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Association between initial symptoms and subsequent
hospitalization in outpatients with COVID-19: A cohort study
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BACKGROUND: Most individuals with coronavirus disease 2019 (COVID-19) experience mild symptoms and are managed in
the outpatient setting. The aim of this study was to determine whether self-reported symptoms at the time of diagnosis can
identify patients at risk of clinical deterioration. METHODS: This was a retrospective cohort study of 671 outpatients with
laboratory-confirmed COVID-19 diagnosed in Toronto between March 1 and October 16, 2020. We examined the association
between patients’ baseline characteristics and self-reported symptoms at the time of diagnosis and the risk of subsequent
hospitalization. RESULTS: Of 671 participants, 26 (3.9%) required hospitalization. Individuals aged 65 years or older were
more likely to require hospitalization (odds ratio [OR] 5.29, 95% Cl 2.19 to 12.77), whereas those without medical comorbidities
were unlikely to be hospitalized (OR 0.02, 95% Cl 0.00 to 0.17). After adjusting for age and presence of comorbidities, sputum
production (adjusted OR [aOR] 5.01, 95% Cl 1.97 to 12.75), arthralgias (aOR 4.82, 95% Cl 1.85 to 12.53), diarrhea (aOR 4.56, 95%
Cl1.82to 11.42), fever (aOR 3.64, 95% Cl 1.50 to 8.82), chills (aOR 3.62, 95% Cl 1.54 to 8.50), and fatigue (aOR 2.59, 95% Cl 1.04
to 6.47) were associated with subsequent hospitalization. CONCLUSIONS: Early assessment of symptoms among outpatients
with COVID-19 can help identify individuals at risk of clinical deterioration. Additional studies are needed to determine whether
more intense follow-up and early intervention among high-risk individuals can alter the clinical trajectory of and outcomes
among outpatients with COVID-19.
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HISTORIQUE : La plupart des personnes atteintes de la maladie a coronavirus 2019 (COVID-19) éprouvent des symptémes légers
et sont prises en charge en milieu ambulatoire. La présente étude visait a déterminer si les symptémes autodéclarés au moment
du diagnostic permettent de dépister les patients a risque de détérioration clinique. METHODOLOGIE : Les chercheurs ont réalisé
la présente étude de cohorte rétrospective aupres de 671 patients ambulatoires atteints d'une COVID-19 diagnostiquée a Toronto
et confirmée en laboratoire entre le 1Ter mars et le 16 octobre 2020. lls ont examiné I'association entre les caractéristiques de réfé-
rence et les symptomes autodéclarés des patients au moment du diagnostic, d'une part, et le risque d’hospitalisation, d'admission
en soins intensifs ou de décés par la suite, d’autre part. RESULTATS : Des 671 participants, 26 (3,9 %) ont di étre hospitalisés, sept
(1,0 %) ont été admis en soins intensifs et trois (0,4 %) sont décédés dans les 30 jours suivant le diagnostic. Les personnes de 65 ans
ou plus étaient plus susceptibles de devoir étre hospitalisées (RC 5,29, IC a 95 % 2,19 a 12,77) et celles qui n'avaient pas d’autres
problémes de santé I'étaient moins (RC 0,02, ICa 95 % 0,00 a 0,17). Apres redressement pour tenir compte de I'age et de la présence
d'autres problémes de santé, la production de mucus (RC ajusté [RCa] 5,01, ICa 95 % 2,11 a 13,66), les arthralgies (RCa 4,82, 1C a 95
% 1,85 a 12,53), la diarrhée (RCa 4,56, 1C a 95 % 1,82 a 11,42), la fiévre (RCa 3,64, 1C a 95 % 1,50 a 8,82), les frissons (RCa 3,62, IC a 95
% 1,54 a 8,50) et la fatigue (RCa 2,59, IC a 95 % 1,04 a 6,47) étaient associés a des hospitalisations. CONCLUSIONS : Lévaluation
précoce des symptomes des patients ambulatoires atteints de la COVID-19 peut contribuer a dépister les personnes vulnérables a
une détérioration clinique. Lorsque ce facteur s'ajoute a I'age et a I'histoire de problémes de santé, la symptomatologie fournit plus
d'information pronostique aux cliniciens qui prennent en charge les patients atteints de COVID-19 en milieu ambulatoire. D'autres
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études s'imposent pour déterminer si un suivi plus intense et une intervention précoce auprés des personnes trés vulnérables peuvent
modifier la trajectoire clinique et le pronostic des patients ambulatoires atteints de la COVID-19.

MOTS-CLES : COVID-19, hospitalisation, patients ambulatoires, symptémes
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INTRODUCTION

Since December 2019, coronavirus disease 2019 (COVID-19)
has affected more than 100 million people worldwide (1),
and it has had a crippling effect on health care systems and
the global economy. A large-scale epidemiologic study from
China, where the pandemic originated, has shown that
approximately 81% of individuals with COVID-19 will have
mild to moderate infection. An additional 14% will have
severe infection, characterized by the presence of dyspnea,
elevated respiratory rate, hypoxia, or more than 50% lung
involvement, and 5% of patients will have critical illness (2).

Early in the pandemic response, as several countries
witnessed COVID-19 overwhelm their health care systems,
it became critical to determine which patients would be at
risk of severe outcomes such as acute respiratory distress
syndrome and death. Several factors associated with poor
prognosis have been identified, including increased age,
medical comorbidities, and certain laboratory parameters
such as lymphopenia and elevated inflammatory markers
(2-4). There have also been efforts to determine whether
symptoms at the time of presentation to health care can
predict illness severity, with dyspnea and gastrointestinal
symptoms identified as potential predictors of severe disease
(5-8). However, less is known about predictors of severe
disease and risk of hospitalization among outpatients with
mild infection, who make up the majority of those affected
by COVID-19. Two studies from the United States report
that older age and the presence of medical comorbidities
are risk factors for hospitalization among outpatients with
COVID-19, but neither assessed whether patient symptom-
atology is associated with disease severity (9,10). As clinicians
and researchers learn more about symptomatology among
outpatients with COVID-19, there is growing interest in try-
ing to determine whether symptoms can also predict clinical
outcomes in this population (11-13). Identifying outpatients
at risk for hospitalization and adverse outcomes is critical to
guide risk stratification and clinical management of patients
initially presenting with mild symptoms.
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In this study, we describe a cohort of individuals in Toronto,
Ontario, Canada, diagnosed with COVID-19 and followed in
the outpatient setting. We report on the clinical characteristics
of these individuals, as well as a detailed account of their initial
symptoms and subsequent clinical outcomes. The objective
of the study was to identify symptoms and clinical features
that are associated with poor clinical outcomes, including
hospitalization, progression to severe disease requiring
admission to the intensive care unit (ICU), and death.

METHODS

Study design, setting, and participants

This is a retrospective cohort study of all consecutive individuals
diagnosed with COVID-19 and followed by the COVID-19
Expansion to Outpatients (COVIDEO) program at Sunnybrook
Health Sciences Centre (SHSC), a tertiary care hospital in
Toronto (14). COVID-19 diagnosis was based on detection
of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) RNA on either a mid-turbinate or nasopharyngeal
swab by real-time polymerase chain reaction. The program
was launched on March 1, 2020, and all outpatients diagnosed
with COVID-19 at SHSC (by the emergency department [ED],
occupational health and safety, the COVID-19 Assessment
Centre, or another SHSC-affiliated site) were consecutively
enrolled in the program to avoid selection bias. Health care
workers (HCWSs) employed by SHSC (regardless of where
testing occurred) were also enrolled. The last day of enrol-
ment was October 16, 2020.

Participants were contacted by an infectious diseases
physician or nurse practitioner for assessment and counsel-
ling through the COVIDEO program. Clinical assessments
were performed virtually, either via the Ontario Telemedicine
Network platform or by telephone, and all participants were
outpatients at the time of their first assessment. Details of the
structured clinical assessments and framework for follow-up
have previously been published (14). Data were extracted
for the purpose of this analysis from the structured clinical
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assessment forms. For individuals requiring hospitalization,
data on timing and duration of hospitalization, admission to
the ICU, mechanical ventilation, and death were collected
from the electronic medical record. For the purposes of this
study, only symptoms at the time of initial COVIDEO as-
sessment were used in the analysis.

Ethics

The Research Ethics Board of SHSC approved the involvement
of human participants; informed consent was not required
for this data analysis, given its retrospective nature.

Outcome measures

The primary outcome of interest was hospital admission to
an acute care unit within 30 days of COVID-19 diagnosis
(binary outcome). Secondary outcomes included (1) the
proportion of outpatients diagnosed with COVID-19 who
subsequently required ICU admission within 30 days of
diagnosis, (2) the proportion of outpatients diagnosed with
COVID-19 who subsequently required invasive mechanical
ventilation (intubation) within 30 days of diagnosis, and (3)
the proportion of outpatients diagnosed with COVID-19
who died within 30 days of diagnosis.

Sample size calculation and statistical methods

Given an overall risk of hospitalization of 19% among indi-
viduals with COVID-19 (2), 221 patients were required to
detect a 15% increase in hospitalization risk associated with
a particular symptom of interest (a = 0.05, power = 0.80, if
prevalence of symptom is 20%).

Demographic and clinical characteristics were summarized
with median and interquartile range (IQR) for continuous vari-
ables and frequency and percentages for categorical variables.
The proportion of outpatients experiencing hospitalization,
ICU admission, invasive mechanical ventilation, and death
were reported as frequencies and percentages.

Univariable and multivariable analyses were performed us-
ing x* tests and logistic regression to examine the association
of demographic and clinical variables with hospitalization. A
separate model (accounting for age as a continuous variable
and presence or absence of comorbidities as a binary variable)
was performed for each symptom in the logistic regression.
Symptoms that were associated with hospitalization in the
adjusted analysis were then combined into a single binary
variable (defined by the presence of any or none of the as-
sociated symptoms). We examined the association between
these combined symptoms and hospitalization using a logistic
regression model, adjusting for comorbidities and age. Pres-
ence or absence of comorbidities was identified as a potential
confounder between symptoms and hospitalization because
individuals with underlying comorbidities may experience more
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symptoms than their counterparts according to their baseline
clinical status and are more likely to be hospitalized regard-
less of symptom severity. Similarly, older age was identified
as a confounder because older individuals may have different
COVID-19 symptomatology than younger individuals and are
overall more likely to be hospitalized. Sensitivity (SN), specificity
(SP), negative predictive value (NPV), and positive predictive
value (PPV) were calculated for each symptom individually
as well as for the combined variable of symptoms associated
with hospitalization in multivariable analysis.

RESULTS

Outpatients with COVID-19

Of 675 individuals diagnosed with COVID-19 as outpatients,
671 were enrolled in the COVIDEO program between March
1, 2020, and October 16, 2020. The demographic and clinical
characteristics of participants are summarized in Table 1.

Table 1: Baseline characteristics and outcomes of outpatients
with COVID-19 (N = 671)

Median (IQR) or

Variable no. (%)
Age,y 37 (27-53)
Sex
Women 344 (51.3)
Men 327 (48.7)
Pregnant’ 15 (4.4)
Health care worker 173 (25.8)
Nurse' 74 (42.8)
Personal support worker* 32(18.5)
Physician® 9(5.2)
Housekeeping’ 7 (4.0)
Other' 51(29.5)
Travel outside of Canada (within 14 days 55(8.2)
of symptom onset)
Known exposure to case with COVID-19 357 (53.2)
No. of days from symptom onset to 3(1-5)
COVID-19 test
No. of days from COVID-19 test collection 2(1-3)
to initial COVIDEO assessment
Location of COVID-19 test
Hospital-affiliated assessment centre 500 (74.5)
Emergency department 103 (15.4)
Other 68 (10.1)
(Continued)
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Table 1: Continued

Variable

Median (IQR) or
no. (%)

Comorbidities
Hypertension
Asthma
Diabetes
Obesity
Cardiac disease
Malignancy
Chronic neurological disease
Chronic lung disease
Chronic hematologic disease
Chronic kidney disease
Rheumatic disease
Liver disease
HIV

Current smoker

Antibiotic therapy at the time of
diagnosis
Antiviral therapy at the time of diagnosis

Angiotensin-converting enzyme inhibitor
or angiotensin receptor blocker use

Nonsteroidal anti-inflammatory drugs use
Bloodwork

Lymphocyte count
Chest X-ray

Abnormal chest X-ray*

Hospitalization within 30 days of
diagnosis

Days from symptom onset to hospital
admission

ICU admission within 30 days of diagnosis

Mechanical ventilation within 30 days of
diagnosis

Duration of hospitalization (days)
Duration of mechanical ventilation (days)
Death within 30 days of diagnosis

50(7.5)
103 (15.4)
1.2(0.8-1.8)
91(13.6)
67 (73.6)
26 (3.9)

8(5-10)

* Reported as percentage of women

" Reported as percentage of health care workers

* Reported as percentage of chest X-rays completed

IQR = Interquartile range; COVID-19 = Coronavirus disease
2019; COVIDEO = COVID-19 Expansion to Outpatients; ICU =

Intensive care unit
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The median (IQR) age of participants was 37 (27, 53) years,
and half were women (51.3%). A quarter of participants
were HCWSs (25.8%). Half of individuals reported known
exposure to a person with COVID-19 (53.2%), and few had
travelled outside of Canada in the preceding 14 days (8.2%).

Most individuals were diagnosed with COVID-19 through
the Assessment Centre (74.5%) or the ED (15.4%). The median
(IQR) number of days from symptom onset to positive test
was 3 (1, 5), with a median 2 (1, 3) days from specimen col-
lection to initial assessment by the COVIDEO program. The
most commonly reported comorbidities were hypertension
(16.7%), lung disease (including asthma and other chronic
lung diseases) (11.8%), diabetes (7.3%), and obesity (6.0%),
but the majority of individuals had no baseline comorbidi-
ties (61.7%).

Clinical outcomes

A total of 26 patients (3.9%) were hospitalized within 30 days
of their diagnosis, with a median (IQR) of 8 (5, 10) days from
the time of diagnosis to hospitalization and a median duration
of hospitalization of 6 (3, 11) days. Seven of these individuals
(1.0%, or 26.9% of those hospitalized) required admission to
the ICU, and four of them were intubated (0.6%, or 15.4% of
those hospitalized). There were three deaths in this cohort,
resulting in a case fatality rate of 0.4%.

Clinical symptoms as predictors of clinical outcome and
their diagnostic accuracy

Symptoms reported by individuals at the time of their initial
COVIDEO assessment are summarized in Table 2. A total of
96 individuals (14.3%) were asymptomatic. Fatigue (49.9%),
cough (47.8%), headache (39.8%), myalgias (37.0%), and
fever (33.7%) were the most commonly reported symptoms.
After adjusting for age and presence of comorbidities, sputum
production (adjusted odds ratio [aOR] = 5.01, 95% confidence
interval [CI] 1.97 to 12.75), arthralgias (aOR = 4.82, 95% CI
1.85 to 12.53), diarrhea (aOR = 4.56, 95% CI 1.82 to 11.42),
fever (aOR = 3.64, 95% CI 1.50 to 8.82), chills (aOR = 3.62,
95% CI 1.54 to 8.50), and fatigue (aOR = 2.59, 95% CI 1.04
to 6.47) were associated with subsequent hospitalization.
Absence of these six symptoms was associated with signifi-
cantly reduced odds of hospitalization, after adjusting for
age and comorbidities (aOR = 0.09, 95% CI 0.01 to 0.69).
The proportion of initially asymptomatic individuals requir-
ing hospitalization was lower relative to those with symptoms
at the time of initial assessment (1.0% versus 4.3%, p = 0.120).
The SN of individual symptoms ranged from 3.9% to 73.1%,
and no individual symptom had sufficient SN to rule out
subsequent hospitalization (Appendix Table A1). Absence of
any symptom had an SN of 96.2% (95% CI 80.4% to 99.9%)
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Table 2: Symptoms at initial assessment and odds of subsequent hospitalization

No. (%)
All patients Hospitalized Not hospitalized

Symptom (N=671) (n=126) (n=645) OR (95% Cl) aOR (95% Cl)

Any symptom 575 (85.7) 25 (96.2) 550 (85.3) 4.32(0.58 to 32.25) 2.73(0.35t0 21.27)
Fatigue 335(49.9) 9(73.1) 316 (49.0) 2.83(1.18 t0 6.82) 2.59(1.04 to0 6.47)
Cough 321 (47.8) 9(73.1) 302 (46.8) 3.08 (1.28 to 7.43) 2.36 (0.94 to 5.89)
Headache 267 (39.8) 8(30.8) 259 (40.2) 0.66 (0.28 to 1.55) 0.92 (0.37 to 2.26)
Myalgias 248 (37.0) 2(46.2) 236 (36.6) 1.49 (0.68 to 3.27) 1.82(0.78 to 4.23)
Fever 226 (33.7) 8(69.2) 208 (32.2) 4.73 (2.02 to 11.05) 3.64 (1.50 to 8.82)
Rhinorrhea 211 (31.4) 3(11.5) 208 (32.2) 0.27 (0.08 t0 0.92) 0.39(0.11 to 1.36)
Pharyngitis 198 (29.5) 7 (26.9) 191 (29.6) 0.88(0.36t0 2.11) 1.76 (0.67 to 4.63)
Dysguesia 198 (29.5) 3(11.5) 195 (30.2) 0.30(0.09 to 1.01) 0.46 (0.13to 1.61)
Anosmia 181 (27.0) 4(15.4) 177 (27.4) 0.48 (0.16 to 1.42) 0.79 (0.26 to 2.47)
Chills 173 (25.8) 14 (53.8) 159 (24.7) 3.57(1.62t0 7.87) 3.62 (1.54 to 8.50)
Anorexia 157 (23.4) 10 (38.5) 147 (22.8) 2.12(0.94 t0 4.77) 1.22(0.52 to 2.86)
Diarrhea 109 (16.2) 10 (38.5) 99 (15.3) 3.45(1.521t07.82) 4.56 (1.82t0 11.42)
Arthralgias 94 (14.0) 9 (34.6) 85(13.2) 3.49 (1.51 to 8.08) 4.82 (1.85t0 12.53)
Depression or anxiety (1 3.0) 5(19.2) 82(12.7) 1.64 (0.60 to 4.46) 1.58 (0.55 to 4.56)
Nausea or vomiting 3(12.4) 5(19.2) 78(12.1) 1.73 (0.63t04.72) 1.43 (0.49t0 4.12)
Chest pain 9(11.8) 4(15.4) 75(11.6) 1.38 (0.46 t0 4.12) 1.49(0.47 to 4.74)
Dyspnea 3(10.9) 7 (26.9) 66 (10.2) 3.23(1.31t0 7.98) 2.59 (0.98 t0 6.86)
Insomnia 0(10.4) 6(23.1) 64 (9.9) 2.72 (1.06 to 7.03) 1.84 (0.68 to 5.03)
Sputum production 66 (9.8) 9 (34.6) 57 (8.8) 5.46 (2.33t0 12.81) 5.01(1.97 to 12.75)
Abdominal pain 3(7.9) 2(7.7) 51(7.9) 0.97 (0.22 to 4.22) 0.70 (0.15 to 3.20)
Conjunctivitis 42 (6.3) 4(15.4) 38(5.9) 2.90 (0.95 to 8.85) 2.47 (0.75t0 8.13)
Otalgia 2(4.8) 1(3.8) 31(4.8) 0.79 (0.10 to 6.04) 0.70 (0.09 to 5.60)
Wheezing 7(2.5) 1(3.8) (2.5) 1.57 (0.20 to 12.33) 1.00 (0.12 to 8.41)
Confusion 1(1.6) 3(11.5) (1.2) 10.39 (2.59t0 41.72) 2.80 (0.59 to 13.23)

OR = Odds ratio; aOR = Adjusted odds ratio, adjusted for age and presence of comorbidities

and an NPV 0of 99.0% (95% CI 93.2% to 99.9%), which had
similar diagnostic accuracy to the absence of the six symp-
toms associated with increased odds of hospitalization (SN
0f 96.2%, 95% CI 80.4% to 99.9%, and NPV of 99.6%, 95%
CI97.1%-99.9%).

Among all the reported symptoms, confusion (OR 10.90,
95% CI1.20 to 99.08), chills (OR 7.38, 95% CI 1.42 to 38.40),
and dyspnea (OR 6.36, 95% CI 1.40 to 9.02) were associated
with increased odds of admission to the ICU. Confusion
at the time of diagnosis was the only symptom associated
with increased odds of death within 30 days of COVID-19
diagnosis (OR 32.90, 95% CI 2.75 to 393.01); however, this
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should be interpreted with caution because confusion af-
fected only 11 individuals in the cohort with a resultant wide
confidence interval.

Patient characteristics as predictors of clinical outcome

The median (IQR) age of the individuals who were hospitalized
was 59.5 (53, 69.5) years, and it was 57 (49, 62) years among
individuals who received ICU-level care and 83 (range 59-96)
years among individuals who died within 30 days of their di-
agnosis. Overall, individuals aged 65 or older were more likely
to require hospitalization (OR = 5.29, 95% CI 2.19 to 12.77)
than younger individuals (Table 3). After adjusting for age,
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Table 3: Baseline characteristics, comorbidities, and odds of subsequent hospitalization

Not hospitalized

OR (95% CI)

aOR (95% Cl)

No. (%)

Hospitalized
Baseline characteristic (n=26) (n=645)
Age (=65 vs. <65 y) 8(30.8) 50(7.8)
Sex (male vs. female) 14 (53.8) 313 (48.5)
Pregnant’ 1(8.3) 14 (4.3)
Health care worker 5(19.2) 168 (26.1)
Current smoker 1(3.8) 43 (6.7
Any comorbidity 25 (96.2) 232 (36.
No comorbidities 1(3.8) 413 (64.
Hypertension 11 (42.3) 98 (1
Asthma 4 (15.4) 62 (9.
Diabetes 10 (38.5) 39 (6.
Obesity 4(15.4) 36 (5.
Cardiac disease 7 (26.9) 31 (4.
Malignancy 4(15.4) 34 (5.
Chronic neurologic disease 5(19.2) 16 (2.
Chronic lung disease 2(7.7) 12 (1.
Chronic hematologic disease 2(7.7) 12 (1.
Chronic kidney disease 2(7.7) 10 (1.
Rheumatologic disease 3(11.5) 6 (0.

5.29(2.19t0 12.77)
1.24 (0.56 t0 2.72)
2.01(0.24 to 16.70)
0.68 (0.25 to 1.82)
0.56 (0.07 to 4.23)
44.5 (5.99 to 330.57)
0.02 (0.00 t0 0.17)
4.09(1.83t09.18)
1.71(0.57 t0 5.12)
9.71 (4.14 t0 22.81)
3.08 (1.01 to 9.40)
7.30 (2.85 to 18.66)
3.28 (1.07 to 10.01)
)
4.40 (0.93 to0 20.74)
4.40 (0.93 to 20.74)

0.90 (0.40 to 2.04)
3.77 (0.41 to 34.68)
0.95 (0.34 to 2.67)
0.72 (0.09 to 5.80)
23.68 (3.05 t0 183.92)
0.04 (0.01 to 0.33)
1.24 (0.49 to 3.15)
2.39(0.75t0 7.61)
3.86 (1.51t09.82)
2.61(0.81 to 8.38)
)
)

0.84 (0.24 to 2.89
3.09 (0.87 to 10.98)
1.62 (0.30 to0 8.78)
2.89 (0.55to0 15.28)

(
(
(
(
(
2.39(0.81 to 7.07
(
(
(
(
(

(
(
(
9.36 (3.13t0 27.96
(
(
(

5.29 (1.10 to 25.48)
21.25(3.27 to0 59.04)

1.87 (0.35 t0 9.94)
10.49 (2.36 t0 46.53)

Note: None of the patients with liver disease or HIV were hospitalized, and they were therefore excluded from this table

* Analysis limited to women
OR = Od(ds ratio; aOR = Adjusted odds ratio, adjusted for age

there was no significant difference in odds of hospitalization
observed between women and men (aOR = 0.90, 95% CI 0.40
to 2.04). Comorbidities associated with hospitalization were
rheumatologic disease (aOR = 10.49, 95% CI 2.36 to 46.53) and
diabetes (aOR = 3.86, 95% CI 1.51 to 9.82). Presence of any
comorbid condition was strongly associated with greater odds
of hospitalization (aOR = 23.68, 95% CI 3.05 to 183.92), and
having no history of comorbidities was associated with reduced
odds of hospitalization (aOR = 0.04, 95% CI 0.01 to 0.33).

DISCUSSION

In this retrospective cohort study of outpatients with
laboratory-confirmed COVID-19, individuals presenting with
tever, chills, sputum production, diarrhea, fatigue, or arthralgias
were more likely to require hospitalization during the course of
their illness. In the absence of any of these symptoms, odds of
hospitalization were significantly reduced with a high NPV. This

suggests that symptomatology can facilitate risk stratification
of outpatients with COVID-19 and help identify those who are
at increased risk of poor clinical outcomes. Such individuals
may warrant closer clinical monitoring, in-person assessment
or benefit from early COVID-19-specific therapies. Conversely,
targeted symptom assessment can provide clinicians with
additional reassurance for low-risk patients and allow them
to optimize resource allocation.

Symptoms associated with hospitalization in COVID-19
may provide insight into the pathogenesis of severe disease
and motivators for seeking medical attention. For example,
presence of fever, chills, and diarrhea can contribute to sig-
nificant dehydration, especially among vulnerable elderly
populations, but diarrhea has also been linked to the devel-
opment of cytokine storm and multi-organ damage among
people with COVID-19 (15,16). Sputum production early
in the disease process may be reflective of excessive mucus
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production, which contributes to hypoxia by altering the
blood-gas barrier (17), and arthralgia may be an inflamma-
tory manifestation of immune dysregulation (18,19).

Assessment of dyspnea remains an important challenge
for clinicians. There have been several reports of silent
hypoxemia among individuals with COVID-19 (20-22),
and we recently demonstrated that presence or absence of
dyspnea has limited accuracy for diagnosing hypoxemia
(23). Not surprisingly, although there was a trend toward
greater odds of hospitalization among individuals report-
ing dyspnea, this was not statistically significant. Therefore,
at-home pulse oximetry monitoring should be considered
for individuals at high risk of clinical deterioration, even in
the absence of dyspnea.

The presence of comorbid disease has been linked to
increased risk of hospitalization and critical illness among
people with COVID-19 (10,24,25). In our cohort, patients
requiring hospitalization were more likely to have diabetes
and rheumatologic disease, regardless of age. Those with
no comorbidities had significantly reduced odds of hospi-
talization. Similar to prior reports (3,24,26), older age was
associated with greater odds of hospitalization. Smoking
status was not associated with hospitalization, but there is
ongoing controversy in the literature about the role of smok-
ing as it relates to severity of COVID-19 infection (27-29).
In terms of other baseline characteristics, we did not find a
difference in the odds of hospitalization between women and
men, although several studies have reported greater risk of
hospitalization (30) as well as admission to ICU and death
among men (25,31,32).

LIMITATIONS

This study had a number of strengths related to the inclusion
of all consecutive patients with COVID-19 and the design
of the comprehensive symptom assessment at the time of
diagnosis coupled with prospective monitoring of patients
for clinical outcomes, reducing recall bias, and no loss to
follow-up. However, it had several limitations. First, young
individuals made up a large proportion of the study popula-
tion, contributing to a low number of clinical outcome events.
This limited our statistical power, resulted in wide confidence
intervals, and prohibited looking at combinations of symptoms
as predictors of clinical outcomes. Although we were able to
adjust our analysis for age and presence of comorbidities, we
did not account for other potential confounders influencing
the association of symptoms and clinical outcomes to avoid
model overfitting. Second, in this analysis we looked at symp-
toms around the time of diagnosis and did not account for
symptoms that may develop during the course of illness and
how they influence clinical outcomes. Although there was a
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median interval of 5 days between symptom onset and initial
assessment, potentially contributing to recall bias, this is the
time point when most patients come to medical attention, and
thus the results are applicable to clinical practice. Finally, we
assessed for hospitalization and death by reviewing clinical
charts and a provincewide electronic system, which would
have missed patients hospitalized outside the province or
country or those who died at home without seeking medical
attention, which we anticipate being an extremely uncommon
occurrence (3-month follow-up for this cohort is ongoing to
ensure outcomes were not missed).

CONCLUSIONS

Our study provides an overview of the clinical course of indi-
viduals with mild COVID-19 who were deemed appropriate
for outpatient care at the time of diagnosis. This population is
representative of the majority of individuals with COVID-19
seen during the first 8 months of the pandemic in Canada and
offers insight into symptoms and clinical characteristics asso-
ciated with subsequent disease progression. We confirm that
individuals aged 65 years or older and those with comorbidities
(especially diabetes and rheumatologic disease) are at an
elevated risk of progressing to more severe disease and should
be prioritized in terms of clinical monitoring. In addition to
this, presence of specific symptoms (including fever, chills,
sputum production, diarrhea, fatigue, or arthralgias) can help
identify individuals at risk of disease progression across ages
and among those with or without comorbidities. Absence of
these symptoms has a high NPV, providing clinicians with
reassurance about the clinical trajectory.

Identifying individuals with mild COVID-19 who are
at risk of hospitalization, critical illness, or death can help
clinicians more efficiently triage patients and dedicate lim-
ited resources appropriately, such as providing close clinical
follow-up or arranging for at-home pulse oximetry monitor-
ing. Whether more intense follow-up or early intervention
among high-risk individuals can alter the clinical trajectory
and outcomes among outpatients with COVID-19 warrants
additional study.
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Chest pain
Dyspnea

Insomnia

Sputum production
Abdominal pain
Conjunctivitis
Otalgia

Wheezing

15.4 (4.4% to 34.9%)
26.9 (11.6% to 47.8%)
23.1(9.0% to 43.7%)
34.6 (17.2% to 55.7%)
.7 (1.0% to 25.1%)
154(44%to 34.9%)
0.1% to 19.6%)

0.1 % to 19.6%)

88.4 (85.6% t0 90.7%
89.8 (87.2% t0 92.0%
90.1 (87.5% t0 92.3%
91.2 (88.7% t0 93.2%
92.1 (89.7% to 94.1%
94.1 (92.0% to 95.8%
95.2 (93.3% t0 96.7%
97.5 (96.0% to 98.6%

96.3 (95.6% to 96.8%
96.8 (96.0% to 97.5%
96.7 (95.9% to 97.3%
97.2 (96.3% to 97.9%
96.1 (95.7% to 96.5%
96.5 (95.9% to 97.0%
96.1 (95.8% to 96.4%
96.2 (95.9% to 96.5%

2% to 11.9%)
5.1% to 17.2%)
4.3% to 16.4%)
136(81%to22 1%)

1.0% to 13.2%)
3.9% to 21.4%)
0.5% to 18.5%)

.9% to 31.2%)

APPENDIX
Table A1: Diagnostic accuracy of symptoms in detecting individuals that subsequently require hospitalization
% (95% Cl)

Symptom SN SP NPV PPV
Any symptom 96.2 (80.4% to 99.9%) 14.7 (12.1% to 17.7%) 99.0 (93.2% to 99.9%) 4 (4.0% to 4.7%)
Fatigue 73.1 (52.2% to 88.4%) 51.0 (47.1% to 54.9%) 97.9 (96.1% to 98.9%) 7 (4.5% to 7.1%)
Cough 73.1 (52.2% to 88.4%) 53.2 (49.2% to 57.1%) 98.0 (96.3% to 98.9%) (4 7% to 7.5%)
Headache 30.8 (14.3% to 51.8%) 59.8 (56.0% to 63.7%) 95.5 (94.3% to 96.5%) 0(1.7% to 5.3%)
Myalgias 46.2 (26.6% to 66.6%) 63.4 (59.6% to 67.1%) 96.7 (95.3% to 97.7%) 8 (3.2% to 7.2%)
Fever 69.2 (48.2% to 85.7%) 67.8 (64.0% to 71.4%) 98.2 (96.8% to 99.0%) 0 (6.1% to 10.3%)
Rhinorrhea 11.5 (2.5% to 30.2%) 67.8 (64.0% to 71.4%) 95.0 (94.2% to 95.7%) 4 (0.5% to 4.0%)
Pharyngitis 26.9 (11.6% to 47.8%) 70.4 (66.7% to 73.9%) 96.0 (95.0% to 96.8%) 5(1.9% to 6.5%)
Dysguesia 11.5 (2.5% to 30.2%) 69.8 (66.1% to 73.3%) 95.1 (94.4% to 95.8%) 5(0.5% to 4.3%)
Anosmia 15.4 (4.4% to 34.9%) 72.6 (68.9% to 76.0%) 95.5 (94.7% to 96.2%) 2 (0.9% to 5.3%)
Chills 53.9(33.4% to 73.4%) 75.4 (71.8% to 78.6%) 97.6 (96.4% to 98.4%) 1(5.7% to 11.4%)
Anorexia 38.5 (20.2% to 59.4%) 77.2 (73.8% to 80.4%) 96.9 (95.8% to 97.7%) 4 (3.9% to 10.1%)
Diarrhea 38.5 (20.2% to 59.4%) 84.7 (81.6% to 87.4%) 97.2 (96.2% to 97.9%) 2 (5.7% to 14.5%)
Arthralgias 34.6 (17.2% to 55.7%) 86.8 (84.0% to 89.3%) 97.1 (96.1% to 97.8%) 6 (5.7% to 15.7%)
Depression or anxiety 19.2 (6.6% to 39.4%) 87.3 (84.5% to 89.8%) 96.4 (95.7% to 97.0%) (2 6% to 12.1%)
Nausea or vomiting 19.2 (6.6% to 39.4%) 87.9 (85.1% to 90.3%) 96.4 (95.7% to 97.0%) 0 (2.8% to 12.7%)

( ) ( ) 1(2

( ) ( ) 6 (

( ) ( ) 6 (

( ) ( )

( ) ( )

( ) ( )

( ) ( )

( ) ( )

( ) ( )

Confusion

9(
9(
11.5 (2.5% to 30.2%)

98.8 (97.6% to 99.5%

96.5 (96.0% to 97.0%

8(
5(
1(
9(0
27.3(9.6% to 57.1%)

SN = Sensitivity; SP = Specificity; NPV = Negative predictive value; PPV = Positive predictive value
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