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ABSTRACT
Objectives  To describe and compare the initial clinical 
characteristics of a cohort of patients with suspected 
COVID-19 managed by general practitioners (GPs); to 
assess whether 3-month persistent symptoms were more 
frequent among confirmed cases than among no-COVID 
cases; and to identify factors predictive of persistent 
symptoms and adverse outcomes among confirmed 
cases.
Design and setting  A comparative, prospective, 
multicentre cohort study in primary care in the Paris region 
of France.
Participants  521 patients aged ≥18 with suspected 
COVID-19 were enrolled between March and May 2020.
Outcome measures  Initial symptoms, COVID-19 status, 
persistent symptoms 3 months after inclusion and a 
composite criterion for potentially COVID-19-related events 
(hospitalisation, death, emergency department visits). 
The final COVID-19 status (‘confirmed’, ‘no-COVID’ and 
‘uncertain’ cases) was determined by the GP after the 
receipt of the laboratory test results.
Results  516 patients were analysed; 166 (32.2%) 
were classified into the ‘confirmed COVID’ group, 180 
(34.9%) into the ‘no-COVID’ group and 170 (32.9%) in 
the ‘uncertain COVID’ group. Confirmed cases were more 
likely to have persistent symptoms than no-COVID cases 
(p=0.09); initial fever/feeling feverish and anosmia were 
independently associated with persistent symptoms. At 3 
months, we observed 16 (9.8%) COVID-19-related hospital 
admissions, 3 (1.8%) intensive care unit admissions, 13 
(37.1%) referrals to an emergency department and no 
death. Age >70 and/or at least one comorbidity (OR 6.53; 
95% CI 1.13–37.84; p=0.036), abnormalities in a lung 
examination (15.39; 95% CI 1.61–146.77; p=0.057) and 
two or more systemic symptoms (38.61; 95% CI 2.30–
647.40; p=0.011) were associated with the composite 
criterion.
Conclusions  Although most patients with COVID-19 
in primary care had mild disease with a benign course, 
almost one in six had persistent symptoms at 3 months. 
These symptoms were more frequent in the ‘confirmed 
COVID’ group. Our findings need to be confirmed in a 
prospective study with longer follow-up.

BACKGROUND
The first wave of COVID-19 in France 
prompted a lockdown from mid-March to 
mid-May 2020. General practitioners (GPs) 
were in the front line1; they referred severe 
cases to hospital and managed less severe 
cases.2 Early on in the epidemic, researchers 
sought to describe the demographic and clin-
ical characteristics of patients with COVID-19 
and their course of disease. However, these 
studies were fully3–8 or partly9 conducted 
in hospital. The most frequently reported 
initial signs were fever, cough and dyspnoea.3 
Anosmia and ageusia were also prevalent, and 
their concomitant presence was quite specific 
for a SARS-CoV-2 infection.10–12 At the time 
when our study data were collected, some 
researchers had highlighted ‘long COVID-
19’ as an entity with some or all the following 
symptoms 3–12 months after disease 
onset8 13 14: persistent asthenia, headache, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This work is one of the few French studies to have 
included solely patients managed in primary care 
early on in the first wave of the COVID-19 pandemic.

	⇒ In contrast to most research on COVID-19, our study 
featured a control group (a ‘confirmed COVID’ group, 
which was compared with ‘no-COVID’ and ‘uncer-
tain COVID’ groups).

	⇒ The large number of primary care centres involved 
in the study suggests that our results can be extrap-
olated to the local and regional levels.

	⇒ Early on in the pandemic, COVID-19 reverse tran-
scription PCR tests were not widely available; 
COVID-19 status was not therefore confirmed in all 
patients.

	⇒ The small size of some subgroups (eg, the subgroup 
of patients with persistent symptoms) might have 
led to a lack of statistical power and thus prevented 
us from drawing formal conclusions in that respect.
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dyspnoea, sleep difficulties, anxiety or depression, and 
anosmia.13 14 The significance of these symptoms is 
subject to debate, particularly since the literature data 
were somewhat contradictory; however, some researchers 
have suggested that these symptoms are correlated with 
the severity of the initial disease8 and the number of 
initial symptoms.15 Most of these studies of ‘long COVID-
19’ estimated the frequency of persistent symptoms or 
adverse outcomes in hospital cohorts of patients with a 
confirmed diagnosis of COVID-19 but lacked a control 
group.3 4 7 8 Hence, these studies were not represen-
tative of patients in primary care—even though most 
COVID-19 cases are diagnosed by GPs.2 Therefore, the 
objectives of the present study were to (1) describe and 
compare the initial clinical characteristics of a cohort of 
patients with suspected COVID-19 managed by GPs and 
whose COVID-19 status (‘confirmed’, ‘no-COVID’ and 
‘uncertain’ cases) was determined by the GP after he/she 
had received the laboratory test results; (2) determine 
whether persistent symptoms at 3 months were more 
frequent among confirmed cases than among no-COVID 
cases; and (3) identify factors predictive of persistent 
symptoms and adverse outcomes among confirmed cases.

METHODS
Patient and public involvement
All patients received an information sheet and gave their 
verbal consent to participation. They were not involved 
in the study design, conduct or reporting or the plans for 
dissemination.

Study design
This prospective, multicentre cohort study was conducted 
in four counties in the Paris region: Val-de-Marne, Seine-
et-Marne, Essonne and Seine-Saint-Denis. Forty-four GPs 
were recruited from multiprofessional primary care prac-
tices affiliated with the Faculty of Health at Université 
Paris-Est Créteil (Créteil, France), because some of the 
GPs tutored the university’s medical students. The GPs’ 
characteristics are summarised in online supplemental 
table S1.

Population
During the first wave’s lockdown period, we prospectively 
included all consecutive adult patients who consulted 
one of the participating GPs for a suspected COVID-19 
infection. The exclusion criteria were age under 18, no 
suspicion of COVID-19 and residence in an institution. 
The first patient was included on 6 March 2020, and the 
last was included on 12 May 2020. Patients were followed 
up for 3 months, and study data were extracted on 22 
October 2020.

Data sources
The patients’ data were extracted from the GPs’ electronic 
medical records. The clinical criteria for a diagnosis of 
COVID-19 were left to the GP’s discretion. Patients were 

followed up as usual by their GP, and all consultations 
with healthcare professionals and/or hospital visits were 
registered. Three months after inclusion, the GP phoned 
or visited patients to collect data on persistent symptoms 
or recovery. For confirmed cases, they also looked for 
COVID-19-related hospital admissions, referrals to an 
emergency department, admissions to an intensive care 
unit and deaths. These data were completed with infor-
mation from hospital discharge reports, if available.

COVID-19 status
The GPs prescribed SARS-CoV-2 serology and/or reverse 
transcription PCR (RT-PCR) tests and/or a CT scan of 
the chest, in line with the French national guidelines.16–20 
During the first wave of COVID-19 (mid-March to mid-
May 2020), RT-PCR and serology tests were not widely 
available. An RT-PCR test was recommended for patients 
with severity criteria and/or with comorbidities, and for 
healthcare professionals.16 17 The French national guide-
lines recommended a CT scan if the patient had trouble 
breathing, in order to assess the extent of any lung damage 
and to have a reference examination.20 Serology tests 
became available from May 2020 and were prescribed a 
posteriori to (1) patients with compatible symptoms and 
who had not had an RT-PCR test and (2) patients with a 
negative RT-PCR test.17 18

The patient’s COVID-19 status was ultimately classi-
fied by the GP as ‘confirmed COVID’, ‘no-COVID’ or 
‘uncertain COVID’ after he/she had received the labo-
ratory test results. Confirmed COVID status was defined 
as a positive RT-PCR and/or serology test, and/or a 
chest CT result suggestive of COVID-19. ‘No-COVID’ 
status was defined as both a negative RT-PCR test and 
a negative serology test, a negative RT-PCR test in the 
absence of a positive serology test or a positive chest CT, 
or a negative serology test in the absence of a positive 
RT-PCR test or a positive chest CT. ‘Uncertain COVID’ 
status was defined as the presence of suggestive symp-
toms and the absence of both RT-PCR and serology test 
and chest CT results.

Outcomes
We considered the two following outcomes: the 
persistence of symptoms 3 months after study inclusion 
(as assessed by the GP), and (for confirmed cases only) 
adverse outcomes defined by a composite criterion that 
included COVID-19-related hospital admissions, referral 
to an emergency department, intensive care unit admis-
sions and deaths. The relationship with COVID-19 was 
determined from hospital records. The GP identified 
and recorded the patient’s persistent symptoms (if any), 
according to his/her usual clinical practice. We asked 
the GPs three questions: ‘Do you consider that the patient 
has been cured?’, ‘If not, which symptoms persisted?’ and ‘Do 
you attribute those symptoms to the initial disease?’. Persistent 
symptoms (if any) were not rated on a scale or using a 
questionnaire.
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Potential factors predictive of 3-month persistent symptoms 
and adverse outcomes
Among confirmed cases, the following variables (online 
supplemental appendix 1) collected at the initial consul-
tation were considered as potentially predictive factors for 
persistent symptoms and adverse outcomes: demographic 
characteristics (age, sex, being a caregiver), smoking, 
obesity, comorbidities, initial COVID-19 symptoms, the 
number of symptoms, systemic symptoms (ie, fever, head-
ache, asthenia and skin symptoms), ear-nose-throat symp-
toms and data from an initial clinical examination.

Statistical analysis
Qualitative variables were described as the number 
(percentage), and quantitative variables were described 
as the median (IQR) or tertile values, as appropriate. 
Univariate analyses used the χ2 test, the Fisher’s test or 
the Kruskal-Wallis test, as appropriate. Given the hier-
archical nature of the data (level 1: the patient; level 2: 
the GP), we used multilevel logistic models21 to estimate 
univariate and multivariate ORs and their 95% CIs.

The distribution of the patient initial characteristics was 
compared across the three groups (confirmed, no-COVID 
and uncertain). When the p value was ≤0.15, we used 
age-adjusted multilevel logistic models to perform post 
hoc pairwise comparisons for confirmed cases versus 

no-COVID cases on one hand, and between confirmed 
cases and uncertain cases on the other.

Next, we compared the prevalence of persistent symp-
toms in the confirmed versus no-COVID groups. To assess 
predictive factors for 3-month persistent symptoms and 
adverse outcomes among the COVID-confirmed cases, we 
compared the groups with versus without persistent symp-
toms and with versus without adverse outcomes in univar-
iate analyses. Factors with p<0.15 in the univariable analysis 
were considered for inclusion in multivariable multilevel 
logistic analyses after the assessment of confounders 
and interactions in bivariate models. As ‘older age’and 
‘at least one comorbidity’ were highly correlated, we 
built the following composite variable: ‘age>70 and/or 
at least one comorbidity’. Lastly, in a sensitivity analysis, 
patients with both anosmia and ageusia but no test results 
were moved from the ‘uncertain COVID’ group to the 
‘confirmed COVID’ group, and similar analyses were 
performed. All tests were two sided, and the threshold for 
statistical significance was set to p≤0.05. We used the false 
discovery rate method for post hoc analyses. All analyses 
were performed with Stata software (V.14.2, StataCorp, 
College Station, Texas, USA).

RESULTS
Study population
During the study period, 521 patients were included. Of 
these, 516 were analysed: 166 (32.2%) were classified 
as ‘confirmed COVID’, 180 (34.9%) were classified as 
‘no-COVID’ and 170 (32.9%) were classified as ‘uncertain 
COVID’ (figure  1). The characteristics of the groups’ 
test results and disease classifications are summarised in 
online supplemental table S2.

Characteristics of the population and intergroup comparisons
In the overall population, median (IQR) age was 43 years 
(33–56), 62.2% were female, 12.5% were caregivers and 
40.7% had at least one comorbidity (online supplemental 
appendix 1). The three groups differed significantly with 
regard to the following initial characteristics: age, being 
a caregiver, having been in contact with a positive case, 
having at least one comorbidity, fever or feeling feverish, 
having muscle ache, chest pain, dyspnoea, a sore throat, 
anosmia, ageusia, diarrhoea and the number of systemic 
symptoms.

Relative to the no-COVID group, confirmed cases were 
significantly older and were more likely to be caregivers, to 
have been in contact with a confirmed case of COVID-19 
and to have had anosmia or ageusia. A non-significant 
trend towards an association with a higher number of 
systemic symptoms was also observed. In contrast, chest 
pain and sore throat were less frequent in the ‘confirmed 
case’ group.

Relative to the uncertain COVID group, confirmed 
cases were significantly older and were more likely to 
be caregiver, to have been in contact with a confirmed 
case of COVID-19, to have had fever or feeling feverish, Figure 1  Study flow diagram. GP, general practitioner.
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muscle ache, anosmia, ageusia, diarrhoea and more than 
two systemic symptoms. In contrast, they were less likely 
to be male.

Three-month persistent symptoms in the ‘confirmed COVID’ 
and ‘no-COVID’ groups
Overall, the percentage of 3-month persistent symptoms 
was higher in the confirmed COVID group than in the 
no-COVID group, although the difference was not statis-
tically significant (p=0.090) (table  1). The confirmed 
COVID group was more likely to have persistent anosmia 
(OR=8.51; 95% CI 1.03–70.43; p=0047). Similar results 
were found in the sensitivity analysis (table 1).

Predictive factors for 3-month persistent symptoms and 
adverse outcomes in confirmed COVID cases
In a univariate analysis, the factors associated with 
3-month persistent symptoms were fever or feeling 
feverish and anosmia (table 2). In a multivariate analysis, 
fever and anosmia were independently associated with 
3-month persistent symptoms. Similar results were found 
in the sensitivity analysis (ORfever=8.49; 95% CI 1.34–53.83; 
p=0023 and ORanosmia=4.24; 95% CI 0.99–18.23; p=0052).

Among the confirmed cases, we observed 16 (9.8%) 
COVID-19-related hospital admissions, 3 (1.8%) admis-
sions to an intensive care unit, 13 (37.1%) referrals to 
an emergency department and no death. In a univariate 
analysis, patients with 3-month adverse outcomes were 
older, and more likely to have at least one comorbidity 

(hypertension, dyslipidaemia, diabetes and cardiovascular 
disease), fever or feeling feverish and a higher number 
of systemic symptoms (table 3). A trend was observed for 
abnormalities in a lung clinical examination. In a multi-
variate analysis, the composite variable ‘age>70 and/or 
at least one comorbidity’, abnormalities in a lung clinical 
examination and two or more systemic symptoms were 
independently associated with 3-month adverse outcomes 
(table 3). Similar results were found in the sensitivity anal-
ysis (ORfever=6.72; 95% CI 1.24–36.54; p=0027, OR≥2 systemic 

symptoms=44.52; 95% CI 2.67–741.89; p=0008 and ORabnormali-

ties in a lung examination=17.58; 95% CI 1.80–171.63; p=0.047).

DISCUSSION
Principal findings
We included 516 patients managed by GPs for suspected 
COVID-19 during the first wave of the disease in France: 
32.2% were classified as ‘confirmed COVID’ cases, 34.9% 
were classified as ‘no-COVID’ cases and 32.9% were clas-
sified as ‘uncertain COVID’ cases. The clinical course was 
mainly benign, although the hospital admission rate (with 
no death) was 9.8% in the ‘confirmed COVID’ group. In 
the latter group, the variable ‘age>70 and/or at least one 
comorbidity’, abnormalities in a lung examination and 
two or more systemic symptoms were independently asso-
ciated with 3-month hospital admission and referral to an 
emergency department. Moreover, ‘confirmed COVID’ 

Table 1  Comparison of 3-month persistent symptoms between COVID and no-COVID groups (N=346)

No-
COVID 
n=180

Main analysis Sensitivity analysis

Confirmed 
COVID n=166 P value* OR (95% CI) P value†

OR (95% CI) 
(n=195 vs 180) P value†

Any persistent symptom 
combined (n=177/159//182)

17 (9.6) 25 (15.7) 0.090 1.66 (0.86–3.23) 0.133 1.67 (0.88–3.19) 0.118

Asthenia (n=177/159//182) 8 (4.5) 6 (3.8) 0.733

Cough (n=177/159//182) 3 (1.7) 4 (2.5) 0.712

Dyspnoea (n=177/159//182) 8 (4.5) 5 (3.1) 0.514

Chest pain (n=177/159//182) 3 (1.7) 3 (1.9) 1

Anosmia (n=177/159//182) 1 (0.6) 7 (4.4) 0.029 8.51 (1.03–70.43) 0.047 8.36 (1.03–67.68) 0.047

Ageusia (n=177/159//182) 3 (1.7) 4 (2.5) 0.712

Other symptoms 
(n=177/159//182)

1 (0.6) 7 (4.4) 0.029 7.02 (0.84–58.29) 0.071 7.62 (0.94–61.87) 0.058

 � Deep vein thrombosis 0 (0) 1 (14.3)

 � Alopecia 0 (0) 1 (14.3)

 � Myalgia 0 (0) 1 (14.3)

 � Palpitations 0 (0) 1 (14.3)

 � Pruritus, rash 1 (100) 0 (0)

 � Feeling feverish 0 (0) 2 (28.6)

 � Memory impairments 0 (0) 1 (14.3)

Data are quoted as n (%).
*The p values were obtained from a χ2 test or Fisher’s exact test.
†Age-adjusted multilevel logistic regression.
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Table 2  Multilevel univariate and multivariate analyses of factors associated with 3-month persistent symptoms among 
patients with confirmed COVID-19 (N=159)

3-month persistent symptoms Univariate analysis
Multivariate analysis (final 
model)

No, n=134 
(84.3%)

Yes, n=25 
(15.7%)

P 
value* OR (95% CI) P value† OR (95% CI) P value†

Age (years) 48 (39–58) 51 (41–59) 0.509

Male sex 49 (36.6) 6 (24.0) 0.225

Caregivers (n=120/22) 24 (20.0) 5 (22.7) 0.776

Smoking (n=38/10) 14 (36.8) 2 (20.0) 0.460

At least one comorbidity (n=133/25) 60 (45.1) 13 (52.0) 0.526

Dyslipidaemia (n=133/25) 5 (3.8) 2 (8.0) 0.306

Obesity (n=47/9) 18 (38.3) 5 (55.6) 0.464

Hypertension (n=133/25) 23 (17.3) 3 (12.0) 0.769

Diabetes (n=133/25) 6 (4.5) 1 (4.0) 1

Cardiovascular disease (n=133/25) 11 (8.3) 3 (12.0) 0.466

Asthma (n=133/25) 11 (8.3) 4 (16.0) 0.261

Age >70 and/or presence of at least 
one comorbidity (n=133/25)

61 (45.9) 13 (52.0) 0.573

Symptoms at the initial consultation

Fever or feeling feverish (n=122/22) 59 (48.4) 17 (77.3) 0.012 3.63 (1.26–10.46) 0.017 6.93 (1.62–29.53) 0.009

Asthenia (n=51/7) 42 (82.4) 7 (100) 0.581

Muscle ache (n=99/19) 68 (68.7) 16 (84.2) 0.171

Headache (n=88/16) 49 (55.7) 10 (62.5) 0.613

Rhinorrhoea (n=86/17) 42 (48.8) 11 (64.7) 0.232

Cough (n=121/23) 93 (76.9) 21 (91.3) 0.163

Expectorations (n=62/15) 15 (24.2) 3 (20.0) 1

Chest pain (n=80/17) 15 (18.8) 4 (23.5) 0.737

Dyspnoea at rest and/or on exertion 
(n=96/16)

29 (30.2) 5 (31.3) 1

Sore throat (n=82/16) 36 (43.9) 6 (37.5) 0.636

Anosmia (n=81/15) 32 (39.5) 10 (66.7) 0.051 3.06 (0.96–9.797) 0.059 4.79 (1.30–17.66) 0.019

Ageusia (n=73/17) 30 (41.1) 11 (64.7) 0.078 2.63 (0.88–7.88) 0.085

Nausea and/or vomiting (n=77/17) 12 (15.6) 1 (5.9) 0.451

Diarrhoea (n=86/18) 25 (29.1) 5 (27.8) 0.912

Abdominal pain (n=31/8) 6 (19.4) 0 (0) 0.313

Number of symptoms (tertile; 
n=132/25)

0.108 0.130

 � ≤4 72 (54.5) 8 (32.0) 1 (ref)

 � 5 21 (15.9) 6 (24.0) 2.57 (0.80–8.24)

 � >5 39 (29.6) 11 (44.0) 2.54 (0.94–6.84)

Number of systemic symptoms 
(tertile; n=132/25)

0.355

 � ≤1 45 (34.1) 7 (28.0)

 � 2–3 70 (53.0) 12 (48.0)

 � >3 17 (12.9) 6 (24.0)

Number of ENT symptoms (tertile; 
n=132/25)

0.189

 � 0 47 (35.6) 6 (24.0)

 � 1 46 (34.8) 7 (28.0)

 � >1 39 (29.6) 12 (48.0)

Continued
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patients tended to have more persistent symptoms at 3 
months—mainly anosmia and ‘other persistent symp-
toms’. Fever or feeling feverish and anosmia were inde-
pendently associated with the persistence of symptoms.

Strengths and weaknesses of the study
This is one of the few studies to have included solely 
patients consulting in general practice; most longitudinal 
studies of patients with COVID-19 assessed hospital-based 
or mixed cohorts. Moreover, our assessment of a prospec-
tive multicentre cohort recruited at different primary care 
health centres means that our results can be more readily 
extrapolated to the local or regional level. Another study 
strength was our comparison of ‘confirmed COVID’, 
‘no-COVID’ and ‘uncertain COVID’ groups; this provided 
a more accurate comparison of the initial and subsequent 
signs and symptoms of COVID-19. The ‘no-COVID’ group 
was particularly relevant for comparing the prevalence 
of persistent symptoms because it probably comprised 
patients with other viral diseases.

However, our study had some limitations. Selection 
bias might have been present because the RT-PCR test 
was only initially recommended for patients with severity 
criteria and/or with comorbidities and for healthcare 
professionals. This may explain some of the demographic 
characteristics of confirmed cases. However, this bias was 
limited by the prescription of serology tests a posteriori to 
patients with compatible symptoms and who had not had 
an RT-PCR test and to patients with a negative RT-PCR 
test. We did not include under-18 patients and institu-
tionalised patients. The study was limited to the greater 
Paris region and so might not be representative of the 
French population as a whole. Moreover, the groups’ size 
might have led to a lack of statistical power. Given the 

small number of patients with persistent symptoms, the 
corresponding results should be interpreted with caution 
(especially the ORs with very broad CIs). The methods for 
determining the presence or absence of persistent symp-
toms were left to the GP’s discretion; the use of partic-
ular questionnaires or scales was not imposed on them. 
This lack of standardisation might have influenced the 
estimated prevalence of persistent symptoms. However, 
this unconstrained type of assessment was similar to that 
used in the GPs’ routine clinical medical practice. Lastly, 
COVID-19-related hospital admissions were recorded; it 
would have been useful to collect data on the symptom 
burden associated with all-cause hospital admissions.

Comparison with other studies
The demographic characteristics of our patients with 
COVID-19 consulting in general practice were similar 
to those in the literature, particularly with regard to the 
mean age (43 in our study and in Yordanov et al’s study22), 
the proportion of caregivers23 24 and the most prevalent 
comorbidities (hypertension and diabetes).20 Several 
studies of ambulatory patients have shown that systemic 
symptoms (including asthenia, fever, cough, myalgia and 
headaches) were frequent.4 25–27 Anosmia and ageusia 
were also frequent and appeared later in the course of 
disease. Some experts consider that the anosmia-ageusia 
combination is specific for COVID-19.12 Digestive tract 
symptoms were less frequent.4 6 28–30 Our patients also 
varied with regard to the signs in the GPs’ clinical exam-
ination (including abnormalities in a lung examination), 
as found in systematic reviews.12 31 In line with our results, 
most studies of outpatients have found that the course 
of the disease is benign and that hospital admission is 
not required.17 22 23 As found in the present research, 

3-month persistent symptoms Univariate analysis
Multivariate analysis (final 
model)

No, n=134 
(84.3%)

Yes, n=25 
(15.7%)

P 
value* OR (95% CI) P value† OR (95% CI) P value†

Clinical examination

Temperature >38°C 0.375

 � No 77 (57.5) 11 (44.0)

 � Yes 14 (10.4) 4 (16.0)

 � Not reported or missing 43 (32.1) 10 (40.0)

Respiratory rate (per min) (n=27/8) 20 (18–20) 19 (15–20) 0.434

SaO2 (%) (n=80/12) 98 (97–99) 98 (97–98.5) 0.624

Abnormalities in a lung examination 0.261

 � No 74 (55.2) 10 (40.0)

 � Yes 14 (10.5) 2 (8.0)

 � Not reported or missing 46 (34.3) 13 (52.0)

Data are quoted as n (%) for qualitative variables and median [IQR] for quantitative variables.
*The p values were obtained from a χ2 test or the Fisher’s exact test for qualitative variables, and from the Mann-Whitney test for quantitative 
variables.
†Multilevel logistic regression; the multivariate model included the following variables: fever or feeling feverish and anosmia.
ENT, ear, nose, throat; SaO2, arterial oxygen saturation.

Table 2  Continued
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literature data have shown that a higher frequency of 
negative outcomes (hospital admission and death) is 
associated with older age32 33 and with comorbidities like 
cardiovascular disease and diabetes.22 33 34 In contrast to 
another study, we did not find an association with male 
sex.35 However, no other studies have found that more 
than two systemic symptoms at the initial GP visit and 
abnormalities in a lung examination are predictive of an 
adverse outcome. These present findings and the litera-
ture data12 31 highlight the need for a clinical consultation 
with the GP.

It has been widely reported that patients can expe-
rience persistent symptoms more than 4 weeks after 
an episode of COVID-19.36 Here, we observed a non-
significant trend towards a greater prevalence of 
persistent symptoms at 3 months in the ‘confirmed 
COVID’ group (15.7%) versus the no-COVID group 
(9.6%). This finding is in line with the results of a UK 
study in which 13.7% of outpatients had symptoms that 
persisted for at least 12 weeks.36 However, the associa-
tion remained significant in our ‘confirmed COVID’ 
group for anosmia and ‘other symptoms’ (ie, deep vein 
thrombosis, alopecia, palpitations, feeling feverish and 
memory impairments), as also reported elsewhere.37 A 
recent large cohort study suggested that self-reported 
infection was positively associated with persistent phys-
ical symptoms, whereas a positive serology test result 
for SARS-CoV-2 was positively associated only with 
persistent anosmia.13 Furthermore, it appears that one 
of the factors determining the presence of persistent 
symptoms in our patients with COVID-19 was the pres-
ence of fever during the initial GP visit. This association 
with fever has only previously been found in one study of 
elderly people38 but not in other studies.39

In our study, a comparison at 3 months showed that 
some persistent symptoms (asthenia, cough, chest pain 
and dyspnoea) were not significantly more frequent in 
the ‘confirmed COVID’ group—suggesting they were 
not specific for ‘long COVID-19’. Asthenia and dyspnoea 
were the two most common persistent symptoms in 
hospitalised and non-hospitalised patients.40 However, 
we observed asthenia and dyspnoea, respectively, in only 
around 4% and 3% of our ‘confirmed COVID’ patients, 
and with much the same frequency as in no-COVID 
patients (4.5% and 4.5%, respectively). Outpatient 
studies with a control group found the presence of 
persistent symptoms up to 1041 and 12 months42 after 
mild COVID-19, with miscellaneous symptoms: asthenia, 
headaches, smell and taste disorders, dyspnoea, memory 
disorders, insomnia and difficulty concentrating.41 42 
The French health authorities also included neurolog-
ical, cardiothoracic and sensory disorders in the list of 
persistent symptoms.43

The results of these ‘long COVID-19’ studies are rela-
tively disparate and appear to show that this entity is non-
specific because of the multisymptomatic, fluctuating 
nature of the clinical manifestations.43

Implications for clinicians and policymakers
It is important to provide GPs with primary care-specific 
data that enable them to optimise patient management. 
GPs have an essential role in combating the pandemic44 
and diagnose most patients with COVID-19.2 Identi-
fying prognostic factors and examining patients for clin-
ical abnormalities could help detect patients at risk, set 
up follow-up procedures and anticipate possible wors-
ening.2 45 These strategies might be needed in France, with 
a view to enabling primary care to withstand future health 
emergencies and pandemics, as has been mentioned in 
Australia, New Zealand, Canada, the Netherlands, the 
UK and the USA.46 The trend towards more frequent 
persistent symptoms in patients with COVID-19 (more 
specifically anosmia and ‘other symptoms’) suggests that 
follow-up by the GP should take account of the disease’s 
impact on quality of life, overall health and life context 
via a patient-centred approach.47

Unanswered questions and future research
Our findings (notably concerning persistent symptoms) 
need to be confirmed in the longer term and in other 
patient populations (eg, institutionalised people, chil-
dren and adolescents). Our study was partly based on elec-
tronic medical records and showed that primary care can 
provide important public health data. This work could 
be expanded with patient surveys and GP interviews, so 
as to combine real-time data on patients’ symptoms and 
adverse outcomes with patient responses to public health 
messaging and information on the GPs’ adaptive coping 
mechanisms.46

CONCLUSIONS
Cases of COVID-19 seen in primary care have an essen-
tially benign course. However, age >70 and/or at least 
one comorbidity, abnormalities in a lung examination 
and a higher number of systemic symptoms were asso-
ciated with hospital admission and referral to an emer-
gency department. Our results reinforce the need for 
a face-to-face medical consultation by the GP to iden-
tify patients at risk of severe disease. Almost one in six 
patients with COVID-19 had persistent symptoms at 3 
months—emphasising the need for an overall patient-
centred approach. This frequency of persistent symptoms 
tended to be higher in patients with COVID-19 than in 
no-COVID cases. Anosmia and a group of rarer symptoms 
were more prevalent in the ‘confirmed COVID’ group. 
Asthenia, chest pain, cough and dyspnoea were also 
present in the other groups and might not be specific for 
a possible ‘long COVID-19’. Our findings in primary care 
need to be confirmed in prospective studies with a longer 
follow-up period.
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