patients, 
patients with mild symptoms or patients who did not 
experience LCS may have been less likely to participate. 
Similar to this study, other research suggests that women 
respond to surveys in greater proportion than men.27 
Further, the retrospective nature of this study may have 
led to recall bias when reporting symptoms experienced 
and healthcare services sought. Recall bias may have led 

Figure 1 Respondents’ self- reported healthcare use for initial COVID- 19 infection, by symptoms. Order of symptoms was 
determined by the percentage of symptoms experienced by respondents as outlined in table 2.
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Figure 2 Respondents’ self- reported healthcare use for symptoms of long COVID syndrome, by symptoms. Order of 
symptoms was determined by the percentage of symptoms experienced by respondents as outlined in table 2.

Table 3 Reasons for not seeking healthcare for COVID- 19 or symptoms suggestive of LCS (N=303)

Reason N (%)

Did not need to (eg, mild symptoms, no treatment available, did not impact work) 257 (84.8)

Personal difficulties (eg, too sick or weak, out of province, did not want to take more time off work) 14 (4.6)

Healthcare access barriers (eg, no family doctor, difficulty making an appointment) 15 (5.0)

Personal concerns (eg, would not be taken seriously, do not like the health system, system is overburdened and busy) 8 (2.6)

Did not want to spread COVID- 19 6 (2.0)

Uncertain if symptoms were COVID- 19 or another condition 5 (1.7)

Accessed other services (eg, called provincial telephone health support line, online support groups) <5

Some respondents indicated more than one reason they did not seek healthcare.
LCS, long COVID syndrome.
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to both over- reporting and under- reporting of symptoms. 
Although this survey did provide the option to report 
additional symptoms experienced, we focused on key 
symptoms as reported in other literature. The survey was 
completed online requiring respondents to have access to 
a stable internet connection to complete the survey and 
therefore may have excluded populations who lacked 
access to the internet or have low digital literacy. Future 
research should explore the relationship between educa-
tion and income in relation to experiencing symptoms 
suggestive of LCS with a larger sample size.

CONCLUSION
This study provides supplemental information available 
from health system use about experiences with COVID- 19 
and in particular LCS. The most frequent symptoms 
reported are consistent with the literature and reflect 
the multisystem nature of this condition. Health records 
capture a proportion of COVID- 19 and LCS cases but 
could leave out a significant segment of the population 
who did not use health services, thus underestimating 
the burden of the problem. As symptoms suggestive of 
LCS continue and our understanding of LCS grows, we 
may see an increase in the supply of healthcare services 
offered to this group of patients. Understanding LCS and 
its symptoms can help providers promptly recognise and 
manage this condition. More specifically, understanding 
the relationship between symptoms and use of healthcare 
services can help identify the needs of patients with this 
condition. Furthermore, an understanding of the experi-
ences of patients with LCS may inform knowledge trans-
lation activities, health system planning and resource 
allocation to address the needs of this growing group of 
patients.
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