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Abstract
Objectives The impact of long COVID among persons hospitalized and discharged home is unknown.We aimed to (1) report the
prevalence of long COVID in persons hospitalized for COVID-19 and discharged home; (2) estimate the prevalence of physical,
sensory, and psychological/mental health impairments; and (3) explore associated factors.
Methods We conducted a telephone survey of adult residents in Laval, Quebec, who were discharged home ≥ 2 months post-
hospitalization for COVID-19. Participants responded to a standard questionnaire regarding persistent symptoms. We calculated
the prevalence of long COVID and of persistent types of symptoms and evaluated associated factors using bivariate analysis and
multivariable logistic regression.
Results In our sample (n = 398), 70% reported physical symptoms, 58% psychological problems, and 16% sensory impairments.
31.5% reported being troubled by persistent symptoms (long COVID). Factors associated with long COVID were a greater
number of symptoms (odds ratio (OR) = 1.97, 95% confidence interval (CI) = 1.69–2.28) and increased hospital stay (OR = 1.03,
95%CI = 1.01–1.06). Other factors associatedwith physical and psychological symptoms were female sex (OR = 2.17, 95%CI =
1.27–3.71 and OR = 2.06, 95% CI = 1.25–3.39; respectively), higher education level (OR = 2.10, 95% CI = 1.20–3.68 and OR =
2.43, 95% CI = 1.44–4.14; respectively), and obesity (OR = 1.95, 95% CI = 1.15–3.34 and OR = 1.70, 95% CI = 1.05–2.77;
respectively).
Conclusion In this population-based study of persons hospitalized for COVID-19 and discharged home, nearly one third were
troubled by symptoms for 2 months or more post-discharge. There was a high proportion with persistent physical and
psychological/mental health symptoms. Further research will assess the specific needs of these patients to inform health policy
makers on service requirements for these persons.

Résumé
Objectifs L’impact de la présence de la COVID longue chez les personnes hospitalisées et lors de leur congé de l’hôpital est
inconnu. Dans le cadre de cette étude, nous visions à 1) rapporter la prévalence de la présence de la COVID longue chez les
personnes hospitalisées en raison de la COVID-19 et lors de leur congé à la maison; 2) estimer la prévalence des déficiences
physiques, sensorielles et psychologiques/cognitives; et 3) explorer les facteurs associés.
Méthodes Nous avons mené une enquête téléphonique auprès des résidents adultes de Laval, au Québec, qui ont reçu leur congé
de l’hôpital plus de deux mois après avoir été hospitalisés en raison de la COVID-19. Les participants ont répondu à un
questionnaire standard concernant leurs symptômes résiduels. Nous avons calculé la prévalence de la COVID longue et le type
de symptômes résiduels et nous avons évalué les facteurs associés en utilisant une analyse bivariée et une régression logistique
multivariable.
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Résultats Dans notre échantillon (n=398), 70 % ont déclaré des symptômes physiques, 58 % des problèmes psychologiques et
16 % des déficiences sensorielles. 31,5 % ont déclaré être perturbés par des symptômes résiduels (COVID longue). Les facteurs
associés à la COVID longue étaient un plus grand nombre de symptômes (Rapport de cotes (OR)=1,97, intervalle de confiance à
95% (IC)=1,69-2,28) et une durée d’hospitalisation plus longue (OR=1,03, IC 95%=1,01-1,06). Les autres facteurs associés aux
symptômes physiques et psychologiques étaient le sexe féminin (OR=2,17, IC 95%=1,27-3,71 et OR=2,06, IC 95%=1,25-3,39;
respectivement), un niveau d’éducation plus élevé (OR=2,10, IC 95%=1,20-3,68 et OR=2,43, IC 95%=1,44-4,14;
respectivement) et l’obésité (OR=1,95, IC 95%=1,15-3,34 et OR=1,70, IC 95%=1,05-2,77; respectivement).
Conclusion Dans cette étude effectuée sur une population de personnes hospitalisées pour la COVID-19 et lors de leur congé de
l’hôpital, près d’un tiers ont été perturbées par la présence de symptômes résiduels présents pendant 2 mois ou plus après leur
congé. Une forte proportion d’entre elles présentait des symptômes physiques et psychologiques/enjeux de santé mentale
persistants. Des recherches futures permettront d’évaluer les besoins spécifiques de ces individus afin d’informer les décideurs
politiques en santé de leurs besoins afin d’offrir des services adaptés à leur condition.

Keywords LongCOVID . COVID-19 . Survey . Symptoms

Mots-clés COVID longue . enquête . symptômes

Introduction

As we enter the third year of the COVID-19 epidemic, it is
becoming more frequent to hear of long-term sequelae expe-
rienced by many who were infected (Nalbandian et al., 2021).
The Centers for Disease Control and Prevention in the United
States (CDC) describes long COVID as a condition that has a
range of symptoms that can last weeks or months after infec-
tion and can worsen with physical or mental activity (Phillips
& Williams, 2021). Several definitions for long COVID are
suggested in terms of time post-infection with lasting symp-
toms. The World Health Organization favours 12 weeks
(WHO, 2021), the CDC suggests 4 weeks (CDC, 2021), while
2 months has also been proposed (Brodin, 2021).

A systematic review of sequelae at least 4 weeks post-acute
COVID-19 infection reported pulmonary, hematologic,
cardiovascular, neuropsychiatric, renal, endocrine, gastro-
intestinal, and dermatologic effects (Nalbandian et al.,
2021). Another review described more than 100 long COVID–
related symptoms, with the most prevalent being fatigue, pain or
discomfort, sleep disturbances, shortness of breath, and anxiety
(Domingo et al., 2021). Seven to 9 months post COVID-19
diagnosis, 39% of outpatients reported residual symptoms, with
fatigue being the most common, followed by loss of taste or
smell, dyspnea, and headache (Nehme et al., 2021). Seeßle
et al. (2021) found that after 12 months, only 23% of patients
were completely symptom-free (Seeßle et al., 2021).

Patients hospitalized for COVID-19 may be at increased
risk for long-term symptoms. Nearly a third of 47,780 indi-
viduals discharged from hospital in Britain were readmitted
and more than 10% died after discharge (Ayoubkhani et al.,
2021). Among those hospitalized and evaluated weeks or
months post-discharge, fatigue was the most common symp-
tom; other symptoms included dyspnea, weakness, psycho-
logical distress, sleep disturbance, and musculoskeletal

symptoms. Patients who were admitted to the intensive care
unit (ICU) and women were more likely to have persistent
symptoms (Halpin et al., 2021; Huang et al., 2021;
Karaarslan et al., 2022).

Most studies on long-term effects following hospitalization
for COVID-19were based in one hospital.We studied residents
of an entire city who were hospitalized (at various hospitals) for
COVID-19 and discharged home. Participants were
interviewed at least 2 months after diagnosis with COVID-19.
The rationale was to use a population-based study so that the
health authority could plan, prepare, and provide services to
persons with long COVID. Specific objectives were to (1) re-
port the prevalence of long COVID in a population-based sam-
ple of persons hospitalized with a primary diagnosis of
COVID-19 and discharged home; (2) estimate the prevalence
of physical, sensory, and psychological/mental health impair-
ments that persist post COVID-19 infection; and (3) determine
factors (clinical, sociodemographic, and length of time since
diagnosis and discharge) associated with long COVID.

Methods

We used a cross-sectional population survey design. The pop-
ulation included all adult residents of Laval, Quebec, Canada
(population approximately 450,000) who were hospitalized
for COVID-19 between March 15, 2020 and May 30, 2021
and subsequently discharged home. Those discharged to a
facility such as a long-term care home were excluded.
Participants were recruited at ≥ 2 months after diagnosis. We
received ethics approval from the Comité scientifique et
d’éthique de la recherche de CISSS Laval. Contact informa-
tion for eligible participants was obtained from the Public
Health Department of the City of Laval.We sent a recruitment
pamphlet by email or by post to explain the objectives and
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procedures of the study to all potential participants. Research
assistants then contacted potential participants by telephone to
ask whether they would agree to participate and, if they pro-
vided verbal consent, proceeded to conduct the interview.

The interview consisted of the administration of three ques-
tionnaires (developed and validated in Europe) as well as sev-
eral sociodemographic and clinical questions. The question-
naires included the Newcastle Post-COVID Syndrome Follow
Up Screening Questionnaire (Burns, 2020), COVID-19
Yorkshire Rehabilitation Scale (O’Connor et al., 2022), and
the COVID-19 Rehabilitation Needs Questionnaire
(Lemhöfer et al., 2021). In this paper, we describe the results
of the Newcastle Post-COVID Syndrome Follow Up
Screening Questionnaire. This questionnaire consists of 14
questions that screen for possible long-term symptoms follow-
ing COVID-19 infection with a goal of identifying patients
who may require multi-disciplinary assessment and interven-
tion. Participants are asked to rate how they feel now with
respect to how they were prior to COVID-19 infection. The
questionnaire was translated into French and was adminis-
tered in either English or French, according to the participant’s
preference. The primary outcome is presence of long COVID,
defined by the response to the following question: “Have you
made a full recovery or are you still troubled by symptoms?”
Other outcomes include categorization of reported symptoms:
breathlessness, fatigue, cough, palpitations, weakness, myal-
gia, anosmia, loss of sense of taste, sleep disturbance, night-
mares/flashbacks, low mood, anxious/worry, and weight loss.
We created three categories by grouping symptoms as physi-
cal health symptoms (at least one of the following: breathless-
ness, fatigue, cough, palpitations, weakness, myalgia, sleep
disturbance, weight loss), sensory problems (at least one of
the following: loss of smell and/or taste), and psychological/
mental health symptoms (at least one of the following: palpi-
tations, sleep disturbance, nightmares, low mood, anxiety,
weight loss). In addition, sociodemographic and COVID-
related information were collected.

Based on previous accounts on factors associated with both
mortality and morbidity related to COVID-19 (Halpin et al.,
2021; Huang et al., 2021; Jaspard et al., 2021; Karaarslan et al.,
2022; Nielsen et al., 2021; Taylor et al., 2021), that included
sex, older age, obesity, comorbid conditions, disease severity
(being admitted to ICU and length of hospital stay), and length
of time since diagnosis, we hypothesized that similar factors
may be associated with long COVID. In addition, civil status,
education level, and employment status were considered as
they are often associated with chronic disease (Oates et al.,
2017). Thus, we investigated the following factors: sex, age,
time since diagnosis, employment status pre-infection, civil
status, education, body mass index (BMI), intensive care unit
admission, level of respiratory support, length of hospital stay,
and time since diagnosis. We also explored whether being un-
vaccinated was associated with long COVID.

All analyses were performed using SAS, version 9.4 (SAS
Institute Inc.). Statistical analysis consisted of a description of
the sample, prevalence of long COVID, and prevalence of
various symptoms. We describe the prevalence of each of
the symptoms as well as symptom categories: physical symp-
toms, sensory symptoms, and psychological/mental health–
related symptoms. Finally, we evaluated factors associated
with long COVID and symptom categories using bivariate
analysis and multivariable logistic regression models. We
constructed multivariable models to explore independent fac-
tors associated with having long COVID as well as factors
associated with the category of symptoms: physical,
psychological/mental health, and sensory. We included all
factors described above in the model except for level of respi-
ratory support since this was highly correlated with intensive
care unit admission (the latter being included in the model).
We also performed stratified analyses to explore effect mod-
ification based on sex. It is important to note that the intent
was to explore associated factors and not to develop a predic-
tion model for long COVID. We did not have access to im-
portant variables for such a prediction model, such as immu-
nologic profiles and other comorbidities and certain lifestyle
factors (e.g., smoking).

Results

There were 1124 persons who were eligible to participate; of
these, 314 could not be reached (e.g., wrong phone number,
no answer) and among the 810 who were contacted, 398
consented to participate in the study, for a response rate of
35.4% (398/1124) (Figure 1).

We compared participants to both groups who did not par-
ticipate (those who refused, and those who could not be
reached). There were no differences in sex distribution; how-
ever, participants were on average younger (61.1 ± 16.5) than
both the group who refused (64.8 ± 19.0) (p = 0.003) and
those who could not be reached (66.6 ± 18.1) (p = 0.001).
Participants also had a shorter mean length of stay in hospital
(12.0 ± 18.4 days) compared to both the group who refused
(17.5 ± 30.2) (p = 0.002) and the group not reached (18.2 ±
23.0) (p = 0.001). The time between discharge and the phone
call also differed, with those who participated responding to
the call an average of 262 (sd = 138) days after hospital dis-
charge, compared to those who could not be reached (283
days; sd = 131; p = 0.042).

The sample was 45% female, with a mean age of 61.1 years
(sd = 16.5) and mean BMI of 29.9 (sd = 7.8). The mean length
of stay in hospital was 12.0 days (sd = 18.4) and the median
length of stay was 6 days. Mean time between COVID-19
diagnosis and the telephone interview was 281.4 days (sd =
140.4; range: 69–587); median time was 232 days. At the time
of interview, 72.6% were more than six months and 27.9%
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were more than a year post-diagnosis. Ninety-three partici-
pants (23.4%) had been admitted to the ICU. There were a
total of 27 (6.8%) who were intubated. A description of the
sample is presented in Table 1.

Among our sample, 70.5% revealed that they still had phys-
ical symptoms, 58.1% still had psychological/mental health–
related symptoms, and 16.4% still had sensory symptoms.
Physical symptoms were predominant: 53% reported fatigue,
42% breathlessness, and 38% weakness that limited activities.
Other symptoms cited were hair loss (n = 22; 5.5%), problems
with memory (n = 14; 3.5%) and concentration (n = 14; 3.5%),
headache (n = 14; 3.5%), numbness (n = 12; 3%), and dizziness
(n = 11; 2.8%). The frequency of each of the symptoms listed in
the Newcastle questionnaire is presented in Table 2. Among
those with long COVID, more than 50% reported breathless-
ness, fatigue, weakness, myalgia, low mood, weight loss, and
anxiety whereas among those who reported a full recovery,
35% reported fatigue and less than 25% reported each of the
other symptoms. A greater percentage of participants in the
long COVID group reported each symptom.

Although only 104 (26.3%) claimed to have no symptoms
whatsoever, over two thirds of participants (n = 270; 68.5%)
said that they had recovered and were no longer troubled by
symptoms and on average, recovery occurred within 2
months. On the other hand, 124 (31.5%) reported that they
were “troubled by persisting symptoms” (long COVID cases);
they were more likely to have more than a high school educa-
tion level, be obese (BMI ≥ 30), have been in ICU, have
required a higher level of respiratory support, and have had
a longer stay in hospital (Table 3). The time since COVID

diagnosis for the long COVID group was on average 281.6
days: 74.8% were ≥ 6 months and 28.5% ≥ 12 months.

In order to compare our definition of long COVID to that of
the WHO, we calculated the proportion at 12 weeks for those
troubled by persisting symptoms which was 31.8%. We also
calculated the proportion complaining of any symptom which
was 73.7% at both 8 weeks and 12 weeks.

Bivariate analysis for each of the three symptom categories
(physical, psychological/mental health, and sensory) indicated
the following. Females were more likely than males to have
physical (p = 0.02) and sensory (p = 0.03) symptoms. Those
with higher education were more likely to have physical (p =
0.02) and psychological/mental health (p = 0.01) symptoms.
Individuals who were obese had a greater number of physical
symptoms (p = 0.01) and those who were admitted to ICU
were more likely to have at least one physical symptom (p =
0.03) and psychological/mental health symptom (p = 0.03).

Multivariable logistic regression models for five outcomes
(long COVID; physical symptoms; psychological/mental
health–related symptoms; sensory symptoms; any symptom)
are presented in Table 4. Having long COVID was associated
with longer stay in hospital and having a greater number of
symptoms as well as having been working pre-COVID diag-
nosis. Females, those having higher levels of education, and
those who were obese were more likely to have physical,
psychological/mental health symptoms, or any symptom;
and longer hospital stay was associated with both physical
and psychological/mental health–related symptoms.
Stratified analyses based on sex showed no evidence of effect
modification. For example, not working pre-diagnosis was

Fig. 1 A schematic flowchart of the study sample
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associated with not having long COVID in both females
(OR = 0.2, 95% CI = 0.1, 0.8) and males (OR = 0.2, 95%
CI = 0.1, 0.7). Having more symptoms was associated with
having long COVID in both females (OR = 2.1, 95% CI = 1.6,
2.7) and males (OR = 1.9, 95% CI = 1.6, 2.3).

Discussion

In this population-based study on hospitalized patients who
were discharged home following COVID-19 infection, we
found that 31.5% were troubled by persisting symptoms (long
COVID), with physical symptoms such as fatigue and

weakness being the most prevalent ones. Factors associated
with persistent symptoms were having a greater number of
symptoms, an increased length of stay in hospital, female
sex, and higher educational level.

The 31.5% prevalence of long COVID among patients
who were hospitalized for COVID and discharged home in-
dicates that a substantial proportion of them reported symp-
toms that persist past 2 months. For almost three quarters of
those with long COVID, symptoms persisted beyond 6
months. It must be noted that this represents the response to
those who said that they were still troubled by symptoms,
although there were more who reported fatigue (53%),
breathlessness (42%), and weakness that limited their func-
tion (38%) more than before they had COVID. Our percent-
ages are actually higher than those in a French COMEBAC
study (The Writing Committee for the COMEBAC Study
Group, 2021), and are similar to those in a report from
China (Huang et al., 2021). It is interesting that even though
persons claimed having a full recovery, they still reported
having symptoms, although the percentages were signifi-
cantly lower than among those with long COVID. There
were nearly three quarters of respondents who still reported
any symptom. Over a third of persons who reported full re-
covery claimed to still have fatigue. This is a substantial
number; however, based on their response, we did not con-
sider them in our primary outcome of long COVID, and con-
sidered them as having made a full recovery and no longer
being troubled by symptoms.Althoughwe cannot be certain,
they may correspond to a subset of persons with lower per-
ceived need for services who believe that the symptoms will
go away (Taber et al., 2015).

From a health services and policy perspective, the fact that
nearly one third of patients were troubled by their symptoms
many months after infection indicates the need for follow-up
and management of these symptoms after hospital discharge,
particularly for those with physical or psychological/mental
health–related symptoms. Another implication of our results
is the importance of controlling the spread of COVID-19 in
order to prevent long COVID and reduce its long-term burden
on the health care system. In our bivariate analyses, severity of
disease (ICU admission and level of respiratory support) was
associated with long COVID. However, in the multivariable
models, only duration of hospitalization was independently
associated with long COVID and with persistent physical
and psychological/mental health symptoms. Although length
of stay is not necessarily indicative of disease severity for
many types of hospital admissions (Iezzoni et al., 1996;
Hicks & Kammerling, 1993), it may be more correlated with
severity in those who survived COVID and were discharged
home (i.e., not to a convalescent home, rehabilitation centre,
or seniors residence). Thus, survivors of COVID who were
discharged home but had a lengthier course in hospital appear
to be at higher risk for developing long COVID.

Table 1 Demographic and clinical characteristics of persons
hospitalized with COVID-19 and discharged home (N = 398)

n (%)

Sex: female 179 (45.0)

Age: < 65 years 234 (58.8)

Marital status: married or living together 267 (68.1)

Education

≤ High school diploma 134 (35.0)

> High school but < Bachelor’s degree 134 (35.0)

≥ Bachelor’s degree 115 (30.0)

Current employment status

Employed full-time 132 (34.2)

Employed part-time 30 (7.8)

Not working due to illness 32 (8.3)

Not working for other reasons 192 (49.7)

Body mass index (BMI)

Underweight (< 18.5) 3 (0.8)

Normal weight (18.5–24.9) 72 (19.6)

Overweight (25.0–29.9) 143 (38.9)

Obese (≥ 30.0) 150 (40.8)

Admitted to intensive care unit (ICU) 93 (23.4)

Level of respiratory support

None 151 (37.9)

Oxygen 187 (47.0)

Enhanced support (e.g., CPAP) 33 (8.3)

Intubated 27 (6.8)

Vaccinated at time of interview

No 41 (10.7)

One dose 113 (29.4)

Two doses 230 (59.9)

Time since COVID diagnosis (+ test)

< 3 months 8 (2.1)

3 to < 5.9 months 99 (25.4)

6 to < 8.9 months 132 (33.9)

9–11.9 months 42 (10.8)

≥ 12 months 109 (27.9)

CPAP, continuous positive airway pressure
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Female sex was associated with having persistent physical
and psychological/mental health symptoms. This is in line
with some of the recent reports on long COVID that also
found female predominance (Ganesh et al., 2021; Karaarslan
et al., 2022; Sudre et al., 2021; Thompson et al., 2021). We
found that obesity was associated with long COVID which is
consistent with findings by others (Sudre et al., 2021;
Thompson et al., 2021). We did not find that older age was
associated with long COVID, unlike some reports (Sudre
et al., 2021; Thompson et al., 2021); however, our study was
done exclusively among those who had been hospitalized and
was restricted to persons who were discharged home and not
to a seniors residence or other facility. Having higher level of
education was associated with a higher probability of physical
and psychological symptoms. This is in line with the findings
from Thompson et al. (2021) where not having a higher edu-
cation degree was associated with a lower risk of long
COVID. Although higher socioeconomic status is usually as-
sociated with better access to health care (McMaughan et al.,
2020), in the context of the current pandemic, there was likely
reduced access to care for non-life-threatening symptoms
which affected everybody regardless of socioeconomic status.

It is noteworthy that time since COVID infection was not
associated with the likelihood of long COVID; in fact, nearly
three quarters of our sample were diagnosed more than 6
months prior to the interview. The fact that these symptoms

did not resolve quickly indicates the need for additional health
services.

A strength of our study is that it is a population-based
survey of persons who had a confirmed diagnosis of
COVID-19. We used a standard questionnaire and the time
span is from the beginning of the pandemic until 18 months
later, which includes the time since introduction of the vac-
cines in February/March of 2021 in the province of Quebec.

Limitations

A main limitation of this study was the response rate of 35%.
Nonetheless, our sample was similar to the Canadian popula-
tion hospitalized for COVID-19 whose average hospital
length of stay was 11.9 days (current study: 12 days). The
Canadian statistics for ICU admission among those hospital-
ized for COVID-19 is 27% but that includes those who died; if
we consider only those who survived, the Canadian percent-
age is 23.1% which is similar to our percentage of 23.4%
admitted to ICU among those who survived (CIHI, 2022).
Furthermore, even if we were able to have included the entire
eligible sample, including those who refused and those who
could not be reached, and assume that they did not have any
persistent symptoms, the percentage of those with long
COVID would be 11%, a substantial number among hospital-
ized patients.

Table 2 Symptoms reported at least 2 months post-COVID-19 hospitalization in persons who were discharged home

Symptom Total (N = 394) Long COVID (troubled by
persistent symptoms)
(N = 124)

Full recovery
(N = 270)

Comparison of those
with long COVID and
those who made a full
recovery

n (%) n (%) n (%) p-value

More breathless than before COVID 165 (41.7) 98 (79.0) 66 (24.4) 0.001

More fatigued than before COVID 210 (53.0) 113 (91.1) 96 (35.6) 0.001

Cough (different than before COVID) 75 (18.8) 41 (33.1) 33 (12.2) 0.001

Palpitations (sense that you can feel your heart
pounding or racing)

61 (15.4) 46 (37.1) 14 (5.2) 0.001

Weakness limiting function (more than before COVID) 151 (38.2) 85 (68.6) 65 (24.2) 0.001

Myalgia (aching in your muscles) 114 (28.6) 74 (59.7) 39 (14.5) 0.001

Anosmia (no sense of smell) 53 (13.3) 25 (20.1) 28 (10.4) 0.008

Loss of sense of taste 52 (13.1) 26 (21.0) 26 (9.7) 0.002

Sleep disturbance (more than it was before COVID) 109 (27.3) 71 (57.3) 37 (13.7) 0.001

Nightmares or flashbacks 34 (8.6) 29 (23.4) 5 (1.9) 0.001

Low mood/feeling down in the dumps/lacking in
motivation/no pleasure in anything

103 (26.1) 69 (56.1) 33 (12.2) 0.001

Anxious/worrying more than before 112 (28.4) 63 (50.8) 48 (17.8) 0.001

Weight loss (at least 6.6 lbs, 3 kg) since COVID illness 132 (33.5) 67 (54.9) 64 (23.7) 0.001

Symptom category 0.001

Physical 279 (70.4) 124 (100.0) 154 (57.0)

Psychological/mental health 230 (58.1) 115 (92.7) 114 (42.2)

Sensory 65 (16.4) 32 (25.8) 33 (12.2)
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Seeking health care is associated with several factors
(Andersen, 1995). These include predisposing factors (mainly
sociocultural and health beliefs), enabling factors (availability
of services and ability to access these), and need (perceived or
evaluated need). Our main outcome was reflected by the ques-
tion “Have you made a full recovery or are you still troubled
by symptoms?” which focuses on the need aspect. Although
many persons may still have symptoms (as reflected by our

results), they may not be troubled by these and still consider
that they had made a full recovery (i.e., low perceived need)
(Taber et al., 2015). Nevertheless, we cannot be certain that
those who responded that they made a full recovery and were
no longer troubled by symptoms but still had lingering symp-
toms, may require services. Further, since the definition of
long COVID does not include a minimum of symptoms or
severity of symptoms nor is there a universally agreed-upon

Table 3 Factors associated with
long COVID vs. fully recovered
in persons discharged home at
least 2 months following
hospitalization for COVID-19

Persistent symptoms:
long COVID (N = 124)

n (%)

Full recovery
(N = 270)

n (%)

p-value*

Sex 0.084

Female 63 (50.8) 112 (41.5)

Male 61 (49.2) 158 (58.5)

Age (years) 0.272

< 65 years 78 (62.9) 154 (57.0)

≥ 65 years 46 (37.1) 116 (43.0)

Marital status 0.881

Single/widowed/divorced/separated 39 (31.5) 86 (32.2)

Married/living together 85 (68.5) 181 (67.8)

Education 0.043

> High school diploma 89 (72.4) 160 (61.8)

≤ High school diploma 34 (27.6) 99 (38.2)

Employment pre COVID 0.066

Working 80 (65.0) 145 (55.1)

Not working 43 (35.0) 118 (44.9)

Employment now 0.867

Working 51 (41.5) 111 (42.4)

Not currently working 72 (58.5) 151 (57.6)

BMI 0.032

Underweight or normal (≤ 24.9) 18 (15.4) 57 (22.8)

Overweight (25.0–29.9) 40 (34.2) 102 (40.8)

Obese (≥ 30.0) 59 (50.4) 91 (36.4)

ICU 0.001

No 75 (60.5) 225 (83.6)

Yes 49 (39.5) 44 (16.4)

Respiratory support 0.001

None 25 (20.2) 122 (45.2)

Oxygen 63 (50.8) 124 (45.9)

Enhanced (e.g., CPAP) 21 (16.9) 12 (4.4)

Intubated 15 (12.1) 12 (4.4)

Vaccinated 0.996

No 13 (10.7) 28 (10.7)

Yes 108 (89.3) 233 (89.3)

Hospital stay (days) 0.003

Mean (sd) 17.5 (27.9) 9.5 (11.2)

Time since diagnosis 0.969

Mean (sd) 281.6 (142.4) 281.0 (139.4)

*Chi-square test for categorical variables and Student t-test for continuous variables
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diagnosis for post COVID-19 condition (Government of
Canada, 2022), our definition of long COVID may actually
be an underestimation.

Another limitation is that we did not have information on
comorbidities except for obesity. However, the questions in
the Newcastle questionnaire refer to how you feel now with
respect to how you were pre-COVID-19 infection. This pro-
vides a comparison to the health status pre-COVID, which is
likely associated with comorbidity. We also had no informa-
tion on some lifestyle factors, notably smoking which may be
associated with worse outcomes (Patanavanich & Glantz,
2021).

The data on symptoms and function were based on self-
report as opposed to doing a clinical examination and using
objective functional measures. However, data related to dates
of diagnosis, hospital admission, and discharge were obtained
from the Public Health Department database. Although some
of our findings are consistent with studies done elsewhere
(e.g., in Europe), it is possible that our data may not be gen-
eralizable to other jurisdictions.

Conclusion

In this population-based study of patients hospitalized for
COVID-19 and discharged home, we found nearly one third
had long COVID, reinforcing the importance of controlling
the spread of COVID-19 in order to prevent long COVID and

reduce its long-term burden on the health care system. There
were a high proportion with both persistent physical and
psychological/mental health symptoms. There is a need to
provide services to help people with long COVID manage
their ongoing symptoms/problems.Models of care for persons
with post-COVID-19 conditions should have professionals
with various areas of expertise and ability to intervene in areas
of physical health, mental health, functional disabilities, and
social support (INESSS, 2022). Further research will assess
the specific needs of these patients to inform health policy
makers as we hope to emerge from the pandemic situation to
an endemic one, albeit with many who will still require addi-
tional services or attention for their ongoing symptoms.

Contributions to knowledge

What does this study add to existing knowledge?

& The prevalence of long COVID in a population-based
sample of people who had been hospitalized for
COVID-19 and discharged home (and not to a nursing
home or other facility) is 31.5%.

& Time since COVID-19 infection was not associated with
the likelihood of long COVID; in fact, nearly
three quarters of our sample were diagnosed more than 6
months prior to the interview, indicating that these symp-
toms do not resolve quickly.

Table 4 Factors associated with long COVID; physical symptoms; psychological/mental health symptoms; sensory symptoms in persons discharged
home at least 2 months post COVID-19 hospitalization: results from logistic regression models

Persistent symptoms
(long COVID)

Physical symptomsa Psychological/mental
health symptomsb

Sensory symptomsc Any symptom

Sex

Female 1.15 (0.57–2.35) 2.17 (1.27–3.71) 2.06 (1.25–3.39) 1.73 (0.92–3.25) 2.06 (1.17–3.62)

Age (1 year increase) 1.02 (0.99–1.05) 1.01 (0.99–1.03) 1.01 (0.99–1.02) 0.99 (0.96–1.01) 1.01 (0.99–1.03)

Marital status

Single/widowed/divorced 0.98 (0.45–2.18) 0.72 (0.41–1.28) 0.66 (0.39–1.13) 1.60 (0.82–3.13) 0.65 (0.36–1.19)

Education

More than high school 1.54 (0.69–3.43) 2.10 (1.20–3.68) 2.43 (1.44–4.14) 1.53 (0.74–3.16) 2.83 (1.57–5.08)

Obese (BMI ≥ 30.0) 1.30 (0.66–2.56) 1.95 (1.15–3.34) 1.70 (1.05–2.77) 1.03 (0.55–1.92) 2.24 (1.26–3.97)

Not working pre-diagnosis 0.23 (0.10–0.53) 0.74 (0.39–1.39) 0.86 (0.48–1.55) 1.21 (0.58–2.56) 0.67 (0.34–1.30)

ICU admission 1.38 (0.61–3.11) 1.14 (0.58–2.27) 1.05 (0.56–1.95) 0.60 (0.25–1.46) 0.97 (0.48–1.98)

No. of symptoms (one symptom increase) 1.97 (1.69–2.28) Not in the model Not in the model Not in the model Not in the model

Not vaccinated 1.52 (0.52–4.47) 0.86 (0.37–2.01) 1.09 (0.49–2.43) 0.37 (0.11–1.33) 0.65 (0.27–1.54)

Hospital stay (increase per 1 day) 1.03 (1.01–1.06) 1.03 (1.01–1.06) 1.04 (1.01–1.06) 0.99 (0.96–1.02) 1.03 (1.00–1.06)

Time since diagnosis (months) 0.98 (0.91–1.06) 0.99 (0.94–1.04) 0.97 (0.92–1.02) 0.99 (0.92–1.06) 0.98 (0.92–1.04)

C statistics 0.92 0.68 0.69 0.67 0.70

a Breathless; feeling fatigued; have a cough; palpitations; feeling weak; myalgia; disturbed sleep; lost weight
b Palpitations; disturbed sleep; having nightmares; low mood; feeling anxious; lost weight
c Anosmia; lost sense of taste
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& Factors associated with persistent symptoms were:
having a greater number of symptoms, an increased
length of stay in hospital, female sex, and higher
educational level.

What are the key implications for public health interventions,
practice, or policy?

& The fact that nearly one third of patients were troubled by
their symptoms many months after COVID-19 infection
indicates the need for follow-up and management of these
symptoms after hospital discharge, particularly for those
with physical or psychological/mental health–related
symptoms.

& There is a need to provide services to help manage persons
with long COVID who are dealing with ongoing prob-
lems, perhaps by instituting more long COVID clinics that
are staffed with various health care professionals who can
address these problems.
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