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BACKGROUND: After mild COVID-19, some outpatients
experience persistent symptoms. However, data are
scarce and prospective studies are urgently needed.
OBJECTIVES: To characterize the post-COVID-19 syn-
drome after mild COVID-19 and identify predictors.
PARTICIPANTS:Outpatients with symptoms suggestive of
COVID-19 with (1) PCR-confirmed COVID-19 (COVID-
positive) or (2) SARS-CoV-2 negative PCR (COVID-negative).
DESIGN: Monocentric cohort study with prospective
phone interview between more than 3 months to
10 months after initial visit to the emergency department
and outpatient clinics.
MAINMEASURES:Data of the initial visits were extracted
from the electronic medical file. Predefined persistent
symptoms were assessed through a structured phone
interview. Associations between long-term symptoms
and PCR results, as well as predictors of persistent
symptoms among COVID-positive, were evaluated by
multivariate logistic regression adjusted for age, gender,
smoking, comorbidities, and timing of the survey.
KEY RESULTS: The study population consisted of 418
COVID-positive and 89 COVID-negative patients, mostly
youngadults (median age of 41 versus 36 years inCOVID-
positive and COVID-negative, respectively; p = 0.020) and
healthcare workers (67% versus 82%; p = 0.006). Median
time between the initial visit and the phone survey was
150 days in COVID-positive and 242 days in COVID-
negative patients. Persistent symptoms were reported by
223 (53%) COVID-positive and 33 (37%) COVID-negative
patients (p = 0.006) and proportions were stable among

the periods of the phone interviews. Overall, 21%
COVID-positive and 15% COVID-negative patients (p =
0.182) attended care for this purpose. Four surveyed
symptoms were independently associated with COVID-
19: fatigue (adjusted odds ratio 2.14, 95% CI 1.04–4.41),
smell/taste disorder (26.5, 3.46–202), dyspnea (2.81,
1.10–7.16), and memory impairment (5.71, 1.53–21.3).
Among COVID-positive, female gender (1.67, 1.09–2.56)
and overweight/obesity (1.67, 1.10–2.56) were predictors
of persistent symptoms.
CONCLUSIONS: More than half of COVID-positive
outpatients report persistent symptoms up to 10 months
after a mild disease. Only 4 of 14 symptoms were associ-
ated with COVID-19 status. The symptoms and
predictors of the post-COVID-19 syndrome need further
characterization as this conditionplaces a significant bur-
den on society.
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INTRODUCTION

Almost 2 years after the first cases of coronavirus disease 2019
(COVID-19) 1, the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pandemic remains a constant
challenge for healthcare systems and affects the well-being of
many individuals. The clinical presentation and outcomes of
acute COVID-19 are well described. Most patients have mild
disease and only a minority need hospital admission 2. In most
cases, patients experience a complete resolution of their
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symptoms after 2 to 6 weeks 3, but a subgroup present long-
lasting symptoms. These persistent symptoms have been de-
scribed in observational studies 4,5 and cohorts with a large
proportion of outpatients 6,7. Three studies reported that an
important number of patients had persistent symptoms for
more than 6 months after COVID-19: one study included
adults discharged from hospital 8 and two studies focused on
outpatients with mild-to-moderate disease 9,10. NICE guide-
line currently defines post-COVID-19 syndrome as the persis-
tence of signs and symptoms for more than 3 months after
infection, in the absence of an alternative diagnosis 11.
To the best of our knowledge, no study evaluated the

prevalence of persistent symptoms among patients with
symptoms suggestive of COVID-19, comparing patients pos-
itive for SARS-CoV-2 to those tested negative. Furthermore,
no study explored the factors associated with persistent
symptoms in COVID-19 outpatients. These data may modify
patient’s management and influence public health vaccination
strategies by identifying additional population groups that
should be prioritized.
We aimed to compare the prevalence of symptoms persis-

tent for more than 3 months between SARS-CoV-2 PCR-
confirmed (COVID-positive) and PCR-negative (COVID-
negative) patients in outpatient clinics, and to identify
predictors of persistent symptoms in COVID-positive.

METHODS

Study design, setting, and participants

This cohort study recruited consecutive PCR-confirmed
COVID-19 patients (COVID-positive) during the initial visit
in the emergency department (ED), in the SARS-CoV-2
screening center and in two outpatient clinics of the University
of Lausanne, Switzerland, between February 26 and April 27,
2020. During the study period, SARS-CoV-2 testing was
restricted to patients with symptoms suggestive of COVID-
19 (i.e., symptoms of acute respiratory tract infection, history
of fever, or sudden loss of smell or taste) (1) with at least one
risk factor for severe COVID-19 (i.e., ≥ 65 years old or pres-
ence of a comorbidity such as hypertension, diabetes, cancer,
chronic cardiac or respiratory disease, immunosuppression) or
(2) working as healthcare workers (HCW). Validated nucleic
acid amplification tests were used and a dedicated trained
medical team performed nasopharyngeal swabs 12.
We included a control group of outpatients with a negative

nasopharyngeal swab PCR SARS-CoV-2 result (COVID-
negative). This group was recruited in the same health facili-
ties during the same period with the same screening criteria (≥
1 risk factor for severe COVID-19 or HCW) as COVID-
positive. The only differences between the two groups were
the types of symptoms at inclusion. The clinical inclusion
criteria of COVID-negative were the presence of cough, dys-
pnea, or history of fever while criteria of COVID-positive
were the presence of any symptom suggestive of COVID-

19. This difference is related to the fact that we used the
COVID-negative group of a previously described prospective
cohort 13,14. The use of this pre-existing cohort also influenced
the number of COVID-negative patients included.
We excluded patients who (1) did not have a documented

health assessment at the time of the test, (2) were hospitalized
for more than 24 h on the day of initial visit or within the
following 30 days, (3) were unable to understand the phone
survey due to a language barrier or a cognitive impairment, (4)
declined to participate, (5) were not reachable for the phone
interview after at least two attempts, or (6) had the phone
survey less than 3 months after the initial visit by mistake.
Patients with a positive SARS-CoV-2 test performed in an-
other location before the initial visit in the study centers were
excluded, as we also planned to evaluate the impact of the
infection on the healthcare system (i.e., medical consultations
for persistent symptoms). Moreover, we excluded COVID-
negative patients who declared having a documented (PCR or
serology) SARS-CoV-2 infection before the phone follow-up.

Procedures

We retrospectively extracted data from the patients’ electronic
medical records: demographics, medical history, initial clinical
presentation, and SARS-CoV-2 real-time reverse transcriptase
PCR (RT-PCR) cycle thresholds. We prospectively conducted
a structured and standardized phone survey more than 3 months
after the initial consultation. We collected information on (1)
persistent symptoms at the time of the call, (2) secondary
hospital admission within 30 days of the initial consultation,
(3) medical consultation for persistent symptoms until the call,
and (4) anthropometric data. The survey included 14 pre-
defined symptoms: fatigue, muscle weakness, dyspnea, cough,
thoracic pain, smell or taste disorder, blurred vision, headache,
memory impairment, loss of balance, numbness, nausea, sleep
disorder, and hair loss. Dyspnea was further categorized
according to New York Heart Association (NYHA) grades 15.
Physicians of the infectious diseases service conducted the

phone survey. As they did not have dedicated time to perform
these calls, they did not survey all patients at the same time point
after the initial consultation. Clinicians called COVID-positive
patients randomly. They called COVID-positive patients first.
Indeed, we decided to include a group of COVID-negative
patients in a second phase when we realized that a large propor-
tion of COVID-positive participants had persistent symptoms.
To account for the timing of symptoms assessment, we classified
COVID-positive patients in three equivalent 2-month periods
according to the time between SARS-CoV-2 diagnosis (initial
consultation) and the phone interview: first period: > 3 to
5 months after diagnosis; second period: > 5 to 7 months after
diagnosis; and third period: > 7 to 10 months after diagnosis.
All data were entered in the Lausanne University Hospital’s

electronic database “regCOVID” using the REDCap® plat-
form (Research Electronic Data Capture v8.5.24, Vanderbilt
University, Tennessee, USA) 16.
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Definitions

Long-term symptoms were defined as symptoms that
appeared or worsened during the acute infection phase, were
still present at time of the phone call (i.e., more than 3 months
after the initial consultation), and were not explained by an
alternative diagnosis. Smell or taste disorder included partial
or complete loss of that sense. Numbness included
hypoesthesia and paresthesia.

Statistical analyses

Demographics, clinical features at the time of initial consultation,
consultation for persistent symptoms, and prevalence of long-
term symptoms (any symptom or individualized symptoms)
were compared between COVID-positive and COVID-negative
byMannWhitneyU, chi-square, or Fisher tests as appropriate, as
well as between COVID-positive patients surveyed during the
three different periods after SARS-CoV-2 diagnosis by 1-way
ANOVA, Kruskal–Wallis, or chi-square as appropriate. A p
value < 0.05 was considered statistically significant. The associ-
ation between COVID-19 and long-term symptoms was evalu-
ated by multivariate logistic regression including potential
confounders (age, gender, smoking habits, comorbidities, period
of the phone survey). To account for the difference in the timing
of symptoms assessment between COVID-positive and COVID-
negative, we added a subgroup analysis including COVID-
positive and COVID-negative patients surveyed during the same
period (the third period). The independent association between
the previouslymentioned factors and each long-term symptom in
COVID-positive was evaluated by multivariate logistic regres-
sion including the same potential confounders. To account for the
large number of HCW in the study population, we added a
subgroup analysis including only HCW. STATA (version 15.1,
Stata Corp, College Station, TX, USA) statistical software and
GraphPad Prism 8.3 (GraphPad, San Diego, CA, USA) were
used for analyses.

Ethics

The project was approved by the Ethics Committee of the
Canton of Vaud, Switzerland. All participants gave their ver-
bal consent to participate in this study during the phone
interview (project-ID CER-VD 2020–01,107 and 2019–
02,283).

RESULTS

A total of 956 symptomatic patients had a RT-PCR-confirmed
COVID-19 between February 26 and April 27, 2020, and 538
patients were excluded (Fig. 1). The remaining 418 (44%)
COVID-positive patients were included in the analysis. One
hundred thirty-one symptomatic COVID-negative patients
with a negative SARS-CoV-2 RT-PCR between March 31
and April 26, 2020, were included. Nineteen patients with a
positive SARS-CoV-2 test (RT-PCR or serology) between the
initial visit and the phone survey, 17 who could not be
reached, 3 who refused to participate, 2 who did not speak
one of the investigators’ languages, and 1 who died were
excluded. The remaining 89 (68%) COVID-negative patients
were included in the analysis.

Demographics and Clinical Presentation

In both groups, there was a majority of women and
HCW. Approximately a third of patients had a
comorbidity, mainly obesity, arterial hypertension, and
asthma (Table 1). Most patients were tested within the
first week of symptom onset and most had normal vital
signs at initial consultation. Compared to COVID-
negative, COVID-positive were slightly older and less
often HCW, active smokers, or asthmatic. COVID-
positive reported less often a history of fever, dyspnea,
or sore throat at the time of evaluation.

Fig. 1 Study flow-chart
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The study team assessed long-term symptoms via the
phone survey at a median of 150 days (interquartile range
[IQR], 121–204 days) and 242 days (IQR 236–248 days)
after the initial consultation in the COVID-positive and
COVID-negative groups, respectively (p < 0.001). The
study team called 190 (45%) COVID-positive during the
first period (> 3 to 5 months after the initial visit), 102
(24%) during the second period (> 5 to 7 months), and
126 (30%) during the third period (> 7 to 10 months).
Patients called in the first period were significantly older,
less often HCW, and had more comorbidities than those
surveyed during the two other periods (Appendix Table 4).
The study team called all COVID-negative during the
third period.

Persistent Symptoms

At the time of the phone survey, 223/418 (53%) COVID-
positive and 33/89 (37%) COVID-negative patients (p =

0.006) reported the presence of any long-term symptom
(Fig. 2A, Table 2).
In COVID-positive, the main reported symptoms were

fatigue (n = 132, 32%), smell or taste disorder (n = 93,
22%), dyspnea (n = 66, 16%), headache (n = 50, 12%),
memory impairment (n = 48, 11%), hair loss (n = 43,
10%), and sleep disorders (n = 41, 10%), irrespective of
HCW status (Appendix Table 7). The prevalence of
long-term symptoms was similar during the three time
periods (Fig. 2B). In COVID-negative, the main
reported symptoms were fatigue (n = 15, 17%), headache
(n = 10, 11%), sleep disorders (n = 10, 11%), and dys-
pnea (n = 7, 8%).
COVID-positive reported more often smell or taste disorder

(p = 0.001), fatigue (p = 0.006), and memory impairment (p =
0.003) compared to COVID-negative, irrespective of the tim-
ing of the survey (Appendix Table 5 and 6). The prevalence of
other symptoms was similar between COVID-positive and
COVID-negative. The proportions of patients with ≥ 2 and ≥

Table 1 Characteristics of Patients According to SARS-CoV-2 RT-PCR Result (COVID-Negative and COVID-Positive)

Characteristics COVID-negative (N = 89) COVID-positive (N = 418) p value

Demographics
Age in years 36 (29–47) 41 (31–54) 0.020
Female gender 57 (64) 261 (62) 0.776
Active smoking 27 (30) 46 (11) < 0.001
Healthcare worker 73 (82) 281 (67) 0.006
BMI (kg/m2) 24 (22–27) 24 (22–28) 0.412

Comorbidities
Any comorbidity 32 (36) 130 (31) 0.372
Arterial hypertension 8 (9.0) 65 (16) 0.109
Diabetes mellitus 1 (1.1) 22 (5.3) 0.098
Cardiovascular disease 5 (5.6) 10 (2.4) 0.157
Asthma 16 (18) 43 (10) 0.040
Malignancy (hematological/solid organ) 0 (0.0) 15 (3.6) 0.085
Chronic inflammatory disease 1 (1.1) 13 (3.1) 0.482
Overweight* or obesity 36 (40) 189 (45) 0.411
Obesity 11 (12) 72 (17) 0.260
Other comorbidities† 4 (4.5) 12 (2.9) 0.500

Symptoms at initial consultation
Days from symptoms onset 2.0 (2.0–4.0) 3.0 (2.0–7.0) 0.088
History of fever 52 (58) 172 (41) 0.003
Sore throat 35 (39) 79 (19) < 0.001
Rhinorrhea 43 (48) 205 (49) 0.901
Smell or taste disorder 9 (10) 73 (17) 0.087
Cough 68 (76) 305 (73) 0.504
Dyspnea 49 (55) 67 (16) < 0.001
Myalgia/arthralgia 53 (60) 249 (60) 0.997
Diarrhea 19 (21) 60 (14) 0.099

Signs at initial consultation
Temperature (°C) 36.9 (36.6–37.3) 37.2 (36.7–37.9) < 0.001
Heart rate (beats/min) 90 (78–98) 86 (75–98) 0.168
Respiratory rate (breath/min) 18 (16–20) 17 (15–20) 0.419
SpO2 on ambient air () 97 (97–98) 97 (96–98) 0.405

Other measures
SARS-CoV-2 cycle threshold value – 22 (18–27) –
Consultation for persistent symptoms 13 (15) 87 (21) 0.182

Data are number (%) of patients or median (interquartile range). Two-sided chi-square or Fisher tests were performed when comparing proportions,
and Mann–Whitney U tests were performed for continuous variables
*Any comorbidity does not include overweight
†Other comorbidities: 7 neurological disease, 5 chronic kidney disease, 4 chronic obstructive pulmonary disease, 4 cirrhosis
Missing data: 1 BMI, 98 days from symptoms onset, 39 temperature, 84 heart rate, 310 respiratory rate, 41 SpO2 on ambient air, 7 SARS-CoV-2 cycle
threshold value
BMI body mass index, SpO2 oxygen saturation, SARS-CoV-2 severe acute respiratory syndrome coronavirus 2, RT-PCR real-time reverse transcriptase
polymerase chain reaction
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3 symptoms were greater in COVID-positive than COVID-
negative (38% vs 19%; p = 0.001 and 23% vs 9.0%; p = 0.002,
respectively). The proportion of patients requiring a medical
consultation for persistent symptoms was similar between
COVID-positive and COVID-negative (21% versus 15%,
p = 0.182).

Independent Association Between COVID-
Positive Status and Long-Term Symptoms

After adjusting for potential confounders, COVID-positive
status was a predictor for reporting any symptom (adjusted

odds ratio [aOR] 2.04, 95% CI 1.14–3.67; p = 0.02), fatigue
(aOR 2.14, 95% CI 1.04–4.41; p = 0.04), dyspnea (aOR 2.81,
95% CI 1.10–7.16; p = 0.03), smell or taste disorder (aOR
26.5, 95% CI 3.46–202; p < 0.01), and memory impairment
(aOR 5.71, 95% CI 1.53–21.3; p = 0.01) at the time of the
phone survey (Table 2). Of note, dyspnea associated with
limited physical activity (NYHA ≥ 2), as well as other long-
term symptoms were not associated with COVID status. The
results were similar when restricting the analysis to COVID-
negative and COVID-positive surveyed during third period
(Appendix Table 5).

Fig. 2 Proportions of patients with long-term symptoms at the time of the phone survey. (A) Comparison between COVID-positive (positive
SARS-CoV-2 RT-PCR) and COVID-negative (negative SARS-CoV-2 RT-PCR); (B) comparison between COVID-positive surveyed during

three different period: period 1— > 3 to 5 months after SARS-CoV-2 diagnosis; period 2— > 5 to 7 months after SARS-CoV-2 diagnosis; period
3— > 7 to 10 months after SARS-CoV-2 diagnosis. Data are shown as proportions (%) with 95% confidence intervals
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Predictors of Long-Term Symptoms in COVID-
Positive

While 57% of women presented long-term symptoms, only
47% of men did (p = 0.049). While 59% of overweight/obese
patients presented long-term symptoms, only 49% of patients
with healthy weight did (p = 0.041). After adjusting for poten-
tial confounders, independent predictors of reporting any
long-term symptoms were female gender (aOR 1.67, 95% CI
1.09–2.56; p = 0.019) and overweight/obesity (aOR 1.67, 95%
CI 1.10–2.56; p = 0.017; Table 3). The same predictors were
associated with persistent fatigue. Overweight/obesity was a
predictor of dyspnea. Female gender was a predictor of smell
or taste disorder. Active smoking was a predictor of memory
impairment (Fig. 3). Predictors of other long-term symptoms
that were not associated with COVID status are presented in
Appendix Table 8.

DISCUSSION

In a large cohort of PCR-confirmed COVID-19 outpatients,
we evaluated the prevalence of persistent symptoms 3 to

10 months after diagnosis. We compared COVID-positive to
a cohort of patients with negative SARS-CoV-2 PCR with
symptoms suggestive of COVID during the same period in the
same study sites. In these populations consisting mostly of
young and healthy participants, most working as HCW, we
showed that 53% of patients with PCR-confirmed COVID-19
report persistent symptoms, while 37% with negative SARS-
CoV-2 PCR do. Interestingly, only 4 out of the 14 surveyed
persistent symptoms were independently associated with
COVID status, i.e., fatigue, smell or taste disorder, dyspnea,
and memory impairment, irrespective of the timing of the
survey.
The type and prevalence of long-lasting symptoms in

COVID-positive are consistent with the existing literature.
Two studies, evaluating more than 100 laboratory-confirmed
COVID-19 outpatients, reported the prevalence of symptoms
lasting more than 6 months after diagnosis: 33–46%
participants with at least one symptom, 14–22% with fatigue,
8% with dyspnea, and 14–15% with change in sense of smell
or taste 9,10. The differences between studies may be explained
by different selection criteria, data collection methods, and
definitions of symptoms.

Table 2 Association Between Long-Term Symptoms (Any and Individualized Symptoms) Assessed at the Time of Phone Survey and COVID-
Positive Status

Long-term symptoms COVID-negative (n = 89) COVID-positive (n = 418) Bivariate analysis* Multivariate analysis*†

OR (95% CI) p value aOR (95% CI) p value

Any symptoms 33 (37) 223 (53) 1.94
(1.21–3.11)

0.006 2.04
(1.14–3.67)

0.017

Fatigue 15 (17) 132 (32) 2.28
(1.26–4.12)

0.006 2.14
(1.04–4.41)

0.039

Muscle weakness 2 (2.2) 8 (1.9) 0.85
(0.18–4.07)

0.837 0.65
(0.08–5.21)

0.688

Dyspnea 7 (7.9) 66 (16) 2.20
(0.97–4.96)

0.059 2.81
(1.10–7.16)

0.030

Dyspnea NYHA ≥ 2 4 (4.5) 30 (7.2) 1.64
(0.56–4.79)

0.363 1.11
(0.29–4.32)

0.881

Cough 3 (3.4) 25 (6.0) 1.82
(0.54–6.2)

0.334 1.16
(0.24–5.56)

0.849

Thoracic pain 4 (4.5) 21 (5.0) 1.12
(0.38–3.36)

0.834 1.11
(0.27–4.54)

0.886

Smell or taste disorder 1 (1.1) 93 (22) 25.2
(3.46–183)

0.001 26.5
(3.46–202)

0.002

Blurred vision 2 (2.2) 20 (4.8) 2.19
(0.50–9.53)

0.298 3.17
(0.63–16.0)

0.163

Headache 10 (11) 50 (12) 1.07
(0.52–2.21)

0.847 1.27
(0.52–3.09)

0.601

Loss of balance 3 (3.4) 12 (2.9) 0.85
(0.23–3.07)

0.801 0.37
(0.05–2.62)

0.322

Memory impairment 3 (3.4) 48 (11) 3.72
(1.13–12.2)

0.003 5.71
(1.53–21.3)

0.010

Numbness 1 (1.1) 14 (3.4) 3.05
(0.40–23.5)

0.284 1.71
(0.14–20.3)

0.670

Nausea 3 (3.4) 11 (2.6) 0.77
(0.21–2.84)

0.700 1.30
(0.24–7.08)

0.760

Sleep disorder 10 (11) 41 (9.8) 0.86
(0.41–1.79)

0.685 1.03
(0.42–2.52)

0.950

Hair loss 5 (5.6) 43 (10) 1.92
(0.74–5.01)

0.179 1.18
(0.36–3.93)

0.783

Data are number (%) of patients
*Symptoms associated with COVID-positive status
†Analysis adjusted for age, gender, smoking, overweight/obesity, diabetes, asthma, hypertension, cancer, cardiovascular disease, chronic inflammatory
disease, timing of the phone survey
OR odds ratio, aOR adjusted odds ratio, CI confidence interval, NYHA New York Heart Association
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Strikingly, in our study, the proportion of COVID-positive
patients with long-term symptoms was similar between the
three surveyed periods. It suggests that symptoms which are
present 3 months after a COVID-19 diagnosis may last for
several months. Our findings are supported by a couple of
longitudinal studies, which analyzed the evolution of residual
symptoms and showed a stable proportion after the acute
phase up to 7 months 17,18.
In our study, 23% of COVID-positive required at least one

additional medical visit for COVID-19-related symptoms.
These data show the burden on the ambulatory healthcare
facilities that may be related to the post-COVID-19 syndrome.
In contrast with previous findings 19, we did not find a statis-
tical difference in the proportion of patients requiring an
additional medical consultation between COVID-positive
and COVID-negative, which may be related to the timing of
the survey, COVID-negative being surveyed at a later time
point.
Our results shed more light on the association between

SARS-CoV-2 infection and long-term symptoms.While some
symptoms were more frequent in PCR-confirmed COVID-19
outpatients than in COVID-negative, the prevalence of other
symptoms was not different between both groups.

Specifically, the prevalence of headache and sleep disorders,
two predominant persistent symptoms in COVID-negative
patients, was similar between COVID-negative and COVID-
positive. Both symptoms may originate from mixed etiologies
including psychosocial factors and/or non-specific post-
infectious consequences. The COVID-19 pandemic has great-
ly impacted our psychosocial behaviors due to confinement,
social distancing, masks, and changes in working conditions,
especially for HCW. Some symptoms may be a consequence
of these unprecedented changes 20.
One study evaluating the sequelae in outpatients 6 months

after COVID-19 included a small control group of healthy
volunteers and showed that 33% of COVID-positive
outpatients and 5% of volunteers presented symptoms 9. How-
ever, the limited sample size (21 healthy volunteers) and
normal health status prevent comparison with our results.
Another report also showed that 26% of seropositive HCW
present long-term symptoms 8 months after mild COVID,
while only 9% of seronegative do 21. Inclusion of patients
irrespective of the presence of symptoms (no or mild prior
symptoms) might explain the lower prevalence compared to
our results.

Table 3 Factors Associated with the Presence of Any Long-Term Symptom During The Phone Survey in COVID-Positive Patients

Characteristics No symptom (n = 195) Any symptom (n = 223) Bivariate analysis* Multivariate analysis*†

OR (95% CI) p value aOR (95% CI) p value

Demographics
Age in years 41 (30–54) 42 (33–54) 1.01

(0.95–1.08)
0.702 1.02

(0.94–1.10)
0.682

Female gender 112 (57) 149 (67) 1.49
(1.00–2.22)

0.049 1.67
(1.09–2.56)

0.019

Active smoking 16 (8.2) 30 (13) 1.74
(0.92–3.30)

0.090 1.72
(0.89–3.34)

0.107

Comorbidities
Overweight or obesity 78 (40) 112 (50) 1.50

(1.02–2.21)
0.041 1.67

(1.10–2.56)
0.017

Diabetes mellitus 12 (6.2) 10 (4.5) 0.72
(0.30–1.70)

0.447 0.69
(0.28–1.72)

0.426

Asthma 19 (9.7) 24 (11) 1.12
(0.59–2.11)

0.732 1.11
(0.58–2.14)

0.749

Hypertension 30 (15) 35 (16) 1.02
(0.60–1.74)

0.930 0.96
(0.51–1.81)

0.912

Malignancy 5 (2.6) 10 (4.5) 1.78
(0.60–5.31)

0.298 1.63
(0.50–5.30)

0.414

Cardiovascular disease 5 (2.6) 5 (2.2) 0.87
(0.25–3.06)

0.830 1.05
(0.27–4.09)

0.948

Chronic inflammatory disease 5 (2.6) 8 (3.6) 1.41
(0.45–4.40)

0.549 1.18
(0.35–3.94)

0.790

Timing of phone survey
> 3–5 months 87 (45) 103 (46) 1.07

(0.72–1.57)
0.747 1.06

(0.65–1.73)
0.808

> 5–7 months 47 (24) 55 (25) 1.03
(0.66–1.61)

0.894 1.05
(0.61–1.80)

0.856

> 7–10 months 61 (31) 65 (29) 0.90
(0.59–1.37)

0.635 1.00
(reference)

–

Data are number (%) of patients or median (interquartile range). Odds ratio for age indicates the risk of the presence of any symptom per 5-year age
increase
*Symptoms associated with the presence of any long-term symptom
†Analysis adjusted for age, gender, smoking, overweight/obesity, diabetes, asthma, hypertension, cancer, cardiovascular disease, chronic inflammatory
disease, period of the phone survey
Missing data: 1 BMI
OR odds ratio, aOR adjusted odds ratio, CI confidence interval
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Overweight and obesity are increasingly associated with
poor outcomes in COVID-19 22,23 and we found that it was
an independent predictor for the presence of any long-term
symptom, fatigue, and dyspnea. One study reported an asso-
ciation between body mass index and persistent symptoms
after more than 28 days 24. The mechanisms responsible for
the post-COVID-19 syndrome are not understood yet and may
be multiple 25,26. Long-term symptoms may be due to higher
initial organ damages related to a higher infectious burden or a
dysregulated inflammatory response. This may be true in
people with overweight and obesity 27, since the adipose tissue
has a high expression of angiotensin-converting enzyme 2
receptors and secretes pro-inflammatory cytokines.
We identified female gender as a predictor for the post-

COVID-19 syndrome, in particular for persistent fatigue and
smell or taste disorder. Although the results are inconsistent,
some studies have described an association between female
gender and long-COVID 24, persistent fatigue 7,8,28, post-
exertional polypnea 28, and anxiety or depression 8. There
may be a difference in the immune response according to the
gender, as illustrated by the higher representation of women in
autoimmune diseases 29, that may explain divergent findings
with COVID-19.

Our study has some limitations. First, most symptoms are
subjective and prone to observer bias. Symptoms may also
come from an intercurrent condition at the time of COVID-19
diagnosis and not always represent sequelae of SARS-CoV-2
infection. However, inclusion of a symptomatic COVID-
negative group supports the association between some persis-
tent symptoms and SARS-CoV-2 infection. Second, inclusion
criteria were slightly different between COVID-positive and
COVID-negative. COVID-positive presented with any symp-
tom suggestive of COVID-19 (cough, dyspnea, sore throat,
history of fever, myalgia, or smell or taste disorders), while
the inclusion criteria of COVID-negative patients were the
presence of cough, dyspnea, or history of fever. However, we
do not think that the symptom difference at first consultation
modified our results. Indeed, among COVID-positive patients,
361/418 (86%) presented with cough, dyspnea, or history of
fever, which were the inclusion criteria of the COVID-negative
group. Another limitation is related to the timing of the survey,
which was performed later in COVID-negative. This difference
could lead to an underestimation of the prevalence of persisting
symptoms in COVID-negative. However, we added a subgroup
analysis restricted to COVID-positive and COVID-negative
surveyed during the same period (the third one) and found the
same results than in the whole cohort. We also observed a

Fig. 3 Factors associated with the presence of selected long-term symptoms (fatigue, smell or taste disorder, dyspnea, and memory impairment)
during the phone survey in COVID-positive patients. Selected symptoms are those associated with COVID status. Multivariable analysis

adjusted for age, gender, smoking, overweight/obesity, diabetes, asthma, hypertension, cancer, cardiovascular disease, chronic inflammatory
disease, period of the phone survey. Adjusted odds ratio for age indicates the risk of fatigue, smell/taste disorder, dyspnea, or memory

impairment per 5-year age increase. aOR: adjusted odds ratio; CI: confidence interval. *p < 0.05
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difference in the characteristics of COVID-positive surveyed
during the first period compared to COVID-positive surveyed
during the other two periods. This difference is the result of
chance as patients as clinicians called patients randomly. How-
ever, we adjusted the multivariate analyses for these
characteristics and for the timing of the survey.
Our study suffers from a selection bias due to SARS-CoV-2

test criteria (HCW or presence of a risk factor of adverse
outcome) at the time of the study, which may prevent gener-
alization of our findings to a broader population. We added a
subgroup analysis restricted to HCW and found the same
results than in the complete population. This information
suggests that our results are generalizable to HCW. Further-
more, we cannot formally exclude that some COVID-negative
had an undiagnosed SARS-CoV-2 infection due to a false
negative PCR result. However, we used a validated SARS-
CoV-2 RT-PCR test on a nasopharyngeal swab performed by
a dedicated trained medical team to minimize technical and
sample collection bias 12,30.
In conclusion, our study shows that more than half of

outpatients with mild-to-moderate COVID-19 report long-term
symptoms 3 to 10 months after diagnosis and that 21% seek
medical care for this reason. These data suggest that the post-
COVID syndrome places a significant burden on society and
especially healthcare systems. There is an urgent need to inform
physicians and political authorities about the natural long-term
course of COVID-19 in order to plan an appropriate and dedi-
cated management of those with disabling persistent symptoms.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
07242-1.
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