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FOREWORD 

The Institut national de santé publique du Québec (INSPQ) is Québec’s public health expertise 
and reference centre. Its mission is to support the Ministère de la Santé et des Services sociaux, 
Québec’s Minister of Health and Social Services, in carrying out their public health 
responsibilities. The Institute's mission also includes, to the extent determined by its mandate 
from the Minister, supporting Santé Québec, the Nunavik Regional Board of Health and Social 
Services, the Cree Board of Health and Social Services of James Bay, and other institutions in the 
exercise of their public health mission. 

The Vigie and Surveillance series brings together, under one banner, a variety of scientific works 
aimed at characterizing the health of the population and its determinants, as well as analyzing 
threats and risks to health and well-being. 

This epidemiological investigation report focuses on the frequency and risk factors of post 
COVID-19 condition, as well as the medical care received by patients with post COVID-19 
condition. 

This investigation, carried out in three phases (2023, 2024, 2025), was conducted by the INSPQ 
under a legal mandate for an epidemiological investigation issued by Dr. Luc Boileau, Quebec's 
public health director. This report was produced with funding from Quebec's Ministère de la 
Santé et des Services sociaux. 

This document presents some of the results from the first phase and is intended for public 
health professionals, clinicians and health service providers, patient partner groups, and 
members of the general public interested in the consequences of COVID-19. 
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HIGHLIGHTS 

This report presents the results of the epidemiological investigation conducted during the 
summer of 2023 among healthcare workers (HCWs) in Quebec, aimed at estimating the 
frequency of post COVID-19 condition (PCC), as well as its risk factors and the healthcare 
wanted and received. PCC is defined as the persistence of symptoms for at least 12 weeks 
following an acute COVID-19 episode. 

Over three-quarters of HCWs reported having experienced at least one episode of COVID-19 
between the start of the pandemic and summer 2023. 

• Among HCWs who reported having had COVID-19, around 15% experienced symptoms that
persisted for 12 weeks or longer after the initial infection. At the time of the investigation, we
estimate that 6% of all HCWs in Quebec were still experiencing PCC symptoms;

• The cumulative risk increases with the number of infections, rising from 13% after one
infection to 24% after two infections, and reaching 37% after three infections;

• One-quarter of PCC cases with symptoms at the time of the investigation had only mild
symptoms, 42% had at least one moderate symptom without severe symptoms, and one-
third had at least one severe symptom;

• The most common symptoms among PCC cases experiencing symptoms at the time of the
investigation were fatigue (72%), shortness of breath (53%), concentration or memory
problems (50% and 48%), and brain fog (44%);

• PCC risk was higher among certain groups of HCWs: women; people aged 40 to 59 compared
to older or younger individuals; HCWs with chronic respiratory disease, depressive disorders,
or obesity; economically disadvantaged individuals; those belonging to certain racial/ethnic
minorities; individuals who had had severe COVID-19 (hospitalized cases or outpatient cases
with at least three severe symptoms); and those who had been infected early in the pandemic
during the circulation of the ancestral SARS-CoV-2 strain;

• Medical care was wanted by 67% of PCC cases but received by 48% of them, while
rehabilitation and psychological follow-up services were wanted by one-third of cases, but
received by only 12%;

• The demand for medical care, rehabilitation and occupational therapy services, and
psychological follow-up was two to three times higher among individuals with severe PCC
symptoms compared to those with mild symptoms.
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SUMMARY 

Context and objectives 

Post COVID-19 condition (PCC) is a complex and prolonged condition that occurs in some 
individuals following an acute SARS-CoV-2 infection. It is characterized by persistent symptoms 
such as fatigue, breathing difficulties, muscle and joint pain, neurological disorders, and 
impaired cognitive function. 

A study conducted at the start of the pandemic (2020–21) showed a high risk of PCC among 
healthcare workers (HCWs) in Quebec who had had COVID-19. It is critically important to 
estimate the frequency of PCC and its consequences among HCWs, given the magnitude of the 
population infected and reinfected with SARS-CoV-2 since the start of the pandemic. 

Quebec's National Director of Public Health at the Ministère de la Santé et des Services sociaux 
(MSSS) gave the Institute national de santé publique du Québec (INSPQ) a legal mandate to 
conduct an epidemiological investigation of HCWs in Quebec to assess the risk of PCC and its 
impacts. 

The objectives of the investigation were the following: 

1. Estimate the frequency and severity of PCC and its progression from the start of the
pandemic to June 2023;

2. Identify the risk and recovery factors of PCC;

3. Evaluate the care received by HCWs affected by PCC;

4. Assess the impact of PCC on HCWs' ability to perform their professional activities;

5. Assess the prognostic factors for PCC using a two-year prospective follow-up (2024 and
2025).

This report presents the results related to the first three objectives (Phase 1 of the project). 

Methodology 

This investigation will be conducted over three years from 2023 to 2025. In Phase 1, which is the 
focus of this report, data was collected from May to August 2023. The participants from Phase 1 
will be recontacted in June 2024 (Phase 2) and June 2025 (Phase 3) for one- and two-year 
follow-ups to address Objective 5. 

The target population consisted of HCWs who were working or had worked during the 
pandemic in the health and social services network (including administrative staff, maintenance 
staff, etc.) in public or private healthcare facilities, and who were either listed on the payroll of 
MSSS healthcare facilities or registered with one of six professional orders (physicians, nurses, 
licensed practical nurses, respiratory therapists, pharmacists, and midwives), totalling 
approximately 400,000 individuals.  
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Recruitment was initially carried out through an email sent to all HCWs with an email address, 
inviting them to complete a long electronic questionnaire (email survey, 30–40 minutes). 
Subsequently, a random sample of 7,500 non-respondents to the email invitation and 3,000 
unvaccinated HCWs for whom no email address was available were contacted by telephone and 
invited to answer six short questions verbally (telephone survey). 

Several medical administrative databases were combined to obtain information on 
sociodemographic characteristics (including social and material deprivation indices), 
comorbidities, vaccination status, and nucleic acid amplification tests for COVID-19. 

Respondents who had experienced at least one episode of COVID-19 were asked to report their 
symptoms (from a list of 21 symptoms and an open “other” category) and their level of severity 
during the acute episode, the duration of the episode, and any symptoms that had persisted 
since the acute episode up to the time of responding to the questionnaire. 

PCC cases were defined as HCWs who had had at least one confirmed or probable episode of 
COVID-19 and reported symptoms lasting at least 12 weeks following a COVID-19 episode. For 
these cases, the questionnaire collected information on the care wanted and received for their 
persistent symptoms. 

Results 

Among the 397,222 HCWs who received an email invitation, 21,518 completed the electronic 
questionnaire, representing a response rate of 5%. Of these respondents, 16,319 (76%) had had 
at least one episode of COVID-19. Among the 15,926 HCWs who were followed up with at 12 
weeks or more after their COVID-19 episode, 17% (2,700) had symptoms lasting at least 12 
weeks, meeting the definition of PCC. At the time of the questionnaire, 2,360 still had PCC 
symptoms (prevalent PCC), representing 15% of HCWs who had had COVID-19 and 11% of all 
respondents. 

Of the 7,500 non-respondents targeted by the telephone survey, 5,795 (77%) were reached and 
3,978 (69%) agreed to participate: 79% had had at least one episode of COVID-19, 16% of whom 
had symptoms lasting at least 12 weeks, and 6% of all respondents had prevalent PCC at the 
time of the questionnaire. 

According to the email survey, the risks of PCC and of prevalent PCC at the time of the survey 
increased with the number of COVID-19 episodes from 13% and 11%, respectively, with a single 
episode, to 23% and 20% with two episodes, and 37% and 32% with three episodes. Among 
prevalent PCC cases, the most frequently reported symptoms were: fatigue (72%), shortness of 
breath (53%), problems with concentration (50%) and memory (48%), brain fog (44%), muscle 
pain (38%), anxiety/nervousness (38%), post-exertional malaise (38%), headache (37%), and 
insomnia (37%). Among these PCC cases, 24% had only mild symptoms, 42% had at least one 
moderate symptom without any severe symptoms, and 33% reported at least one severe 
symptom (about half of whom reported three or more severe symptoms). 
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The risk of PCC was about twice as high among individuals infected during the circulation of the 
ancestral strain of SARS-CoV-2, compared with those infected during the periods of Alpha, 
Delta, or Omicron circulation. That said, since more than 85% of COVID-19 episodes occurred 
during the circulation of the Omicron variant, this variant is associated with the majority of PCC 
cases. 

PCC risk was linked to the severity of the initial infection, at 21% among patients hospitalized 
during an acute episode of COVID-19 and 13% among outpatient cases. However, among 
COVID-19 outpatient cases, the risk of PCC was 23% for those who reported three or more 
severe symptoms during the acute phase of infection. Overall, 84% of all PCC cases occurred in 
individuals who had had an episode as an outpatient with at least one severe COVID-19 
symptom. 

In the multivariate analysis, PCC risk was higher in individuals aged 40 to 59 compared with 
younger or older individuals. This risk was also higher in women; individuals with a chronic 
respiratory disease, depressive disorder, or obesity; those belonging to certain racial or ethnic 
minorities or experiencing material deprivation; individuals infected with ancestral SARS-CoV-2; 
and those whose COVID-19 infection was severe. Among all PCC cases, 67% reported that they 
would have liked to receive medical care for their condition, and 48% received it. Rehabilitation 
or occupational therapy services were wanted by 35% of cases and received by 12%, while 
psychological follow-up was wanted by 32% and received by 12%. Finally, 32% of PCC cases 
would have liked to receive services to address memory, concentration, and attention problems, 
but only 2% received such services. 

Discussion and conclusion 

Despite certain limitations, the PCC situation among HCWs is likely representative of the 
situation of all adults in Quebec. With a prevalence of approximately 6% among HCWs in 
summer 2023, the number of adults in Quebec affected by PCC is already high. This number 
could increase with the ongoing transmission of SARS-CoV-2 and a PCC risk that rises with the 
number of infections. Affected individuals perceive that access to care does not meet their 
needs, especially for rehabilitation services and care to address cognitive problems. PCC 
management poses major challenges for the health and social services system and for Quebec 
society more broadly. 
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1 INTRODUCTION 

1.1 Context 

Post COVID-19 condition (PCC), also known as post COVID-19 syndrome or long COVID, is a 
complex and prolonged condition that occurs in some individuals following an acute infection 
with the SARS-CoV-2 virus (1). According to the World Health Organization (WHO), post COVID-
19 condition is characterized by a constellation of clinical symptoms that persist beyond three 
months following an acute infection and that fluctuate over time, including severe fatigue, 
breathing difficulties, post-exertional malaise, muscle and joint pain, neurological disorders, and 
cognitive dysfunction (such as confusion and lack of concentration or mental clarity). The 
symptoms are present three months from the onset of the acute episode, have a minimum 
duration of eight weeks, cannot be explained by an alternative medical diagnosis, and have a 
general impact on everyday functioning (2). In accordance with WHO, the term "post COVID-19 
condition" will be used in this report (2). 

Among individuals who have been infected with SARS-CoV-2, the scientific literature shows 
significant variations in PCC prevalence from one study to another, partly due to differences in 
methodologies and the lack of a clearly established definition of this syndrome (3,4). According 
to the results of three large systematic reviews and meta-analyses of studies mainly conducted 
with patients hospitalized for COVID-19, approximately half of these patients reported 
experiencing at least one persistent symptom for more than three months after recovering from 
the acute infection (5–7). In the United States, a cross-sectional survey of more than 16,000 
adults infected with COVID-19 found that 15% reported symptoms persisting beyond two 
months after the onset of acute COVID-19 symptoms (8). In Canada, the Canadian COVID-19 
Antibody and Health Survey found that 16% (follow-up questionnaire, conducted in June 2023) 
to 17% (second cycle, conducted between April and August 2022) of adults who had had 
COVID-19 self-reported symptoms lasting three months or more (9,10). 

In Quebec, the National Director of Public Health of the Ministère de la Santé et des Services 
sociaux (MSSS) mandated the Institut national de santé publique du Québec (INSPQ) to conduct 
an epidemiological investigation in 2020 to assess the consequences of COVID-19 among 
healthcare workers (HCWs). This study, conducted between the start of the pandemic and the 
arrival of the Delta variant at the end of 2021, showed that 40% of HCWs who had had COVID-
19 as outpatients and 68% of those hospitalized due to the illness reported persistent symptoms 
beyond 12 weeks after the initial appearance of their symptoms (11,12). Estimating the 
prevalence and describing the consequences of PCC among HCWs who have had COVID-19 is 
of critical importance, given the magnitude of the population infected since the start of the 
pandemic and the labour shortage in the health network, exacerbated by the health crisis and 
potentially resulting in a reduction of services available to the population (13). PCC could have 
considerable implications for society if severe PCC symptoms persist and lead to long-term 
disabilities that cause major disruptions to daily activities in both personal and professional 
spheres. The impact of PCC on work has been shown in a Canadian scoping review, which 
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reported that nearly 20% of people with PCC were absent from work for more than six 
months (14). 

On December 20, 2022, Quebec's National Director of Public Health gave the INSPQ the 
mandate to conduct an epidemiological investigation to determine the risk of PCC among 
HCWs in Quebec who had been infected since the start of the pandemic, and to assess the 
condition’s progression, functional consequences, and the healthcare wanted and received. 

This report presents the results on the frequency of PCC, as well as associated risk factors and 
healthcare. The results regarding the functional impact of PCC, particularly on work ability, will 
be presented in a second report.
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2 OBJECTIVES 

2.1 General objective 

The overall objective of this investigation was to estimate, in summer 2023 (Phase 1), the risk of 
PCC among HCWs in Quebec who had been infected since the start of the pandemic, its 
functional impact on work ability, and the healthcare wanted and received by affected 
individuals, as well as to assess its progression through one-year (2024, Phase 2) and two-year 
(2025, Phase 3) follow-ups. 

2.2 Specific objectives 

1. Estimate the frequency and severity of PCC and its progression over time, by variant, among
health and social services network staff infected with SARS-CoV-2 between the start of the
pandemic and June 2023;

2. Identify the risk and recovery factors of PCC;

3. Describe the care wanted and received by HCWs affected by PCC;

4. Assess the impact of PCC in terms of functional impairment in the professional activities of
HCWs;

5. Assess the prognostic factors for PCC using a one-year (2024) and two-year (2025)
prospective follow-up.

Although Phase 1 of the study collected information to address the first four objectives, this 
report presents only the results for objectives 1, 2, and 3. The results for Objective 4 (functional 
impairments at work) will be addressed in a separate publication.
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3 METHODOLOGY 

3.1 Design 

This study is an epidemiological investigation comprising three distinct phases. 

In the first phase, data were collected from May to August 2023. These data were analyzed using 
a retrospective cohort approach to assess the frequency and progression of PCC among infected 
HCWs, by SARS-CoV-2 variant, since the start of the pandemic. PCC symptoms and severity were 
assessed among HCWs reporting persistent symptoms at the time of completing the survey 
(cross-sectional design). 

For Phase 2, participants from Phase 1 will be recontacted in June 2024 for a one-year follow-up, 
and for Phase 3, they will be recontacted in June 2025 for a two-year follow-up. This prospective 
cohort will make it possible to assess the progression and prognostic factors of patients with 
PCC identified in the first phase (Objective 5), as well as the risk and progression of PCC 
associated with variants circulating between June 2023 and June 2025. 

3.2 Study population 

3.2.1 Population 

The study population consisted of HCWs, defined as anyone working or having worked during 
the pandemic in the health and social services network (including administrative staff, 
maintenance staff, etc.) or in public or private healthcare facilities (including home care, seniors' 
residences, intermediate care facilities, etc.), totalling approximately 400,000 people. 

To be eligible to participate, HCWs needed to: 

• Be at least 18 years old at the time of the survey;

• Be able to communicate in French or English;

• Reside in Quebec;

• Be listed or have been listed, from early 2020, on the payroll of MSSS healthcare facilities, or
be registered with one of six professional orders for physicians, nurses, licensed practical
nurses, respiratory therapists, pharmacists, or midwives. Other professional bodies were
included only if their staff worked in public facilities.
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All HCWs in Quebec who met these inclusion criteria and had a valid email address in the Clic 
Santé database were invited by email (recruitment by electronic invitation) to respond to an 
electronic questionnaire, which required approximately 30 minutes to complete. 

3.2.2 Validation of representativeness 

Due to the possibility that respondents may have been more affected by COVID-19 and its 
consequences than non-respondents, the representativeness of the online survey respondents 
relative to the targeted cohort of Quebec HCWs was assessed using a telephone questionnaire 
conducted with a subsample of 7,500 individuals randomly selected from among the non-
respondents to the electronic invitation. 

Since unvaccinated HCWs generally did not have an email address on Clic Santé—because they 
had not scheduled a vaccination appointment—they did not receive an electronic invitation. To 
validate the representativeness of unvaccinated respondents, a second random sample of 3,000 
individuals was selected from over 13,000 unvaccinated HCWs and contacted to participate in 
the telephone questionnaire. 

In the telephone survey, the participants were asked to respond to a short six-question 
questionnaire on SARS-CoV-2 infection since the beginning of the pandemic and on the 
persistence of symptoms. All individuals who agreed to participate in the telephone survey were 
also invited to complete the longer online electronic questionnaire (recruitment by telephone). 

3.3 Data collection and study procedure 

3.3.1 Data sources 

Several medical administrative databases were combined to obtain information on 
sociodemographic characteristics, comorbidities, vaccination status, and nucleic acid 
amplification tests (i.e. NAAT/PCR tests) for COVID-19: 

• The provincial vaccination registry (Système d’information pour la protection en maladies
infectieuses or SI-PMI);

• The Quebec Integrated Chronic Disease Surveillance System (QICDSS);

• The provincial laboratory registry of NAATs used to detect SARS-CoV-2 in Quebec since the
start of the pandemic.

Specific sociodemographic data, along with information on COVID-19 episodes, persistent 
symptoms, and access to healthcare, were collected through a self-administered electronic 
questionnaire on the REDCap platform. 

For the validation survey, the short questionnaire was conducted over the phone by an 
interviewer. 
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3.3.2 Information collected 

The following information relating to the first three objectives was collected from administrative 
data and/or the electronic questionnaire: 

Sociodemographic data: 

Age, sex, health region (HR) of residence, place of birth, race/ethnicity, employment details, 
material deprivation index, and social deprivation index were collected. Material and social 
deprivation indices are ecological indicators based on the socioeconomic characteristics of small 
geographic areas, used to determine an individual's deprivation level (across five quintiles) 
according to their postal code (15). The estimated average annual income for each employment 
category was calculated based on the minimum and maximum possible hourly rates listed for 
each category on the 2021–23 salary scale from the database of the Comité patronal de 
négociation du secteur de la santé et des services sociaux, which is Quebec's management 
bargaining committee for the health and social services sector (16). 

1. Clinical data:

The electronic questionnaire collected information on the number of COVID-19 episodes and 
details about each episode (up to the fourth episode), including date of onset, date of recovery, 
symptom duration, and severity of the acute episode, including hospitalization. 

The SARS-CoV-2 variant was determined based on the period during which each of the different 
variants was dominant in Quebec: ancestral virus before the appearance of variants of concern 
(March 2020 to January 2021), Alpha/Gamma (February to November 2021), Delta (November 
and December 2021), Omicron BA.1 (December 2021 to March 2022), Omicron BA.2 (April to 
June 2022), Omicron BA.5 (July to November 2022), Omicron BQ.1 (November 2022 to February 
2023), and Omicron XBB (February to August 2023) (17). 

Respondents who had experienced at least one COVID-19 episode were asked to report their 
symptoms (from a list of 21 symptoms identified in the literature (18), plus an open “other” 
category), as well as those that had persisted since the acute episode up to the time of 
responding to the electronic questionnaire. The severity levels of each symptom were rated on a 
three-point Likert scale (mild, moderate, or severe). 

Several PCC symptoms are nonspecific and can be present due to other health conditions. To 
estimate the prevalence of symptoms unrelated to PCC, respondents who had no known 
episode of COVID-19 and those who had had COVID-19 episodes without persistent symptoms 
were asked to report whether they had been experiencing any of the 21 COVID-19–related 
symptoms for at least two weeks at the time they completed their questionnaire. 

Information on comorbidities was obtained from QICDSS, based on medical administrative data 
up to March 31, 2021, and therefore preceding the COVID-19 episodes in most cases. 
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2. Healthcare:

For the HCWs who experienced persistent symptoms for more than three months after their 
acute episode of COVID-19, the electronic questionnaire collected information on the types of 
care they would have wanted to receive (from a list of 14 services), the care they actually 
received, and whether it had improved their condition. 

For all participants, the electronic questionnaire also collected information on their perceived 
overall health status, absenteeism, perceived work ability, difficulty with exertion and daily 
activities, psychological distress, and psychosocial risks in the workplace. These data will be 
presented in a second report. 

3.3.3 Study procedure 

An initial pilot phase was conducted between December 2022 and January 2023 with 504 
participants, followed by a second phase between February and March 2023 with 1,500 
participants. These pilot phases made it possible to test comprehension of the questionnaire, 
make adjustments as needed, and determine the most effective recruitment strategy. 

For the survey using electronic recruitment, the main data collection took place primarily 
between May 16 and June 15, 2023 (98% of responses). An invitation email containing a link to 
the online questionnaire was sent to 397,222 HCWs to solicit their participation in the study. 
Two email reminders, sent three days apart, were sent to those who had not yet responded to 
encourage them to complete the questionnaire. 

The telephone survey calls were conducted by trained interviewers, starting with unvaccinated 
HCWs who had not received an email invitation (between May 8 and July 4, 2023), followed by 
HCWs who had not responded to the online survey (starting June 5). 

3.4 Statistical analysis 

3.4.1 Representativeness of participants 

Representativeness was assessed by comparing sociodemographic characteristics, employment 
characteristics, and the temporal distribution of positive tests (NAATs) for SARS-CoV-2, between 
the target population of HCWs and those who responded to the online questionnaire after 
receiving the email invitation (recruitment by electronic invitation), respondents to the 
telephone questionnaire (recruitment by telephone), and those who completed the electronic 
questionnaire after having first completing the telephone questionnaire. 
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3.4.2 Frequency and severity of PCC 

Based on the data collected, HCWs were classified as follows: 

• Non-COVID controls, defined as HCWs reporting no positive result (either by NAAT or by
rapid antigen detection test [RADT]) for SARS-CoV-2 infection and not suspecting that they
had contracted COVID-19;

• COVID controls, defined as HCWs who had had at least one episode of COVID-19 (confirmed
by a positive NAAT or RADT, or a self-reported episode following contact with a test-
confirmed case) but who did not report any persistent symptoms lasting at least 12 weeks (≥
84 days) after each episode;

• PCC cases were defined as HCWs who had had at least one episode of COVID-19 (as
previously defined) and reported symptoms lasting at least 12 weeks following one of the
COVID-19 episodes. The minimum duration of eight weeks, as per the WHO definition, was
not collected in the questionnaire (2).

PCC cases were classified according to the presence of symptoms at the time of completing the 
questionnaire: 

1. Resolved PCC: the respondent had had post COVID-19 symptoms that persisted for at least
12 weeks, but no longer had symptoms at the time of completing the questionnaire;

2. Prevalent PCC at the time of the survey: the respondent had post COVID-19 symptoms that
had persisted for at least 12 weeks and were still present at the time of completing the
questionnaire;

3. Undetermined PCC: the responses were insufficient to determine with certainty whether
symptoms were still present at the time of completing the questionnaire.

PCC severity was defined according to the severity of the reported symptoms: 

1. Mild: presence of mild symptoms only;

2. Moderate: presence of at least one moderate symptom and no severe symptoms;

3. Severe: presence of at least one severe symptom.
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PCC frequency was assessed using two measures: 

1. The risk among individuals infected with SARS-CoV-2, that is, the total number of PCC
cases (resolved, prevalent, or undetermined) divided by the number of respondents with at
least one episode of COVID-19 that began 84 days (12 weeks) or more prior the survey
participation date;

and,

2. The prevalence at the time of the questionnaire (May–June 2023), that is, the number of
prevalent PCC cases divided by the total number of survey respondents (prevalence in the
target population) or divided by the number of respondents who had had COVID-19
(prevalence among individuals infected with SARS-CoV-2).

The risk and prevalence were calculated separately for respondents to the electronic and 
telephone questionnaires and stratified by recruitment method (invitation by email and 
invitation by telephone call). 

For the risk and prevalence estimates, weighting by the calibration method was used to account 
for differences in the distribution of sociodemographic and employment characteristics of 
respondents to the electronic survey compared with that of the target population of HCWs. 
These 95% confidence intervals (CIs) were estimated using a bootstrap method. 

Finally, the frequency and severity of each PCC symptom among the prevalent cases at the time 
of the survey were compared with the symptoms reported by each of the two control groups. 

3.4.3 PCC risk factors 

Univariate and multivariate analyses were performed on sociodemographic factors and the 
frequency of PCC. Relative risks were estimated using odds ratios. The risks of PCC, stratified 
according to the severity of the acute episode, vaccination status, and SARS-CoV-2 variant, were 
calculated by including only respondents with a single episode of COVID-19 or PCC cases who 
attributed their post COVID-19 symptoms to their first (or only) episode of COVID-19. 

The multivariate analyses were conducted using logistic regression models to measure the 
association between the risk of PCC and sociodemographic characteristics, vaccination, SARS-
CoV-2 variant, severity of the acute episode, and treatment of the COVID-19 episode (outpatient 
or hospitalization). The variables included in the model were defined a priori. Compliance with 
the assumptions of linearity, independence, multicollinearity, and overdispersion were verified 
for each regression model. These associations were expressed by odds ratios (ORs) and their 
95% CIs. 
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3.4.4 Healthcare 

Among PCC cases, the percentage who expressed a need for each of the healthcare services on 
the list and the percentage of those who received these services were calculated overall and 
stratified according to sociodemographic characteristics, deprivation indices, and employment 
type. 

3.5 Ethics 

This study was conducted by the INSPQ in collaboration with the CHU de Québec–Université 
Laval Research Center as part of an epidemiological investigation mandate from Quebec's 
National Director of Public Health under Quebec's Public Health Act. The project was also 
submitted to the research ethics committee of the CHU de Québec–Université Laval. 

An electronic consent form was signed by all participants who completed the self-administered 
electronic questionnaire, and verbal consent was obtained from those who responded to the 
telephone questionnaire. To encourage participation, the email invitation mentioned a draw for 
40 prizes of $250 among HCWs who completed the electronic questionnaire. 
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4 RESULTS 

4.1 Population 

4.1.1 Electronic survey 

Among the 397,222 HCWs who were sent an electronic invitation, 30,237 (7.6%) accessed the 
online questionnaire using the link included in the email (Figure 1). Of these, 572 (1.9%) did not 
meet the eligibility criteria, 4,432 (14.7%) refused to participate, 3,375 (7.6%) submitted 
incomplete questionnaires or provided invalid or inconsistent responses, 248 (1.0%) reported 
not having contracted COVID-19 while the provincial laboratory registry indicated a positive 
NAAT result for SARS-CoV-2, and 92 (0.4%) had invalid episode dates. In total, 21,518 eligible 
HCWs (5.7%) completed the questionnaire. 

Participation diagram 

* HCWs reporting not having contracted COVID-19, but whose records in the provincial laboratory registry indicated
a positive NAAT result for SARS-CoV-2.

Abbreviations: PCC: post COVID-19 condition; NAAT: nucleic acid amplification test; HCW: healthcare worker  

4.1.2 Telephone survey 

Among the subsample of 7,500 individuals randomly selected from the non-respondents who 
were called, 1,705 (22.7%) could not be reached, 1,552 (20.7%) refused to participate, 142 (1.9%) 
were not eligible, and 3,978 (53.0%) responded to the short telephone questionnaire (Figure 1). 
Among the 3,978 telephone questionnaire participants, 977 (13.0%) agreed to also participate in 
the electronic questionnaire, and 829 (84.9%) of them did so. 
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Among the subsample of 3,000 individuals randomly selected among unvaccinated HCWs who 
were called, 1,083 (36.1%) responded to the short telephone questionnaire, while 1,280 (42.7%) 
could not be reached, 508 (16.9%) refused to participate, and 4.0% (n = 120) did not meet the 
inclusion criteria (Figure 1). Among the 1,083 HCWs who responded to the short survey, 188 
(6.3%) also agreed to complete the electronic questionnaire, and 149 (79.3%) of them did so. 

4.2 Representativeness of participants 

Compared with the 397,222 HCWs in the target population, the 22,496 respondents to the 
electronic questionnaire (21,518 following the email invitation and 978 following the telephone 
call) showed a similar distribution of sociodemographic characteristics, such as sex, region of 
residence, and comorbidities (Appendix 2 – Table 7). In terms of employment categories, 
paratechnical staff (for example, patient attendants) were underrepresented among study 
participants (16.6% vs 27.9%), while technical and professional staff (for example, medical 
laboratory or pharmacy technicians) were slightly overrepresented (26.2% vs 19.1%). In addition, 
participants were generally older (65.8% were 40 years of age or older, vs 55.0%) and had 
received three or more doses of vaccine more frequently than the target population (84.4% vs 
70.7%). 

Monthly number of COVID-19 cases diagnosed by NAAT (first positive test) 
among the target population of health workers in Quebec and among survey 
participants, and number of self-reported cases (first episode) among 
participants  

Abbreviations: NAAT: nucleic acid amplification test; HCW: healthcare worker 

Among the HCWs who participated in the electronic questionnaire, the first episode of COVID-
19, either diagnosed by NAAT or self-reported, followed a monthly progression similar to that of 
the target population of all HCWs in the province over the course of the pandemic (Figure 2). 
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Among the subsample of non-respondents to the email invitation, the 3,978 participants in the 
short telephone questionnaire were comparable to the target population across all studied 
sociodemographic characteristics, including age, sex, region of residence, presence of 
comorbidities, employment type, and vaccination status (Appendix 2– Table 7). 

4.3 Sociodemographic and employment characteristics 

Among all respondents to the electronic questionnaire, more than 80% of participants were 
women, and the average age was 45.9 years (Table 1). The HCWs recruited by telephone were 
younger than those recruited by email (42% vs 34% were under 40 years of age). Approximately 
83% reported being born in Canada, and French was the native language of 92% and 99% of 
participants recruited by email and by telephone, respectively. Participants largely identified 
their race/ethnicity as white (84%–85%), followed by Black (5%–7%). With respect to 
employment type, nursing staff (including licensed practical nurses) made up about 25% of the 
sample regardless of recruitment method, patient attendants represented 7% of those recruited 
by email but 14% of those recruited by telephone, and the corresponding proportions for 
physicians were 5% and 4%, respectively. The most common health region (HR) of residence was 
Montréal (23%), followed by Montérégie (18%) and Capitale-Nationale (12%) among 
participants recruited by email, with a higher representation of other HRs among participants 
recruited by telephone. Finally, around 42% of participants had at least one comorbidity. 

Among the 4,995 participants in the short telephone questionnaire, a similar proportion to that 
of the electronic questionnaire participants were women (79%), with an average age of 42.4 
years and higher participation among younger HCWs (47% were under 40 years of age). The 
proportion with comorbidities was similar (41%) to that of participants in the electronic 
questionnaire. Information on country of origin, race/ethnicity, HR, and employment details was 
not available for these participants. 
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Table 1 Sociodemographic and employment characteristics of participants and PCC cases, 
by questionnaire type and recruitment method 

Electronic questionnaire participants Telephone questionnaire 
participantsa

Recruitment by email Recruitment by 
telephone Recruitment by telephone 

Total PCC cases Total PCC cases Total PCC cases 
N % N % N % N % N % N % 

N 21,125 2,700 970 96 4,995 596 
Age (years) 
Average (SD) 45.9 (12.3) 46.0 (11.0) 44.4 (13.3) 46.6 (12.1) 42.4 (13.2) 43.6 (12.4) 
18–39 7,155 33.9 800 26.9 405 41.8 27 28.1 2,344 46.9 243 40.8 
40–49 6,034 28.6 919 34.0 230 23.7 32 33.3 1,144 22.9 162 27.2 
50–59 4,809 22.8 688 25.5 178 18.4 21 21.9 927 18.6 128 21.5 
≥ 60 3.127 14.8 293 10.9 157 16.2 16 16.7 580 11.6 63 10.6 
Sex (Female) 17,034 80.6 2,294 85.0 801 82.6 80 83.3 3,942 78.9 495 83.1 
Born in Canada 17,631 83.5 2,218 82.1 810 83.5 81 84.4 NA NA NA NA 
Race/ethnicity 
White 17,802 84.3 2,214 82.0 825 85.1 82 85.4 NA NA NA NA 
Black 1,128 5.3 151 5.6 68 7.0 6 6.3 NA NA NA NA 
Asian 580 2.7 63 2.3 13 1.3 0 0.0 NA NA NA NA 
Arab 419 2.0 59 2.2 20 2.1 2 2.1 NA NA NA NA 
Hispanic 401 1.9 77 2.9 15 1.5 1 1.0 NA NA NA NA 
Other/DK/NR 795 3.8 136 5.0 29 3.0 5 5.2 NA NA NA NA 
HR 
Montréal 4,884 23.1 602 22.3 161 16.6 15 15.6 NA NA NA NA 
Montérégie 3,781 17.9 529 19.6 165 17.0 20 20.8 NA NA NA NA 
Capitale-Nationale 2,601 12.3 289 10.7 101 10.4 11 11.5 NA NA NA NA 
Laurentides 1,518 7.2 195 7.2 74 7.6 3 3.1 NA NA NA NA 
Estrie 1,478 7.0 194 7.2 76 7.8 5 5.2 NA NA NA NA 
Other 6.863 32.5 891 33.0 393 40.5 42 43.8 NA NA NA NA 
Employment type 
Nursing staff 4,278 20.3 600 22.2 188 19.4 17 17.7 1332 26.7 177 29.7 
Licensed practical 
nursing staff 943 4.5 183 6.8 66 6.8 10 10.4 NA NA NA NA 

PA/Nurse aide 1,554 7.4 312 11.6 139 14.3 21 21.9 1,436 28.7 193 32.4 
Physician 1,143 5.4 96 3.6 41 4.2 2 2.1 184 3.7 9 1.5 
Social services  1,919 9.1 252 9.3 87 9.0 6 6.3 NA NA NA NA 
Admin/Management 4,343 20.6 474 17.6 182 18.8 19 19.8 999 20.0 116 19.5 
Other 6,380 30.2 718 26.6 267 27.5 21 21.9 972 19.5 95 15.9 
Comorbiditiesb 
None 12,151 54.5 1,358 50.3 555 57.2 40 41.7 2,923 58.5 311 52.2 
At least one 8,974 42.5 1,342 49.7 415 42.8 56 58.3 2,072 41.5 285 47.8 
At least two 3,435 16.3 572 21.2 162 16.7 21 21.9 735 14.7 111 18.6 
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Table 1 Sociodemographic and employment characteristics of participants and PCC 
cases, by questionnaire type and recruitment method (continued) 

Electronic questionnaire participants Telephone questionnaire 
participantsa

Recruitment by email Recruitment by 
telephone 

Recruitment by telephone 

Total PCC cases Total PCC cases Total PCC cases 
N % N % N % N % N % N % 

N 21,125 2,700 970 96 4,995 596 
No. of COVID-19 

episodes 
0 5,199 24.6 NA NA 235 24.2 NA NA 1,116 22.3 NA NA 
1 11,146 52.8 1,455 53.9 493 50.8 50 52.1 3,879 77.7 NA NA 

2 or more 4,780 22.6 1,245 46.1 242 24.9 46 47.9 NA NA NA NA 
a  For the telephone questionnaire participants, information on country of origin, race/ethnicity, and HR was 

unavailable. For job type, nurse and licensed practical nurse were reported together (nursing and cardiorespiratory 
care), and PAs were included in the paratechnical, ancillary services, and trades staff group. They were only asked 
about the presence or absence of at least one episode of COVID-19.  

b The included comorbidities are: depressive disorder, alcohol abuse, drug abuse, hypertension, chronic lung 
disease, hypothyroidism, kidney disease, fluid and electrolyte disorders, peripheral vascular disorders, obesity, 
dementia, cerebrovascular disease, neurological disorders, liver disease, psychosis, pulmonary vascular disorders, 
rheumatoid arthritis, coagulopathy, weight loss, paralysis, ulcer disease, AIDS/HIV, anaemia, cardiovascular disease, 
diabetes, immune system problems, cancer. 

Abbreviations: Admin/Management: administrative staff and managers; PCC: post COVID-19 condition; SD: standard 
deviation; NA: not applicable; DK: don’t know; NR: no response; PA: patient attendant; HR: health 
region  

Note: Participants with a single episode occurring less than 84 days before the questionnaire were not included, as 
their PCC status could not be confirmed (393, 8, and 66 people, respectively, from the three populations). 

4.4 PCC risk and prevalence 

Among the 21,518 respondents to the electronic questionnaire following an email invitation, 
16,319 HCWs reported having had at least one episode of COVID-19, and 5,199 (24.2%) 
reported never having had it. 

Among those who had had COVID-19, 2,360 experienced symptoms that persisted for 12 weeks 
or more after the initial infection, corresponding to an overall PCC risk (resolved or still present 
at the time of the questionnaire) of 17.0% (95% CI: 16.3 to 17.6) and a weighted risk of 17.2% 
(95% CI: 16.6 to 17.8). PCC prevalence at the time of the questionnaire was 14.8% (95% CI: 14.3 
to 15.4). 

Among all respondents, PCC prevalence at the time of the questionnaire was 11.0% (95% CI: 
10.5 to 11.4), and the weighted prevalence was 11.1% (95% CI: 10.7 to 11.6) (Table 2). 

Among the 4,995 respondents to the short telephone questionnaire (non-respondents to the 
email invitation or unvaccinated), the risk of PCC after COVID-19 infection was similar to that of 
the electronic questionnaire: 15.9% (95% CI: 14.6 to 17.2) among non-respondents to the email 
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invitation and 13.2% (95% CI: 10.8 to 15.6) among the unvaccinated. However, PCC prevalence at 
the time of the telephone questionnaire was half that reported in the electronic questionnaire 
(5.6% and 5.3% of all respondents), as a higher proportion of HCWs reported that their 
symptoms persisting 12 weeks or more had resolved by the time of the questionnaire. 

Table 2 Post COVID-19 condition risk and prevalence by participant recruitment method 
and data collection mode 

Collection mode Electronic questionnaire Telephone questionnaire 
Recruitment type By email By telephone 

call to non-
respondents 

By telephone 
call to the 

unvaccinated 

By 
telephone 

call to non-
respondents 

By telephone 
call to the 

unvaccinated 

N % N % N % N % N % 
Total number of participants 21,518 829 149 3,978 1,083 
HCWs without COVID-19 
episodes  

5,199 24.2 204 24.6 31 20.8 825 20.7 291 26.9 

HCWs with COVID-19 
episode(s) (total) 

16,319 75.8 625 75.4 118 79.2 3,153 79.3 792 73.1 

HCWs with COVID-19 
episode(s) followed up with 
≥ 84 days after the episode 

15,926 74.0 618 74.5 117 78.5 3,105 78.1 774 71.5 

PCC cases (total) 2,700 12.5 81 9.8 15 10.1 494 12.4 102 9.4 
Prevalent PCC cases at time 
of questionnaire 

2,360 11.0 66 8.0 11 7.4 221 5.6 56 5.2 

Risk (95% CI) among 
participants with COVID-19 
episodesa 

17.0 
(16.3 –17.6) 

13.1 
(10.4 – 16.2) 

12.8 
(7.4 – 20.6) 

15.9 
(14.6 – 17.2) 

13.2 
(10.8 – 15.6) 

Prevalence (95% CI) among 
participants with COVID-19 
episodesb  

14.8 
(14.3 – 15.4) 

10.7 
(8.2 – 13.1) 

9.4 
(4.1 – 14.7) 

7.1 
(6.2 – 8.0) 

7.2 
(5.4 – 9.1) 

Prevalence (95% CI) among 
all participantsc  

11.0 
(10.5 – 11.4) 

8.0 
(6.2 – 10.0) 

7.4 
(3.8 – 12.8) 

5.6 
(4.9 – 6.3) 

5.3 
(3.9 – 6.6) 

a Risk (95% CI) among participants with COVID-19: PCC cases (prevalent or resolved) / HCWs with COVID-19 
followed up with ≥ 84 days after.  

b Prevalence (95% CI) among participants with COVID-19: prevalent PCC cases / HCWs with COVID-19 followed up 
with ≥ 84 days after. 

c Prevalence (95% CI) among all participants: prevalent PCC cases / all participants.  
Abbreviations:  PCC: post COVID-19 condition; CI: confidence interval; HCW: healthcare worker 

4.5 PCC symptoms and severity 

Among participants with prevalent PCC who responded to the electronic questionnaire, 14% 
reported a single symptom lasting 12 weeks or more, 12% reported two symptoms, and 74% 
reported three or more symptoms. The number of symptoms increased with the severity of the 
PCC, and 91% of severe PCC cases reported three or more symptoms. The most frequently 
reported symptoms were: fatigue (72%), shortness of breath (53%), problems with 
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concentration/memory (50% and 48%, respectively), brain fog (44%), muscle pain (38%), 
anxiety/nervousness (38%), post-exertional malaise (38%), headache (37%), and insomnia (37%) 
(Figure 3A). 

Most frequently reported persistent symptoms at the time of the electronic 
questionnaire among prevalent PCC cases (lasting ≥ 12 weeks), COVID controls, 
and non-COVID controls (lasting ≥ 2 weeks), by level of severity 

Note: The percentages in the figure represent the number of participants who reported each symptom (A) or each 
severe symptom (B) out of the total number of participants in each group (PCC cases, COVID controls, or non-
COVID controls). 

Abbreviations:  PCC: post COVID-19 condition; CTLs: controls 

Among the COVID controls and non-COVID controls, 61% and 51%, respectively, reported no 
symptoms lasting at least two weeks and present at the time of the questionnaire (Figure 4). The 
most frequently reported symptom was fatigue (30% of COVID controls and 36% of non-COVID 
controls), followed by anxiety/nervousness, muscle pain, concentration/memory problems, and 
insomnia (ranging from 15% to 24%) (Figure 3A). 
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The frequency of symptoms among PCC cases was between two and seven times higher than 
among controls (Figure 5). Shortness of breath; malaise after physical activity; malaise after 
mental, intellectual, or emotional exertion; impaired sense of smell and/or taste; brain fog; and 
chest pain or tightness were the symptoms with the highest relative risk (three to five times 
higher than among COVID controls and four to seven times higher than among non-COVID 
controls). 

In terms of severity, 33% of PCC cases reported at least one severe symptom (45% of whom 
reported three or more severe symptoms), while 24% had only mild symptoms and 42% had at 
least one moderate symptom without any severe symptoms (Figure 4). Severe fatigue was the 
most frequently reported severe symptom (14%) among PCC cases (Figure 3). Between 6% and 
7% of cases reported at least one of the following severe symptoms: anxiety/nervousness; brain 
fog; muscle pain; shortness of breath; insomnia; headache; malaise after physical activity; malaise 
after mental, intellectual, or emotional exertion; concentration problems; memory problems. 

Among COVID controls, 3% reported severe fatigue, while fewer than 2% reported any other 
severe symptom (Figure 3B). Non-COVID controls reported severe symptoms more frequently 
than COVID controls: 5% for fatigue, 4% for insomnia, and 4% for anxiety. 

Distribution of participants according to the severity of symptoms reported at 
the time of the electronic questionnaire for prevalent PCC cases (lasting ≥ 12 
weeks), COVID controls, and non-COVID controls (lasting ≥ 2 weeks) 

Abbreviations:  PCC: post COVID-19 condition 
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Compared with the COVID controls, PCC cases showed approximately 20 times the prevalence 
of severe post-exertional malaise following physical activity (7.6% vs 0.4%) and alterations in 
taste and/or smell (5.0% vs 0.2%), and 17 times the prevalence of severe post-exertional malaise 
following mental, intellectual, or emotional exertion (6.8% vs 0.4%) (Figure 5). Shortness of 
breath and chest pain/tightness were also reported much more frequently as severe symptoms 
among PCC cases than among COVID controls (14 and 13 times higher, respectively), while 
severe instances of fever, depressed mood, and anxiety were reported around three times more 
often by PCC cases. 

Prevalence ratios comparing the frequency of each symptom in prevalent PCC 
cases at the time of the electronic questionnaire (lasting ≥ 12 weeks) with 
COVID and non-COVID controls (lasting ≥ 2 weeks), by severity level 

Abbreviations: PCC: post COVID-19 condition; CTLs: controls; PR: prevalence ratio  
Note: Colour intensity increases with the value of the prevalence ratio (PR), divided into six categories: [< 2], 

[2 – < 3], [3 – < 4], [4 – < 5], [5 – < 6], [6 and above]. The symptoms are presented in order of frequency 
among PCC cases. 

Among PCC cases with only one episode of COVID-19, the average duration of symptoms was 7 
months for those whose PCC had resolved and 15 months for those whose PCC was ongoing at 
the time of the questionnaire (Table 3). Among cases whose PCC had resolved, 62% had had 
symptoms lasting between 3 and 6 months, 15% between 12 and 23 months, and 4% for 24 
months or more. For cases whose PCC was still ongoing at the time of the questionnaire, 11% had 
experienced symptoms for less than 6 months, 36% for 6 to 11 months, 33% for 12 to 23 months, 
and 19% for 24 months or more. 
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Table 3 Duration of post COVID-19 condition symptoms in cases reporting a single 
episode of COVID-19 

Prevalent PCC cases Resolved PCC cases 
N % N % 

Number of cases 1,329 151 
Average duration (months) 15.1 7.3 
Duration: 
  3–5 months 
  6–11 months 
  12–23 months 
  24–35 months 
≥ 36 months 

152 
484 
439 
171 
83 

11.4 
36.4 
33.0 
12.9 
6.2 

93 
29 
23 
5 
1 

61.6 
19.2 
15.2 
3.3 
0.7 

Abbreviations:  PCC: post COVID-19 condition 

4.6 PCC risk factors 

4.6.1 PCC frequency by sociodemographic characteristics 

Among respondents who had experienced at least one episode of COVID-19, the risk of 
symptoms lasting 12 weeks or more was higher among women and among individuals aged 40 
to 59 years (Figure 6). The risk was similar between respondents to the electronic questionnaire 
and respondents to the telephone questionnaire. However, the proportion reporting that their 
persistent symptoms had resolved by the time of the questionnaire (resolved PCC) was much 
smaller among electronic questionnaire respondents (~ 10%) compared with telephone 
respondents (~ 50%), across all age and sex groups. 

PCC prevalence at the time of the questionnaire among the 22,496 respondents to the 
electronic questionnaire (recruitment by email or telephone) was highest among women aged 
40 to 59 years (~ 13%) and lowest among men aged 18 to 39 years and 60 years or older (7%) 
(Figure 6). Among the 3,930 respondents to the telephone questionnaire, prevalence was also 
highest among women aged 40 to 59 years (~ 8%), but lower than in the electronic 
questionnaire for all age groups, particularly men aged 18 to 39 years (2% vs 7%). 
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PCC risk and prevalence by age and sex in respondents to the electronic and 
telephone questionnaires 

Note: PCC risk = Number of respondents with PCC / number of respondents with at least one episode of COVID-19. 
PCC prevalence = Number of respondents with prevalent PCC / number of questionnaire respondents. The 
numbers above the bars represent the overall risk of PCC (prevalent or resolved) for each sex and age 
category.  

Abbreviations: PCC: post COVID-19 condition 

4.6.2 PCC risk by number of COVID-19 infections 

Among respondents who had had COVID-19, 11,639 (69.9%) reported having a single episode, 
4,233 (25.4%) reported two distinct episodes, and 789 (4.7%) reported three episodes or more. 

The cumulative risk of PCC and of prevalent PCC at the time of the survey increased with the 
number of infections, rising from 12.9% and 11.4% for one infection to 23.3% and 19.8% for two 
infections, and 36.8% and 32.4% for three infections, respectively (Figure 7). The absolute 
difference in PCC risk between those who had had two episodes of COVID-19 versus those who 
had had one episode was 10.4 percentage points (23.3%−12.9%), and 13.5 percentage points 
(36.8%−23.3%) for those who had had three episodes compared to two. 

With a prevalent PCC risk of 11.4% following the first episode (as observed in participants with a 
single episode), 78% (1,902) of prevalent PCC cases can be attributed to the first infection, and 
22% to reinfection. 
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PCC risk (prevalent or resolved) by number of COVID-19 infections in electronic 
questionnaire respondents  

Abbreviations: PCC: post COVID-19 condition 
Note: The error bars represent 95% confidence intervals for the total PPC risk. 

4.6.3 PCC risk by SARS-CoV-2 variant 

Among the 11,639 participants who reported having had a single episode of COVID-19 (1,505 
PCC cases and 10,134 COVID controls), the risk of PCC was approximately twice as high among 
those infected with the ancestral strain of SARS-CoV-2 (27.8%) than among those infected 
during the periods of Alpha, Delta, and Omicron circulation (risk ranging from 9.8% to 18.2%) 
(Figure 8). However, since the Omicron variant accounted for 86.2% of all COVID-19 episodes 
(10,035 of 11,639), 77.6% of PCC cases among those who had had a single episode of COVID-19 
occurred following an Omicron infection. 
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PCC risk by SARS-CoV-2 variant 

Abbreviations: PCC: post COVID-19 condition  

4.6.4 Risk of PCC by severity of acute episode 

The risk of PCC was associated with the severity of the initial infection. Among the 448 HCWs 
who required hospitalization during an acute episode of COVID-19 (cases with a single episode), 
21% developed PCC compared with 13% of the 11,191 outpatient cases (Figure 9). However, 
among outpatient COVID-19 cases who reported three or more severe symptoms during the 
acute phase of the infection, the risk of PCC was at least as high (25%) as that of hospitalized 
cases. Overall, 84% of all PCC cases (n = 1,114) occurred in individuals who had experienced a 
COVID-19 episode with severe symptoms as outpatients. 
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Risk of PCC according to severity observed during the initial acute episode 

Abbreviations: PCC: post COVID-19 condition; symp.: symptoms 

The severity of persistent PCC symptoms (among prevalent cases) also increases with the 
severity of symptoms observed during the acute episode (Figure 10). The proportion reporting 
severe PCC symptoms was 38% of hospitalized patients and 37% of outpatients with three or 
more severe symptoms, compared with 14% of outpatients with one or two severe symptoms 
and 9% of those with moderate or mild symptoms. 

Severity of PCC symptoms according to severity observed during the acute 
episode  

Abbreviations: PCC: post COVID-19 condition; symp.: symptoms  
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4.6.5 Risk of PCC by deprivation level and race/ethnicity 

Compared with the expected distribution of material deprivation quintiles in Quebec's general 
population (20% of individuals in each quintile), HCWs who responded to the questionnaire 
were more often (26%) in the first quintile (Q1, representing the most materially advantaged) 
and less often (13%) in the fifth quintile (Q5, representing the least advantaged)  
(Appendix 2 – Table 8). However, the distribution of respondents across social deprivation 
quintiles was 20% per quintile, as expected in the general population. The risk of PCC increased 
with the material deprivation quintile, from 14.1% for those in Q1 to 19.6% for those in Q5. The 
risk of severe PCC (defined by the presence of at least one severe symptom) was more strongly 
correlated with the material deprivation index, increasing from 3.4% for those in Q1 to 4.7% in 
Q3 and 6.3% in Q5. The relative increase in risk was similar between women and men. 
Differences according to average annual income were even wider. Among individuals with an 
annual income of CAD 80,000 or higher, the risk of PCC was 11.0% and of severe PCC was 2.2%, 
compared with 23.9% and 9.8% for those with an annual income less than CAD 60,000. PCC risk 
was not associated with social deprivation. 

By self-reported race/ethnicity, the lowest risk was observed among white and Asian 
respondents, while higher risk was seen among Indigenous, Hispanic, Black, and Arab 
respondents (Appendix 2 – Table 8). 

4.6.6 Multivariate analysis of factors associated with PCC risk 

Sociodemographic and clinical characteristics of 2,335 PCC cases associated with their first 
episode (and 664 severe PCC cases) were compared with those of 13,773 COVID controls who 
did not report persistent symptoms (Table 4). 

In the multivariate analysis, age was associated with increased PCC risk, which was higher for 
those aged 40 to 49 years (OR  =  1.7) and 50 to 59 years (OR  =  1.8) than for those aged 60 or 
older (OR  =  1.5), relative to the risk for those 18 to 39 years old. Among comorbidities, chronic 
respiratory diseases and depressive disorder were most strongly associated with PCC risk 
(OR = 1.6 and 1.4, respectively) and severe PCC risk (OR = 1.8 and 1.4), while obesity was 
primarily associated with severe PCC risk (OR = 1.2 and 1.5). Compared with respondents 
identifying as white or Asian, the risks of PCC and of severe PCC were higher for Arab 
respondents (OR = 1.5 and 2.2, respectively) and Hispanic respondents (OR = 1.4 and 1.5, 
respectively). There was no association with being born outside Canada or language preference 
(English vs French). PCC risk was higher among those experiencing material deprivation, but no 
association was observed with social deprivation. 

Compared with HCWs infected with the Omicron variant, the risk of PCC and severe PCC was 
approximately three times higher for those infected with the ancestral strain and around 1.5 
times higher for those infected during the periods where Alpha and Delta were circulating  
(Table 4). In the analysis restricted to the Omicron period, the observed risk was similar across all 
Omicron subvariants (BA.1 to XBB) (Appendix 2 – Table 9). 
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The effect of age and variant on PCC risk was more pronounced in hospitalized individuals than 
in COVID-19 outpatients, but the number of hospitalized patients was insufficient to draw 
conclusions regarding other factors (Appendix 2 – Table 10). During the circulation period of the 
ancestral virus, the highest risk was observed in those aged 60 years or older (2.4 times that of 
individuals aged 18 to 39 years) and in those with chronic respiratory diseases (OR = 1.8) and 
obesity (OR = 1.6) (Appendix 2 – Table 9). Analysis of the Omicron circulation period shows 
similar associations to those observed in all participants. 

After adjustment for sociodemographic characteristics, acute episode severity was strongly 
associated with PCC risk, with a 15-fold higher risk for hospitalized individuals and an 18-fold 
higher risk for outpatient cases with three or more severe symptoms, compared with outpatients 
with less severe COVID-19 infections (Table 5). Before the Omicron period, the highest risk was 
observed in hospitalized cases (OR  =  22.5 during the pre-variants of concern period and 17.4 
during the Alpha/Delta period), whereas during the Omicron period, the risk appeared highest 
among outpatients with three or more severe symptoms (OR = 19.0), although the difference 
between the two categories is not significant. 

Table 4 Multivariate analysis of risk factors associated with the likelihood of developing 
post COVID-19 condition (PCC) (n = 16,108) or severe PCC (n = 14,437) 

OVERALL SEVERE 
PCC 

cases 
(N) 

Severe 
PCC 

cases 
(N) 

COVID 
controls 

(N) 

Crude OR 
(95% CI) 

Adjusted 
ORa 

(95% CI) 

Crude OR 
(95% CI) 

Adjusted 
ORa 

(95% CI) 

N 2,335 664 13,773 
Age (years) 
  18–39 658 179 5,263 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  40–49 800 223 4,016 1.6 (1.4–1.8) 1.7 (1.5–1.9) 1.6 (1.3–2.0) 1.6 (1.3–2.0) 
  50–59 614 182 2,816 1.7 (1.5–2.0) 1.8 (1.6–2.1) 1.9 (1.5–2.3) 1.9 (1.5–2.4) 
  ≥ 60 263 80 1,678 1.3 (1.1–1.5) 1.5 (1.2–1.8) 1.4 (1.1–1.8) 1.6 (1.2–2.2) 
Sex 
  Female 1,975 554 11,268 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  Male 360 110 2,505 0.8 (0.7–0.9) 0.9 (0.7–1.1) 0.9 (0.7–1.1) 0.9 (0.6–1.4) 
Language 
  French 2,152 616 12,765 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  English 183 48 1,008 1.1 (0.9–1.3) 1.1 (0.9–1.3) 1.0 (0.7–1.3) 1.1 (0.8–1.5) 
Place of birth 
  Born in Canada 1,924 551 11,878 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  Born outside Canada 411 113 1,895 1.3 (1.2–1.5) 1.0 (0.9–1.2) 1.3 (1.0–1.6) 1.0 (0.7–1.4) 
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Table 4 Multivariate analysis of risk factors associated with the likelihood of developing post 
COVID-19 condition (PCC) (n = 16,108) or severe PCC (n = 14,437) (continued) 

ALL SEVERE 
PCC 

cases 
(N) 

Severe 
PCC cases 

(N) 

COVID 
controls 

(N) 

Crude OR 
(95% CI) 

Adjusted 
ORa 

(95% CI) 

Crude OR 
(95% CI) 

Adjusted 
ORa 

(95% CI) 
N 2,335 664 13,773 

Race/ethnicity
  White 1,919 548 12,014 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  Asian 54 12 355 0.9 (0.7–1.3) 1.1 (0.8–1.5) 0.7 (0.4–1.3) 1.0 (0.5–1.9) 
  Hispanic 64 18 252 1.6 (1.2–2.1) 1.4 (1.0–1.9) 1.6 (0.9–2.5) 1.5 (0.8–2.6) 
  Black 126 29 516 1.5 (1.2–1.9) 1.3 (1.0–1.7) 1.2 (0.8–1.8) 1.0 (0.6–1.6) 
  Other/DK 118 35 423 1.7 (1.4–2.1) 1.8 (1.4–2.2) 1.8 (1.3–2.6) 1.9 (1.3–2.8) 
Comorbidities (vs absence 
of the comorbidity) 
  Chron. resp. disease (vs 
without) 

289 107 1,056 1.7 (1.4–2.0) 1.6 (1.3–1.8) 2.3 (1.9–2.9) 1.8 (1.4–2.3) 

  Cardiovas. disease (vs 
without) 

133 50 539 1.4 (1.1–1.8) 1.3 (1.0–1.6) 2.0 (1.4–2.7) 1.4 (1.0–2.0) 

  Obesity (vs without) 172 71 684 1.5 (1.3–1.8) 1.2 (1.0–1.5) 2.3 (1.8–2.9) 1.5 (1.1–2.0) 
  Diabetes (vs without) 108 42 436 1.4 (1.2–1.8) 1.1 (0.9–1.4) 2.1 (1.5–2.9) 1.3 (0.9–1.8) 
  Hypertension (vs without) 207 67 987 1.3 (1.1–1.5) 1.1 (0.9–1.3) 1.4 (1.1–1.9) 1.0 (0.7–1.3) 
  Depressive disorder (vs 
without) 

415 132 1,771 1.5 (1.3–1.6) 1.4 (1.2–1.6) 1.7 (1.4–2.0) 1.4 (1.1–1.7) 

  ≥ 2 comorbiditiesb (vs < 2) 492 185 2,048 1.5 (1.3–1.7) 1.0 (0.9–1.2) 2.2 (1.8–2.6) 1.3 (1.0–1.7) 
Material deprivation index
  Q1 (very advantaged) 470 113 3,490 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  Q2–Q3–Q4 1,429 407 8,136 1.3 (1.2–1.5) 1.2 (1.1–1.4) 1.5 (1.2–1.9) 1.4 (1.1–1.7) 
  Q5 (very deprived) 342 111 1,663 1.5 (1.3–1.8) 1.4 (1.2–1.6) 2.0 (1.6–2.7) 1.7 (1.3–2.3) 
Social deprivation index 
  Q1 (very advantaged) 419 116 2,802 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  Q2–Q3–Q4 1,390 397 8,007 1.2 (1.0–1.3) 1.2 (1.0–1.3) 1.2 (1.0–1.5) 1.2 (1.0–1.5) 
  Q5 (very deprived) 432 118 2,480 1.2 (1.0–1.3) 1.2 (1.0–1.4) 1.1 (0.9–1.5) 1.2 (0.9–1.6) 
Vaccination statusc 
  Unvaccinated or 1 dose  793 260 2,540 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
  ≥ 2 doses, last ≥ 6 mo prior 677 176 4,029 0.5 (0.5–0.6) 1.4 (1.0–1.8) 0.4 (0.4–0.5) 1.0 (0.6–1.7) 
  ≥ 2 doses, last < 6 mo prior 865 228 7,204 0.4 (0.3–0.4) 1.0 (0.7–1.3) 0.3 (0.2–0.4) 0.7 (0.4–1.1) 
Variants
  Ancestral strain 645 205 1,660 2.9 (2.6–3.2) 3.1 (2.3–4.2) 3.5 (2.9–4.2) 2.8 (1.7–4.6) 
  Alpha, Delta 214 73 1,203 1.3 (1.1–1.5) 1.4 (1.1–1.8) 1.7 (1.3–2.2) 1.5 (1.0–2.3) 
  Omicron 1,476 386 10,910 1 [ref] 1 [ref] 1 [ref] 1 [ref] 
a   Odds ratio adjusted for the variables presented in the table and health regions. 
b Comorbidities: depressive disorder, alcohol abuse, drug abuse, hypertension, chronic lung disease, hypothyroidism, kidney 

disease, fluid and electrolyte disorders, peripheral vascular disorders, obesity, dementia, cerebrovascular disease, neurological 
disorders, liver disease, psychosis, pulmonary vascular disorders, rheumatoid arthritis, coagulopathy, weight loss, paralysis, ulcer 
disease, AIDS/HIV, anaemia, cardiovascular disease, diabetes, immune system problems, cancer. 

c  Vaccination status at the onset of the acute episode of COVID-19 infection. 
Note:  Analysis among respondents who attributed their PCC to their first episode of COVID-19 (cases) and COVID controls. Values 

in blue indicate statistically significant multivariate associations (p < 0.05). 
Abbreviations: PCC: post COVID-19 condition; CI: confidence interval; Chron. resp. disease: chronic respiratory disease; Cardiovas. 

disease: cardiovascular disease. 
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Table 5 Multivariate analysis of the association between acute episode severity and the 
likelihood of developing a post COVID-19 condition, stratified by circulation 
period of each variant (n = 16,108) 

Overall Pre-variants of 
concern period 

Alpha, Delta 
period 

Omicron 
period 

Adjusted ORa 
(95% CI) 

Adjusted ORa 
 (95% CI) 

Adjusted ORa 
(95% CI) 

Adjusted ORa 
(95% CI) 

Severity of the acute episode 
  Hospitalization 14.6 (10.0–21.4) 22.5 (10.2–49.3) 17.4 (6.0–50.7) 12.2 (7.5–19.7) 
  Outpatient with ≥ 3 severe symptoms 18.2 (13.1–25.5) 19.8 (9.6–40.8) 14.7 (5.8–37.2) 19.0 (12.6–28.7) 
  Outpatient with 1–2 severe symptoms 6.2 (4.4–8.7) 8.3 (3.9–17.3) 4.1 (1.5–10.8) 6.1 (4.0–9.3) 
  Outpatient with moderate symptoms 2.6 (1.8–3.7) 2.4 (1.1–5.3) 1.3 (0.4–3.8) 2.8 (1.8–4.3) 
  Outpatient with mild symptoms 1 [ref] 1 [ref] 1 [ref] 1 [ref] 

a Odds ratios adjusted for age, sex, language, country of birth, race/ethnicity, comorbidities, material and social 
deprivation indices, vaccination status, health region, and period of circulation (only for the overall analysis). 

Note:  Analysis among respondents who attributed their post-COVID-19 condition to their first episode of COVID-19 
(cases) and COVID controls. Values in blue indicate statistically significant multivariate associations (p < 0.05). 

Abbreviations: CI: confidence interval; OR: odds ratio. 

4.7 Medical care to treat PCC symptoms 

4.7.1 Care received and care wanted 

The questions related to medical care were answered by 2,718 (97.2%) of PCC cases. Two-thirds 
(67%) reported having wanted medical care, primarily consultations with family doctors (63%) 
and medical specialists (36%) (Figure 11). About one-third indicated having wanted 
rehabilitation and occupational therapy services (35%), psychological follow-up (32%), or 
services to improve memory, concentration, and attention (32%). PCC cases most often received 
medical care (48%), mainly consultations with their family doctor (42%) followed by 
consultations with medical specialists (18%), and approximately 70% reported having benefited 
from these services. However, among PCC cases who reported wanting medical care, one-third 
did not have access to a family doctor and half did not have access to a medical specialist. 

Rehabilitation and occupational therapy services were received by 12% of PCC cases, 
representing 32% of those who wanted such care. These services were identified as the most 
beneficial by the majority of participants (81%), especially rehabilitation services to help manage 
fatigue and daily activities. Psychological follow-up was received by 12% of cases, representing 
37% of those who wanted this service. Finally, services aimed at improving memory, 
concentration, and attention were the least frequently received (2% of PCC cases and 7% of 
those who wanted them) and were also reported as beneficial by the fewest participants (53%). 
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Medical care received and care wanted to treat symptoms of post COVID-19 
condition 

Note:  1) Demand (%) = n (received + wanted not received) / total PCC cases * 100 
2) Received / demand (%) = n (received) / n (received + wanted not received) * 100
3) Benefit (%) = n (received and beneficial) / n (received) * 100

Abbreviations: PCC: post COVID-19 condition. 

4.7.2 Factors associated with demand for and receipt of medical care 

The expressed demand for and receipt of medical care were stratified by the clinical 
characteristics (Table 4) and sociodemographic characteristics (Appendix 2 Table 11) of PCC 
cases. 

The expressed demand for medical care, rehabilitation and occupational therapy services, and 
psychological follow-up increased with PCC severity. This demand was two to three times higher 
in cases with severe symptoms (85% and 63% reported wanting medical care and rehabilitation 
services, respectively) than in those with mild symptoms (48% and 22%, respectively) (Table 6). 
Despite this increased demand, the proportion of individuals who reported receiving care 
among those who wanted it remained similar regardless of PCC severity.
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Table 6 Medical care wanted and received according to clinical characteristics of post COVID-19 condition cases 
Medical care Rehabilitation/occupational therapy services Psychological follow-up 

Clinical and socioeconomic 
characteristics Total 

Wanted/
Total 

Received/
Total 

Received/
Wanted 

Benefited/
Received 

Wanted/
Total 

Received/
Total 

Received/
Wanted 

Benefited/ 
Received 

Wanted/ 
Total 

Received/
Total 

Received/
Wanted 

Benefited/
Received 

N % % % % % % % % % % % % 

Severity of prevalent PCC symptomsa 2,310 
  Mild 552 47.6% 33.5% 70.3% 75.7% 21.6% 7.2% 33.6% 92.5% 16.8% 6.7% 39.8% 91.9% 
  Moderate 995 65.2% 45.4% 69.6% 69.2% 38.2% 14.0% 36.6% 81.3% 29.4% 10.2% 34.5% 86.1% 
  Severe 763 85.1% 63.6% 74.7% 74.4% 63.0% 26.3% 41.8% 80.6% 49.3% 19.0% 38.6% 80.0% 
Duration of PCCb 2,279 
  3 – < 12 months 908 60.1% 41.5% 69.0% 74.0% 35.5% 13.3% 37.6% 81.0% 26.9% 10.6% 39.3% 78.1% 
  12 – < 24 months 729 66.5% 47.9% 72.0% 75.9% 41.2% 13.6% 33.0% 85.9% 30.5% 10.6% 34.7% 85.7% 
  ≥ 24 months 642 79.8% 60.4% 75.8% 69.1% 51.7% 23.1% 44.6% 78.4% 42.7% 15.9% 37.2% 82.4% 

Severity of the acute episodec 2,242 
  Hospitalization 154 81.2% 68.2% 84.0% 48.8% 55.2% 24.7% 44.7% 81.6% 39.6% 13.6% 34.4% 66.7% 
  Outpatient: 
  ≥ 3 severe symp. 1,483 74.5% 53.2% 71.4% 72.9% 49.2% 18.2% 37.0% 81.1% 37.1% 13.6% 36.5% 83.1% 
  1–2 severe symp. 431 49.0% 34.3% 70.1% 67.6% 23.0% 10.2% 44.4% 81.8% 20.4% 7.9% 38.6% 79.4% 

  Mild or moderate symp. 211 48.3% 34.1% 70.6% 66.7% 19.0% 7.6% 40.0% 81.3% 19.4% 9.0% 46.3% 89.5% 
Material deprivation indexd 2,609 
  Q1 (very advantaged) 563 62.5% 44.0% 70.5% 73.4% 37.8% 15.6% 41.3% 83.0% 31.1% 12.8% 41.1% 81.9% 
  Q2 628 68.0% 49.8% 73.3% 70.9% 39.5% 15.9% 40.3% 81.0% 31.4% 13.2% 42.1% 81.9% 
  Q3 553 66.7% 49.4% 74.0% 71.1% 42.9% 14.3% 33.3% 86.1% 34.5% 10.1% 29.3% 87.5% 
  Q4 469 69.7% 51.4% 73.7% 72.6% 42.0% 15.8% 37.6% 79.7% 30.5% 12.2% 39.9% 75.4% 
  Q5 (very deprived) 396 68.7% 47.2% 68.8% 74.3% 42.9% 15.7% 36.5% 74.2% 30.6% 10.1% 33.1% 77.5% 
Social deprivation indexd 2,609 
  Q1 (very advantaged) 494 67.8% 50.6% 74.6% 68.8% 46.0% 15.0% 32.6% 82.4% 33.6% 11.7% 34.9% 79.3% 
  Q2 545 68.8% 51.9% 75.5% 80.9% 40.9% 16.3% 39.9% 88.8% 29.2% 10.6% 36.5% 82.8% 
  Q3 535 64.7% 44.7% 69.1% 69.0% 37.4% 15.5% 41.5% 75.9% 28.8% 10.7% 37.0% 86.0% 
  Q4 542 65.9% 46.7% 70.9% 74.3% 40.2% 15.7% 39.0% 77.6% 33.2% 12.2% 36.7% 80.3% 
  Q5 (very deprived) 493 67.7% 48.1% 71.0% 66.7% 40.0% 14.6% 36.5% 80.6% 34.1% 14.0% 41.1% 78.3% 
Average annual incomee 2,382 
  < CAD 60,000 673 72.4% 51.6% 71.3% 72.0% 45.2% 15.3% 33.9% 75.7% 38.0% 12.8% 33.6% 79.1% 
  CAD 60,000 – < 70,000 692 63.4% 46.4% 73.1% 71.0% 36.3% 13.7% 37.8% 80.0% 28.5% 9.2% 32.5% 81.3% 
  CAD 70,000 – < 80,000 922 66.8% 49.9% 74.7% 72.4% 41.9% 15.9% 38.1% 84.4% 31.3% 12.5% 39.8% 83.5% 
  CAD 80,000+ 95 51.6% 36.8% 71.4% 85.7% 36.8% 18.9% 51.4% 88.9% 27.4% 15.8% 57.7% 93.3% 

a Among prevalent PCC cases with information on symptom severity 
b Among PCC cases (prevalent or resolved) associated with the first episode  
c Among PCC cases (prevalent or resolved) associated with the first episode and with information on the severity of the acute episode 
d Among PCC cases with information on the deprivation indices  
e Among PCC cases with a job title allowing for estimation of average annual income 
Note: Values in blue indicate statistically significant bivariate associations (p < 0.05). 
Abbreviations: PCC: post COVID-19 condition; symp.: symptoms; Q1–Q5: deprivation quintiles 
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Regarding PCC duration, the total proportion reporting receipt of care increased only among 
those with symptoms lasting two years or more (for example, 23% of participants with a 
duration of two years or more had received rehabilitation services, compared to 13%–14% 
among those with a duration of less than two years). 

Participants who were hospitalized during the acute episode reported better access to medical 
care (84% versus 70% for outpatients), but similar access to rehabilitation or psychological 
services. The demand for care increased with the severity of acute symptoms, presumably due to 
its association with PCC severity. 

With respect to average annual income, individuals in the highest income group (≥ CAD 80,000) 
reported receiving rehabilitation and psychological follow-up services more often (1.5 and 1.7 
times, respectively) than those in the lowest income group. No major differences were observed 
for access to medical care or across other categories, including material deprivation quintiles. 

Several comparisons were made between sociodemographic characteristics and need for and 
access to medical care. The results presented here are exploratory and should be interpreted 
with caution (Appendix 2 – Table 11). Sex, age, and health region of residence did not appear to 
be associated with demand for and access to medical care. Access to care (received versus 
wanted) was also similar between those living in small towns or rural areas and residents of 
metropolitan areas. 

Regarding self-reported race/ethnicity, the most pronounced differences were related to access 
to rehabilitation services (half as frequent among Hispanic or Arab respondents than among 
white individuals) and access to psychological follow-up (three times less frequent among Black 
or Arab individuals than among white individuals) (Figure 12). Women reported having access to 
medical services more often than men in the categories where comparison was possible (i.e. with 
more than 15 respondents). 
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Access to medical care (care received/care wanted) for post COVID-19 
symptoms by self-reported race/ethnicity and sex 

Note: The values above the bars represent the ratios of each category compared to the reference category (white 
race, reported by 83% of respondents). 
Proportions stratified by sex are shown only when the total number of respondents who requested care in the 
given category exceeded 15. 
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5 DISCUSSION 

5.1 PCC frequency and progression since the start of the pandemic 

In June 2023, the risk of symptoms persisting for three months or more was 16% to 17% among 
HCWs affected by COVID-19, both among respondents to the telephone survey and 
respondents to the online survey. The cumulative risk of PCC increased progressively with the 
number of COVID-19 episodes. However, the prevalence of ongoing symptoms at the time of 
the survey (prevalent PCC cases) among respondents reached by telephone was roughly half 
that of electronic questionnaire respondents invited by email (7% vs 15%), which is likely more 
representative of reality, given the large difference in participation rates (69% vs 6% of those 
contacted). Based on the telephone survey, in which 20% of respondents reported never having 
had COVID-19, it can be estimated that approximately 6% of all HCWs in Quebec were 
experiencing ongoing PCC in summer 2023, representing roughly 24,000 HCWs. 

The 16% to 17% risk of PCC among HCWs who had contracted COVID-19 and the 6% 
prevalence of ongoing PCC among all Quebec HCWs are similar to the respective estimates of 
19% and 7% reported by the Canadian COVID-19 Antibody and Health Survey conducted 
among Canadian adults (10). Systematic reviews have reported PCC risks in COVID-19 cases 
ranging from 0% to 93%, due to disparities between the populations studied (community, 
hospitalized cases, outpatient cases), recruitment methods (often subject to selection bias), and 
how PCC is defined (6,7,19). A subgroup analysis of studies conducted among HCWs reported 
risks ranging from 21% to 70% (19). In non-hospitalized COVID-19 cases, the PCC risks reported 
in the literature vary between 10% and 30% (20–22), which is similar to that in our HCW cohort, 
which consisted primarily of non-hospitalized cases. 

The highest risk of developing PCC was observed among HCWs who experienced their first 
COVID-19 infection early in the pandemic, when the ancestral strain of the virus was circulating 
(28%), with the risk being lower during the Delta (18%) and Omicron (10%–15%) periods—
findings consistent with the literature (20–22). Nonetheless, most PCC cases in this study and 
elsewhere occurred following Omicron infection, given the large number of individuals infected 
with this variant. While previously published studies have focused only on the BA.1 and BA.2 
subvariants (20,21,23), our study suggests that PCC risk remains similar across all Omicron 
subvariants, from BA.1 (12%) to XBB (15%). 

The increase in cumulative PCC risk with the number of COVID-19 episodes in HCWs is similar to 
estimates reported in two other studies of confirmed or suspected cases, rising from 13% (one 
infection) to 23% (two infections) and then 37% (three infections) (10,24). These findings indicate 
that the risk persists during reinfections, although these data may somewhat overestimate the 
reality, as they are based on the electronic questionnaire respondents. 
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5.2 PCC symptoms and severity 

Most prevalent PCC cases at the time of the electronic questionnaire reported experiencing 
fatigue (72%), and about half reported shortness of breath (53%), concentration/memory 
problems (50% and 48%), and brain fog (44%). These persistent symptoms are also the most 
frequently reported among PCC patients in a large number of studies (3,18,25–28). 

Controls were asked about symptoms present in the two weeks prior to the questionnaire, 
whereas symptoms for prevalent PCC cases had to have persisted for at least 12 weeks. Despite 
this major difference in duration, PCC cases reported the listed symptoms 2 to 5 times more 
often than the controls, and severe symptoms 3 to 20 times more often. These findings are 
consistent with those reported in the literature. Several studies have compared the frequency of 
persistent symptoms in PCC cases with that of control groups. Alterations in taste or smell 
measured by psychophysical assessment one year after SARS-CoV-2 infection was observed 
three and four times more frequently, respectively, in COVID-19 cases than in non-COVID 
controls (29). Pronounced cognitive slowing in individuals with PCC was demonstrated in a study 
comparing these PCC cases with age-matched individuals who had had COVID-19 without 
persistent symptoms (30). Two large-scale studies based on administrative data on primary care 
consultations found an increase (between 1.5 and 6 times higher) in the number of consultations 
for several symptoms among COVID-19 patients compared with matched patients with no 
history of infection (31,32). In these studies, information was not available on symptom duration 
and its relationship to COVID-19, but the medical consultations occurred 12 weeks or more after 
SARS-CoV-2 infection. Another study using electronic health records and follow-up with patients 
with and without a history of SARS-CoV-2 infection reported a transient increase in mood and 
anxiety disorder diagnoses (33). The risk of a neurological diagnosis, including cognitive deficit, 
remained higher in patients who had experienced an episode of COVID-19 than in controls for 
the two years following the study. However, these three studies present all consultations or all 
diagnoses following an episode of COVID-19, whereas the participants in our study only 
reported persistent symptoms subjectively linked to COVID-19. 

In PCC cases with a single COVID-19 infection, the average symptom duration was 15 months 
for PCC prevalent at the time of the questionnaire and seven months for resolved PCC, which is 
consistent with the durations reported in the Canadian survey by Kuang et al. (10). In our data, 
some patients appeared to have time-limited PCC, but over half of prevalent cases had 
symptoms lasting more than one year, and some patients (6%) experienced symptoms for more 
than three years, suggesting that a proportion of cases may have long-term symptoms. In the 
referenced Canadian survey, half of cases with ongoing persistent symptoms reported no 
improvement over time (10). Several studies have shown that in PCC cases with symptoms 
persisting beyond two years, the most common of these symptoms are fatigue, cognitive 
impairment, and pain (34). However, little longer-term follow-up data has been published for 
cases infected with the Omicron variant. 
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5.3 PCC risk factors 

In our sample, PCC risk was higher in women; in HCWs aged 40 to 59 years compared with 
younger or older individuals; in individuals with chronic respiratory diseases, depressive disorder, 
and obesity; in certain racial/ethnic minorities; and in individuals experiencing material 
deprivation. These risk factors have also been described in the literature (23,35–37). The 
increased risk of PCC among certain racialized minorities and economically disadvantaged 
individuals has also been reported elsewhere (31,38), although other studies have not identified 
these associations (37). While biological and genetic factors are likely the main explanation for 
the increased risk of PCC in some groups, certain social factors may also play a role. For 
example, in women, it may be at least partly related to the work-family double burden (39), 
which poses a challenge for rest and recovery. Similarly, in middle-aged individuals, the 
increased PCC risk may be associated with difficulties balancing professional obligations and 
personal responsibilities. This could be both a source of stress and a barrier to self-care. These 
hypotheses cannot be confirmed with our data, but understanding the underlying mechanisms 
of the higher PCC risk in certain groups could help guide services and support in order to 
reduce the risk of PCC. 

Among the data collected, the severity of the acute episode appears to be the most significant 
predictive factor of PCC. The increased risk among hospitalized cases, 21% compared to 13% in 
outpatient cases in our survey, is well documented (7,19,40). Some studies have observed an 
association with the number and duration of acute symptoms in cohorts that mainly used care 
beyond outpatient treatment (26,35,41). In our study, participants who experienced an acute 
episode including three or more severe acute symptoms as outpatients had an adjusted PCC risk 
18 times higher than those with only mild acute symptoms. The importance of outpatient 
episode severity in PCC risk has unfortunately not been systematically described in the literature, 
nor has the importance of more recent variants. 

Vaccination was not associated with protection against PCC in the multivariate analyses. Current 
evidence is contradictory regarding the protective effect of vaccination (42,43). 
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5.4 Medical care for PCC symptoms 

Care pathways integrating primary care, rehabilitation, and mental health services appear 
necessary to meet the health needs of individuals with PCC (44,45). Among PCC cases who 
responded to the survey, the most frequently received type of healthcare was medical care 
(48%), to which many did not have access, as 67% wanted such care. Access to rehabilitation and 
psychological follow-up services was even more limited, as these services were wanted by one-
third of patients but received by only 12% of cases. Studies conducted in Canada and abroad 
have also reported that fewer than 50% of cases consulted their doctor, and only 12% of cases 
among Canadian adults reported having received adequate care (10,45). 

5.5 Study strengths and limitations 

One of the strengths of this study is that it provides a comprehensive picture of the PCC 
situation in the Quebec HCW population. More than 22,000 HCWs invited by email responded 
to the long electronic questionnaire, which made it possible to examine certain PCC risk factors 
in depth, and will allow, in a future report, a thorough description of the associated functional 
impairments. 

Despite the high absolute number of respondents, the low participation rate (5.7%) is one of the 
main limitations of this study. The email invitation indicated that completing the electronic 
questionnaire would take about 30 minutes, which likely discouraged a very large number of 
HCWs and led to an overrepresentation of HCWs experiencing PCC. It is also possible that very 
severe PCC cases were underrepresented if they did not participate due to their limited ability to 
respond to long questionnaires. The telephone validation survey made it possible to estimate 
this bias and obtain a PCC prevalence at the time of the survey that is representative of all 
HCWs. HCWs whose native language was neither French nor English are also underrepresented, 
which may limit generalizations to this group of HCWs. 

Another limitation of this study is related to how PCC cases were identified, which was based on 
symptoms reported by participants and their subjective attribution of these symptoms to a 
COVID-19 episode. There is no sensitive and specific diagnostic test to confirm PCC. Medical 
conditions other than PCC that could explain the symptoms were not ruled out, as the 
participants were not assessed by a health professional. Our approach may overestimate the 
number of PCC cases, since many PCC symptoms are non-specific and may be wrongly 
attributed to COVID-19 while having a different etiology. However, this bias appears to be 
limited based on the comparison between the frequency of symptoms in cases and in controls, 
which is also a strength of this investigation. As there is no recognized approach for measuring 
PCC severity, we used a non-validated scale to categorize PCC severity. 

Another limitation of self-reported data is the potential for recall bias, which may affect the 
accuracy of the information collected, including the reported time of COVID-19 onset and 
number of episodes, the duration of symptoms (especially if they were no longer present), and 
the attribution of persistent symptoms to the correct COVID-19 episode. This bias appears to be 
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minor based on the comparable distribution of reported episodes relative to the laboratory 
registry, as well as the attribution of PCC to the first episode among those who had experienced 
multiple episodes compared to the risk observed among those who had had a single episode. 

The information collected in the questionnaire was not exhaustive. For example, we collected 
information on the presence and severity of 21 symptoms, while the literature describes over 
200 (46). Certain risk factors, such as smoking status, were also not addressed (38,43). However, 
the symptoms most commonly described in the literature, as well as the main risk factors, were 
documented in our investigation. 

HCWs were targeted because they were easy to contact and were considered a convenience 
sample representative of the PCC situation among all adults in Quebec. Nonetheless, some 
caution is required before extrapolating our findings to the general population or to Quebec’s 
overall working population. HCWs were particularly affected by the pandemic due to their work, 
especially during the first waves, when the risk of PCC was higher due to infection with the 
ancestral SARS-CoV-2 strain and the absence of vaccines (12,38). In addition, the health 
workforce is predominantly composed of women (> 80%), and the workload of HCWs was 
particularly heavy during the pandemic. It is possible that PCC prevalence among HCWs is 
consequently higher than that of all adults in Quebec's general population. Therefore, any 
extrapolation to the general population must take into account the proportion of men, minority 
groups, and individuals with high material deprivation. 
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6 CONCLUSION 

Our results have major public health implications. The number of adults living with PCC is 
already high when considering its prevalence of approximately 6% of HCWs, more than half of 
whom have had symptoms persisting over a year. This number will likely continue to increase 
with ongoing SARS-CoV-2 transmission and the risk of PCC from reinfections. PCC is likely one 
of the factors contributing to the current challenges faced by employers in Quebec amid labour 
shortages across several sectors, including health and social services. 

The healthcare system will need to adapt to provide care to this “new” patient population that 
did not exist prior to the pandemic. The health services accessible to patients with PCC will need 
to expand, especially rehabilitation and psychological support services, as well as primary 
medical care. To facilitate access to services and navigation of the healthcare system, it will be 
important not only to train physicians to make accurate PCC diagnoses, but also to improve 
recognition of PCC and its associated symptoms among rehabilitation professionals and other 
health and social services professionals, as suggested by a study conducted in Alberta (45). 
Specific care pathways for interdisciplinary clinical care and post COVID-19 rehabilitation are 
being developed in Quebec and in other Canadian provinces (47,48), but will need to continue 
evolving to meet the current and future needs of patients with PCC. An in-depth understanding 
of the realities of patients and those who work in health and social services in Quebec will be 
essential to guide or adapt service delivery and symptom management, while taking into 
account the multidisciplinary nature of PCC management until the research leads to the 
development of curative treatments. Persistent PCC symptoms are associated with significant 
work absenteeism, which may require adjustments by insurers and the CNESST. 

Currently there is no specific diagnostic test for PCC. The diagnosis is based on the persistence 
or emergence of symptoms following a SARS-CoV-2 infection in the absence of an alternative 
diagnosis (2). Confirmation of an acute SARS-CoV-2 infection remains central to establishing a 
PCC diagnosis. Rapid antigen detection tests for COVID-19 have imperfect sensitivity (false 
negatives), and access to them has become very limited since the summer of 2023. We can 
therefore anticipate an additional challenge in establishing the diagnosis for the many 
Quebecers who will develop PCC over the coming years without having had confirmation of 
their SARS-CoV-2 infection. 

In conclusion, this new condition, which adds to the range of health problems that existed 
before the pandemic, poses major challenges for the health and social services system in terms 
of providing a diagnosis and appropriate and accessible rehabilitation services.
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APPENDIX 2  ADDITIONAL TABLES 

Table 7 Characteristics of all health workers invited by email, participants in the electronic 
questionnaire, and participants in the telephone questionnaire 

Population All HCWs (invited by 
email) 

Electronic 
questionnaire 
participants 

Telephone questionnaire 
participants   

Total N 397,222 22,496 3,930 
N % N % N % 

Age (years) 
18–39 178,832 45.0 7,696 34.2 1,820 45.8 
40–49 93,038 23.4 6,358 28.3 884 22.2 
50–59 77,829 19.6 5,094 22.6 775 19.5 
60+ 47,523 12.0 3,348 14.9 499 12.5 
Sex (Female) 309,300 77.9 18,151 80.7 3,113 78.3 
Employment type 
Physician 18,450 4.6 1,178 5.2 177 4.4 
Nursing and cardiorespiratory care 103,110 26.0 5,958 26.5 1,057 26.6 
Paratechnical, ancillary services, or trades staff 110,885 27.9 3,728 16.6 1,062 26.7 
Office staff, technician, or administrative 
professional 63,558 16.0 3,694 16.4 655 16.7 

Health and social services technician or 
professional 75,763 19.1 5,903 26.2 752 18.9 

Management 12,142 3.1 1,257 5.6 128 3.2 
Pharmacist 5,574 1.4 237 1.1 69 1.7 
Other/DK 7,740 1.9 541 2.4 68 1.7 
Comorbiditiesa

At least one comorbidity 161,265 40.6 9,563 42.5 1,653 41.6 
At least two comorbidities 60,213 15.2 3,672 16.3 591 14.9 
Vaccination against COVID-19 at the time of questionnaire 
0 doses 1,130 0.3 172 0.8 2 0.1 
1 dose 5,885 1.5 158 0.7 46 1.2 
2 doses 109,203 27.5 3,179 14.1 1,044 26.2 
3 or more doses 281,004 70.7 18,987 84.4 2,886 72.5 
Health region 

Montréal 84,001 21.1 5,119 22.8 754 19.0 
Montérégie 67,099 16.9 4,004 17.8 650 16.3 
Capitale-Nationale 41,217 10.4 2,745 12.2 422 10.6 
Laurentides 29,825 7.5 1,626 7.2 312 7.8 
Lanaudière 27,992 7.0 1,311 5.8 294 7.4 
Mauricie and Centre-du-Québec 26,455 6.7 1,347 6.0 284 7.1 
Estrie 25,304 6.4 1,580 7.0 281 7.1 
Chaudières-Appalaches 20,255 5.1 1,101 4.9 206 5.2 
Laval 19,103 4.8 950 4.2 163 4.1 
Other (< 5%)b 55,971 14.1 2,713 12.1 612 15.4 

a Comorbidities: depressive disorder, alcohol abuse, drug abuse, hypertension, chronic lung disease, hypothyroidism, kidney 
disease, fluid and electrolyte disorders, peripheral vascular disorders, obesity, dementia, cerebrovascular disease, liver disease, 
psychosis, pulmonary vascular disorders, rheumatoid arthritis, coagulopathy, weight loss, paralysis, ulcer disease, AIDS/HIV, 
anaemia, cardiovascular disease, diabetes, neurological disorders, immune system problems, cancer. 

b Other health regions: Bas-Saint-Laurent, Saguenay–Lac-Saint-Jean, Outaouais, Laval, and others. 
Abbreviations: DK: don’t know; HCW: healthcare worker   
Note: Values in blue indicate statistically significant bivariate associations (p < 0.05): electronic questionnaire participants vs all 

HCWs, and telephone questionnaire participants vs random sample of non-respondents 
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Table 8 Risk of PCC and of prevalent severe PCC according to race/ethnicity and material 
and social deprivation indices, stratified by sex 

 Population Risk of PCC Risk of severe pPCC 
 Total Female Male Total Female Male Total Female Male 
 N N N Row % Row % Row % Row % Row % Row % 
 16,661 13,694 2,967 16.8 17.3 14.2 4.7 4.8 4.3 
Race/ethnicity          
  White 14,435 11,977 2,368 16.0 16.5 13.4 4.5 4.6 4.1 
  Arab 283 177 106 21.6 19.8 24.5 9.2 6.2 14.2 
  Asian 425 348 77 14.8 16.4 7.8 2.8 3.4 0.0 
  Hispanic 337 241 96 23.1 25.7 16.7 6.5 7.5 4.2 
  Black 695 517 178 22.6 25.0 15.7 4.9 5.6 2.8 
  Other/DK 490 361 129 23.3 24.7 19.4 5.3 6.1 3.1 
Average annual incomea          
  < CAD 60,000 2,928 2,243 685 23.9 25.5 18.7 9.8 10.4 7.9 
  CAD 60,000 – < 70,000 4,164 3,739 425 17.0 17.0 16.2 3.3 3.2 4.0 
  CAD 70,000 – < 80,000 6,505 5,488 1,017 14.6 15.1 11.9 3.9 4.1 2.8 
  ≥ CAD 80,000 892 584 308 11.0 11.3 10.4 2.2 2.2 2.3 
Material deprivation indexb          
  Q1 (very advantaged) 4,089 3,300 789 14.1 14.5 12.4 3.4 3.4 3.5 
  Q2 3,826 3,191 635 16.8 17.4 13.7 4.3 4.3 4.1 
  Q3 3,288 2,732 556 17.3 18.0 13.8 4.7 4.8 4.0 
  Q4 2,768 2,287 481 17.6 18.1 15.0 5.6 5.9 4.4 
  Q5 (very deprived) 2,088 1,696 392 19.6 20.2 17.1 6.3 6.3 6.4 
Social deprivation indexb          
  Q1 (very advantaged) 3,317 2,817 500 15.3 16.2 10.8 4.3 4.7 2.4 
  Q2 3,221 2,713 508 17.4 17.7 15.4 4.5 4.3 5.5 
  Q3 3,285 2,736 549 16.6 17.3 12.9 4.8 4.8 4.6 
  Q4 3,211 2,603 608 17.4 18.0 15.0 5.1 5.1 4.9 
  Q5 (very deprived) 3,025 2,337 688 16.8 17.2 15.6 4.5 4.6 3.9 

a Among PCC cases with a job title excluding the following categories: other health professionals and other health 
technicians. 

b Among PCC cases with information on the material and social deprivation indices, excluding 836 respondents with 
missing or unlinked index data. 

Abbreviations:  PCC: post COVID-19 condition; pPCC: prevalent post COVID-19 condition; CAD: Canadian dollars; DK: 
don't know; Q1–Q5: quintile  
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Table 9 Multivariate analysis of risk factors associated with the likelihood of developing 
post COVID-19 condition, stratified by period of SARS-CoV-2 variant circulation  

 Pre-variants of 
concern period 

Alpha, Gamma, or 
Delta period 

Omicron period 

 Adjusted ORa  
(95% CI) 

Adjusted ORa  
(95% CI) 

Adjusted ORa  
(95% CI) 

PCC cases (n) 647 214 1,484 
COVID controls (n) 1,678 1,215 10,972 
Age (years)    
  18–39 1 [reference] 1 [reference] 1 [reference] 
  40–49 1.9 (1.4–2.4) 1.6 (1.1–2.4) 1.6 (1.4–1.9) 
  50–59 1.9 (1.4–2.5) 2.3 (1.4–3.6) 1.8 (1.5–2.1) 
  ≥ 60 2.4 (1.6–3.5) 1.0 (0.5–2.2) 1.3 (1.1–1.7) 
Sex    
  Female 1 [reference] 1 [reference] 1 [reference] 
  Male 0.7 (0.4–1.2) 0.9 (0.4–1.8) 0.9 (0.7–1.2) 
Language    
  French 1 [reference] 1 [reference] 1 [reference] 
  English 1.0 (0.7–1.5) 1.2 (0.6–2.2) 1.1 (0.9–1.3) 
Place of birth    
  Born in Canada 1 [reference] 1 [reference] 1 [reference] 
  Born outside Canada 1 (0.7–1.5) 1.1 (0.6–1.9) 1.0 (0.8–1.3) 
Race/ethnicity    
  White 1 [reference] 1 [reference] 1 [reference] 
  Arab 1.5 (0.7–2.8) 2.9 (1.2–7.4) 1.3 (0.8–2.0) 
  Asian 0.8 (0.4–1.6) 0.8 (0.2–2.8) 1.2 (0.8–1.8) 
  Hispanic 1.4 (0.8–2.4) 1.6 (0.6–4.5) 1.4 (0.9–2.1) 
  Black 1.1 (0.7–1.7) 1.3 (0.7–2.8) 1.5 (1.0–2.0) 
  Other/DK 1.4 (0.8–2.2) 2.2 (1.1–4.4) 1.9 (1.4–2.5) 
Comorbidities     
  Chronic respiratory disease (yes vs no) 1.8 (1.3–2.5) 1.4 (0.8–2.5) 1.5 (1.2–1.8) 
  Cardiovascular disease (yes vs no) 1.1 (0.7–1.7) 2.6 (1.4–5.0) 1.2 (0.9–1.6) 
  Obesity (yes vs no) 1.6 (1.1–2.3) 0.7 (0.3–1.4) 1.2 (0.9–1.5) 
  Diabetes (yes vs no) 1.3 (0.8–2.2) 2.1 (1.0–4.4) 0.9 (0.7–1.3) 
  Hypertension (yes vs no) 1.2 (0.8–1.8) 0.9 (0.4–1.7) 1.1 (0.8–1.3) 
  Depressive disorder (yes vs no) 1.3 (1.0–1.7) 1.7 (1.1–2.6) 1.3 (1.1–1.6) 
  ≥ 2 comorbiditiesb (vs < 2) 1.0 (0.7–1.5) 0.6 (0.4–1.1) 1.1 (0.9–1.3) 
Material deprivation index (quintiles)    
  Q1 (very advantaged) 1 [reference] 1 [reference] 1 [reference] 
  Q2–Q3–Q4 1.1 (0.8–1.4) 1.8 (1.2–2.8) 1.2 (1.1–1.4) 
  Q5 (very deprived) 1.1 (0.8–1.6) 1.7 (1.0–3.0) 1.5 (1.2–1.8) 
Social deprivation index (quintiles)    
  Q1 (very advantaged) 1 [reference] 1 [reference] 1 [reference] 
  Q2–Q3–Q4 1.1 (0.8–1.4) 1.0 (0.7–1.5) 1.3 (1.1–1.5) 
  Q5 (very deprived) 1.2 (0.9–1.6) 1.0 (0.6–1.7) 1.2 (1.0–1.5) 
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Table 9 Multivariate analysis of risk factors associated with the likelihood of developing 
post COVID-19 condition, stratified by period of SARS-CoV-2 variant circulation 
(continued) 

 Pre-variants of 
concern period 

Alpha, Gamma, or 
Delta period 

Omicron period 

 Adjusted ORa  
(95% CI) 

Adjusted ORa  
(95% CI) 

Adjusted ORa  
(95% CI) 

PCC cases (n) 647 214 1,484 
COVID controls (n) 1,678 1,215 10,972 
Vaccination statusc    
  Unvaccinated or 1 dose  NA 1 [reference] 1 [reference] 
  ≥ 2 doses, last dose ≥ 6 mo prior NA 1.4 (0.6–2.8) 1.5 (0.8–2.7) 
  ≥ 2 doses, last dose < 6 mo prior NA 1.1 (0.7–1.6) 1.0 (0.5–1.9) 
Variants    
Omicron BA.1 NA NA 1 [reference] 
Omicron BA.2 NA NA 0.9 (0.8–1.0) 
Omicron BA.4/BA.5 NA NA 0.9 (0.7–1.0) 
Omicron BQ1 NA NA 1.0 (0.8–1.2) 
Omicron XBB NA NA 1.2 (0.8–1.8) 

a   Odds ratio adjusted for the final model variables and health regions. 
b Comorbidities: depressive disorder, alcohol abuse, drug abuse, hypertension, chronic lung disease, hypothyroidism, 

kidney disease, fluid and electrolyte disorders, peripheral vascular disorders, obesity, dementia, cerebrovascular 
disease, neurological disorders, liver disease, psychosis, pulmonary vascular disorders, rheumatoid arthritis, 
coagulopathy, weight loss, paralysis, ulcer disease, AIDS/HIV, anaemia, cardiovascular disease, diabetes, immune 
system problems, cancer. 

c  Vaccination status at the onset of the acute episode of COVID-19 infection. 
Abbreviations:  PCC: post COVID-19 condition; CI: confidence interval; NA: not applicable; DK: don't know; OR: odds 

 ratio.  
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Table 10 Multivariate analysis of risk factors associated with the likelihood of developing 
post COVID-19 condition, stratified by acute episode treatment type (hospitalized 
or outpatient)  

 COVID cases hospitalized 
during acute episode 

Outpatient COVID cases 
with one acute episode 

 Adjusted ORa  
(95% CI) 

Adjusted ORa  
(95% CI) 

PCC cases (n) 94 1,411 
COVID controls (n) 354 9,780 
Age (years)   
  18–39 1 [reference] 1 [reference] 
  40–49 2.0 (1.1–3.5) 1.6 (1.4–1.9) 
  50–59 3.1 (1.7–5.6) 1.8 (1.5–2.0) 
  ≥ 60 2.8 (1.2–6.3) 1.4 (1.2–1.7) 
Sex   
  Female 1 [reference] 1 [reference] 
  Male 2.4 (0.7–7.8) 0.8 (0.6–1.1) 
Language   
  French 1 [reference] 1 [reference] 
  English 0.8 (0.2–2.4) 1.1 (0.9–1.3) 
Place of birth   
  Born in Canada 1 [reference] 1 [reference] 
  Born outside Canada 1.0 (0.4–2.2) 1.0 (0.8–1.2) 
Race/ethnicity   
  White 1 [reference] 1 [reference] 
  Arab 1.8 (0.5–6.8) 1.5 (1.0–2.1) 
  Asian 1.1 (0.2–4.7) 1.1 (0.8–1.5) 
  Hispanic 3.8 (0.9–16.1) 1.4 (1.0–1.9) 
  Black 2.4 (0.9–6.9) 1.2 (1.0–1.6) 
  Other/DK 3.1 (1.2–8.4) 1.7 (1.3–2.2) 
Comorbidities    
  Chronic respiratory disease (yes vs no) 1.7 (0.9–3.1) 1.5 (1.3–1.8) 
  Cardiovascular disease (yes vs no) 1.3 (0.5–3.1) 1.3 (1.0–1.6) 
  Obesity (yes vs no) 0.8 (0.3–1.7) 1.2 (1.0–1.5) 
  Diabetes (yes vs no) 1.2 (0.5–2.9) 1.1 (0.9–1.4) 
  Hypertension (yes vs no) 0.9 (0.5–1.9) 1.1 (0.9–1.3) 
  Depressive disorder (yes vs no) 1.0 (0.6–1.8) 1.4 (1.2–1.6) 
  ≥ 2 comorbiditiesb (vs < 2) 1.3 (0.7–2.5) 1.0 (0.9–1.2) 
Variants   
  Pre-variants of concern 5.7 (1.6–20.2) 3.0 (2.2–4.1) 
  Alpha, Gamma, Delta 2.6 (0.9–7.6) 1.4 (1.1–1.7) 
  Omicron 1 [reference] 1 [reference] 
Material deprivation index (quintiles)   
  Q1 (very advantaged) 1 [reference] 1 [reference] 
  Q2–Q3–Q4 1.6 (0.9–2.7) 1.2 (1.1–1.4) 
  Q5 (very deprived) 1.7 (0.8–3.5) 1.4 (1.2–1.6) 
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Table 10 Multivariate analysis of risk factors associated with the likelihood of developing 
post COVID-19 condition, stratified by acute episode treatment type (hospitalized 
or outpatient) (continued)  

 COVID cases hospitalized 
during acute episode 

Outpatient COVID cases 
with one acute episode 

 Adjusted ORa  
(95% CI) 

Adjusted ORa  
(95% CI) 

PCC cases (n) 94 1,411 
COVID controls (n) 354 9,780 
Social deprivation index (quintiles)   
  Q1 (very advantaged) 1 [reference] 1 [reference] 
  Q2–Q3–Q4 1.1 (0.7–1.9) 1.2 (1.0–1.3) 
  Q5 (very deprived) 1.1 (0.6–2.3) 1.2 (1.0–1.4) 
Vaccination statusc    
  Unvaccinated or 1 dose  1 [reference] 1 [reference] 
  ≥ 2 doses, last dose ≥ 6 mo prior 1.8 (0.5–6.3) 1.4 (1.0–1.9) 
  ≥ 2 doses, last dose < 6 mo prior 1.3 (0.4–4.3) 1.0 (0.7–1.3) 

a  Odds ratio adjusted for the final model variables and health regions. 
b Comorbidities: depressive disorder, alcohol abuse, drug abuse, hypertension, chronic lung disease, hypothyroidism, 

kidney disease, fluid and electrolyte disorders, peripheral vascular disorders, obesity, dementia, cerebrovascular 
disease, neurological disorders, liver disease, psychosis, pulmonary vascular disorders, rheumatoid arthritis, 
coagulopathy, weight loss, paralysis, ulcer disease, AIDS/HIV, anaemia, cardiovascular disease, diabetes, immune 
system problems, cancer. 

c  Vaccination status at the onset of the acute episode of COVID-19 infection. 
Abbreviations: PCC: post COVID-19 condition; CI: confidence interval; NA: not applicable; DK: don't know; OR: odds 

ratio  
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Table 11 Medical care requested and received according to sociodemographic characteristics of post COVID-19 condition 
cases 

  
Medical care 

Rehabilitation/occupational 
therapy services 

Psychological follow-up 

Sociodemographic 
characteristics Total  

Request
ed/Tota
l 

Receive
d/Total 

Receive
d/Requ
ested 

Benefite
d/Recei
ved 

Request
ed/Tota
l 

Receive
d/Total 

Receive
d/Requ
ested 

Benefite
d/Recei
ved 

Request
ed/Tota
l 

Receive
d/Total 

Receive
d/Requ
ested 

Benefite
d/Recei
ved 

 N % % % % % % % % % % % % 
Sex 2,718                   
  Female 2,305 67.5% 49.8% 73.8% 73.0% 41.3% 15.7% 38.1% 82.4% 32.1% 12.4% 38.5% 82.5% 
  Male 413 63.7% 40.4% 63.5% 70.1% 37.8% 12.6% 33.3% 75.0% 30.5% 9.4% 31.0% 79.5% 
Age 2,718                   
  18–39 years 809 62.8% 44.3% 70.5% 72.1% 37.7% 12.4% 32.8% 82.0% 34.1% 13.0% 38.0% 84.8% 
  40–49 years 926 69.9% 51.7% 74.0% 72.2% 43.3% 15.6% 35.9% 79.9% 32.5% 11.4% 35.2% 86.8% 
  50–59 years 683 69.7% 49.5% 71.0% 71.6% 43.3% 17.4% 40.2% 83.2% 31.5% 12.3% 39.1% 76.2% 
  ≥ 60 years 300 62.3% 46.7% 74.9% 77.9% 35.7% 17.3% 48.6% 80.8% 24.7% 9.7% 39.2% 72.4% 
Race/ethnicity 2,718                   
  White 2,243 66.0% 48.8% 73.9% 72.3% 39.3% 15.5% 39.4% 83.0% 30.9% 12.7% 41.1% 83.5% 
  Black 149 67.8% 44.3% 65.3% 65.2% 45.6% 15.4% 33.8% 52.2% 32.9% 4.7% 14.3% 57.1% 
  Hispanic 74 83.8% 59.5% 71.0% 81.8% 48.6% 9.5% 19.4% 100% 43.2% 13.5% 31.3% 90.0% 
  Asian 62 62.9% 38.7% 61.5% 79.2% 54.8% 19.4% 35.3% 91.7% 32.3% 8.1% 25.0% 80.0% 
  Arab 55 72.7% 40.0% 55.0% 68.2% 50.9% 9.1% 17.9% 60.0% 40.0% 5.5% 13.6% 0.0% 
  Indigenous 26 73.1% 50.0% 68.4% 61.5% 42.3% 19.2% 45.5% 60.0% 26.9% 7.7% 28.6% 0.0% 
  Other/DK/NR 109 70.6% 47.7% 67.5% 82.7% 46.8% 14.7% 31.4% 87.5% 38.5% 11.0% 28.6% 91.7% 
Health region 2,718                   
  Montréal 600 67.8% 47.7% 70.3% 72.0% 42.7% 14.8% 34.8% 78.7% 35.0% 12.5% 35.7% 86.7% 
  Montérégie 537 67.4% 50.3% 74.6% 74.1% 43.4% 17.5% 40.3% 83.0% 35.6% 14.3% 40.3% 77.9% 
  Capitale-Nationale 295 68.5% 47.5% 69.3% 65.7% 39.3% 15.3% 38.8% 86.7% 31.9% 11.5% 36.2% 88.2% 
  Estrie 195 63.6% 49.2% 77.4% 69.8% 36.9% 14.9% 40.3% 75.9% 28.2% 9.2% 32.7% 88.9% 
  Laurentides 193 65.3% 46.6% 71.4% 72.2% 41.5% 14.5% 35.0% 82.1% 27.5% 14.5% 52.8% 85.7% 
  Rest of Quebec 898 66.5% 48.2% 72.5% 75.1% 39.3% 14.5% 36.8% 81.5% 29.3% 10.2% 35.0% 77.2% 
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Table 11 Medical care requested and received according to sociodemographic characteristics of PCC cases (continued) 

  
Medical care 

Rehabilitation/occupational 
therapy services 

Psychological follow-up 

Sociodemographic 
characteristics Total  

Request
ed/Tota
l 

Receive
d/Total 

Receive
d/Requ
ested 

Benefite
d/Recei
ved 

Request
ed/Tota
l 

Receive
d/Total 

Receive
d/Requ
ested 

Benefite
d/Recei
ved 

Request
ed/Tota
l 

Receive
d/Total 

Receive
d/Requ
ested 

Benefite
d/Recei
ved 

Census area 2,718 

Request
ed/Tota
l 

Receive
d/Total 

Receive
d/Requ
ested 

Benefite
d/Recei
ved             

 Montréal Metropolitan 
Area 1,388 66.6% 48.4% 72.6% 72.9% 43.2% 15.5% 35.9% 80.5% 35.5% 12.8% 36.1% 83.1% 
  Other metropolitan areas 
(> 100,000 inhab.) 687 70.2% 50.1% 71.4% 68.6% 41.6% 16.4% 39.5% 83.2% 29.5% 11.9% 40.4% 80.5% 
  Cities (10, 000 to 
100,000 inhab.) 244 63.5% 45.5% 71.6% 77.5% 37.7% 14.3% 38.0% 71.4% 28.3% 11.1% 39.1% 74.1% 
  Small towns/rural areas (< 
10,000 inhab.) 399 64.2% 47.1% 73.4% 76.1% 33.1% 13.0% 39.4% 88.5% 25.3% 9.3% 36.6% 86.5% 
Employment type 2,718                   
  Physician 95 51.6% 36.8% 71.4% 85.7% 36.8% 18.9% 51.4% 88.9% 27.4% 15.8% 57.7% 93.3% 
  Nurse/Licensed practical 
nurse 793 67.6% 49.9% 73.9% 72.2% 38.7% 13.5% 34.9% 81.3% 30.4% 9.7% 32.0% 79.2% 
  Patient attendant/Nurse 
aide 316 69.9% 48.4% 69.2% 70.6% 44.9% 15.5% 34.5% 67.3% 38.0% 12.0% 31.7% 78.9% 
  Psychosocial professional  287 67.6% 51.6% 76.3% 75.0% 42.5% 17.8% 41.8% 82.4% 31.4% 15.3% 48.9% 84.1% 
  Housekeeping staff 107 68.2% 52.3% 76.7% 71.4% 44.9% 19.6% 43.8% 71.4% 36.4% 14.0% 38.5% 80.0% 
Administrator/Manager/Exe
cutive 506 67.0% 48.4% 72.3% 70.6% 41.5% 13.4% 32.4% 82.4% 29.1% 10.1% 34.7% 84.3% 
  Other  614 66.1% 45.9% 69.5% 73.4% 39.9% 16.4% 41.2% 88.1% 33.1% 13.7% 41.4% 82.1% 
Average annual incomea 2,382                   
  < CAD 60,000 673 72.4% 51.6% 71.3% 72.0% 45.2% 15.3% 33.9% 75.7% 38.0% 12.8% 33.6% 79.1% 
  CAD 60,000 – < 70,000 692 63.4% 46.4% 73.1% 71.0% 36.3% 13.7% 37.8% 80.0% 28.5% 9.2% 32.5% 81.3% 
  CAD 70,000 – < 80,000 922 66.8% 49.9% 74.7% 72.4% 41.9% 15.9% 38.1% 84.4% 31.3% 12.5% 39.8% 83.5% 
  CAD 80,000+ 95 51.6% 36.8% 71.4% 85.7% 36.8% 18.9% 51.4% 88.9% 27.4% 15.8% 57.7% 93.3% 
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Table 11 Medical care requested and received according to sociodemographic characteristics of PCC cases (continued) 

  Medical care Rehabilitation/occupational therapy 
services Psychological follow-up 

Sociodemographic 
characteristics Total  

Deman
d/Total 

Receive
d/Total 

Receive
d/Dema
nd 

Benefite
d/Recei
ved 

Deman
d/Total 

Receive
d/Total 

Receive
d/Dema
nd 

Benefite
d/Recei
ved 

Deman
d/Total 

Receive
d/Total 

Receive
d/Dema
nd 

Benefite
d/Recei
ved 

Material deprivation 
indexb 2,609                   
  Q1 (very advantaged)  563 62.5% 44.0% 70.5% 73.4% 37.8% 15.6% 41.3% 83.0% 31.1% 12.8% 41.1% 81.9% 
  Q2 628 68.0% 49.8% 73.3% 70.9% 39.5% 15.9% 40.3% 81.0% 31.4% 13.2% 42.1% 81.9% 
  Q3 553 66.7% 49.4% 74.0% 71.1% 42.9% 14.3% 33.3% 86.1% 34.5% 10.1% 29.3% 87.5% 
  Q4 469 69.7% 51.4% 73.7% 72.6% 42.0% 15.8% 37.6% 79.7% 30.5% 12.2% 39.9% 75.4% 
  Q5 (very deprived)  396 68.7% 47.2% 68.8% 74.3% 42.9% 15.7% 36.5% 74.2% 30.6% 10.1% 33.1% 77.5% 
Social deprivation index 2,609                   
  Q1 (very advantaged)  494 67.8% 50.6% 74.6% 68.8% 46.0% 15.0% 32.6% 82.4% 33.6% 11.7% 34.9% 79.3% 
  Q2 545 68.8% 51.9% 75.5% 80.9% 40.9% 16.3% 39.9% 88.8% 29.2% 10.6% 36.5% 82.8% 
  Q3 535 64.7% 44.7% 69.1% 69.0% 37.4% 15.5% 41.5% 75.9% 28.8% 10.7% 37.0% 86.0% 
  Q4 542 65.9% 46.7% 70.9% 74.3% 40.2% 15.7% 39.0% 77.6% 33.2% 12.2% 36.7% 80.3% 
  Q5 (very deprived)  493 67.7% 48.1% 71.0% 66.7% 40.0% 14.6% 36.5% 80.6% 34.1% 14.0% 41.1% 78.3% 

a Among PCC cases with a job title excluding the following categories: other health professionals and other health technicians.  
b Among PCC cases with information on material and social deprivation indices. 
Abbreviations: PCC: post COVID-19 condition; inhab.: inhabitants; DK: don't know; NR: no response; Q1–Q5: quintiles 
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