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ABSTRACT
This study assessed symptoms and their determinants 
1.5–6 months after symptom onset in non- hospitalised 
subjects with confirmed COVID-19 until 1 June 2020, in 
a geographically defined area. We invited 938 subjects; 
451 (48%) responded. They reported less symptoms after 
1.5–6 months than during COVID-19; median (IQR) 0 
(0–2) versus 8 (6–11), respectively (p<0.001); 53% of 
women and 67% of men were symptom free, while 16% 
reported dyspnoea, 12% loss/disturbance of smell, and 
10% loss/disturbance of taste. In multivariable analysis, 
having persistent symptoms was associated with the 
number of comorbidities and number of symptoms 
during the acute COVID-19 phase.

INTRODUCTION
Symptoms and disease severity of COVID-19 vary 
from asymptomatic to severe or fatal illness, with 
up to 15% requiring hospital admission.1 Most of 
the available follow- up data on COVID-19 involve 
hospitalised patients.2–4 Fatigue and dyspnoea are 
common about 60 days after the onset of COVID- 
related symptoms in previously hospitalised 
patients with COVID-19.2 Limited data are avail-
able on the course of COVID-19 symptoms in non- 
hospitalised patients, who constitute the majority of 
patients.5 This study assessed symptoms and deter-
minants of symptoms in a population- based cohort 
of non- hospitalised subjects 1.5–6 months after 
COVID-19.

METHODS
Participants and survey
This was a cross- sectional mixed- mode survey of a 
geographical cohort in the catchment areas of two 
Norwegian hospitals (Akershus University Hospital 
(Ahus), Østfold Hospital (ØH)), comprising 
900 000 inhabitants, or 17% of the Norwegian 
population.

We identified all PCR SARS- CoV-2- positive 
subjects≥18 years from the microbiology labora-
tories of the two hospitals and the largest private 
microbiology laboratory in the area, Fürst Medical 
Laboratory, until 1 June 2020. We anticipate that 
these labs will have analysed an overwhelming 
majority of the COVID-19 tests in the area. Patients 
were eligible if they had not been hospitalised for 
COVID-19. We assumed that if a patient was hospi-
talised within 3 weeks of a positive PCR test for 
SARS- CoV-2, there was a high probability that this 
was COVID-19- related. Therefore, we excluded 

those with a hospital admission <22 days after a 
positive PCR test. Of 1029 eligible subjects, we 
excluded 89 (27 no Norwegian identification 
number, 56 residing outside area, 6 other); hence, 
we invited 938 subjects to participate in the survey 
(online supplemental figure 1).

A postal survey in the end of June 2020 provided 
study information and a consent form to eligible 
subjects, about 1–4 months after the positive PCR 
test. The invited subjects could respond on paper or 
electronically. In early August, we sent one postal 
reminder to non- respondents.

Comorbidity was recorded using a check-
list of 21 diseases and conditions, 18 of which 
constituted a self- report version of the Charlson 
comorbidity index.6 We totalled the number of 
comorbidities and categorised this as 0, 1, ≥2 
comorbidities.

Symptoms during the acute phase of COVID-19 
and at the time of survey were assessed using a 
checklist of 23 self- reported symptoms, largely 
adopted from the WHO/ISARIC platform.7 We 
quantified the severity of the acute COVID-19 
phase using the number of these retrospectively 
reported symptoms, categorised into tertiles (0–5, 
6–9, 10–23).

Statistical analysis
We compared descriptive variables for respondents 
and non- respondents using the t- test or χ2 test, as 
appropriate. Symptom scores during COVID-19 
and at the time of the survey were compared using 
Wilcoxon’s matched- pairs test.

Determinants of symptoms were analysed using 
multivariable negative binomial regression anal-
ysis with the number of symptoms (out of 23) at 
the time of the survey as the dependent variable, 
reporting the incidence rate ratio (IRR) for one 
more symptom. As independent variables, we 
included: age (per decade), sex, education (three 
levels), marital status (three categories), smoking 
status (never smoker, ex- smoker/current smoker), 
body mass index (BMI) (kg/m2), categories of 
number of 21 self- reported comorbidities (0, 1, 2, 
≥3), tertiles of number of symptoms during the 
acute COVID-19 (0–5, 6–9, 10–23), and tertiles of 
time from onset of symptoms to response (41–110, 
11–127, 128–193 days). All variables were forced 
into the model.

We chose a 5% significance level.
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RESULTS
In total, 451 subjects (48 %) responded to the survey, of whom 
221 (49 %) responded to the web version. The respondents 
and non- respondents had a mean ages (as of 1 June 2020) of 
49.7 (SD 15.2) and 43.8 (17.3) years (p<0.001), while 253 (56 
%) and 222 (46 %), respectively, were women (p=0.001). The 
response rates in seven aggregated geographical districts within 
the catchment areas of the hospitals ranged from 26% (27/112, 
Oslo) to 65% (110/169, Follo). Respondents’ characteristics 
are shown in table 1. The three most common comorbidities 
were hypertension 86 (19%), arthrosis 57 (13%) and asthma 52 
(12%).

The time from symptom onset until the survey was median 
117 days (range 41–193) (n=445). The most prevalent symp-
toms during COVID-19 and at the time of the survey are shown 
in figure 1.

In total, 133 women (53 %) and 133 men (67 %) reported no 
current symptoms (online supplemental figure 2). The number 
of symptoms per subject declined from the acute COVID-19 
to follow- up, median (IQR) 8 (6–11) and 0 (0–2), respectively 
(p<0.001).

The symptom load during the acute COVID-19 phase and 
number of comorbidities were associated with the number of 
symptoms at follow- up (table 2). There was no association of the 
other independent variables with symptom load at follow- up.

DISCUSSION
This study found a reduction in symptoms from the acute 
COVID-19 episode to the time of the survey, and >50% of non- 
hospitalised COVID-19 subjects had no symptoms 1.5–6 months 
after symptom onset. Comorbidities and a high symptom load 
during the acute phase were associated with persistent symp-
toms. At 1.5–6 months, however, there was no difference in 
symptoms according to length of time since COVID-19 onset.

Few similar studies of non- hospitalised patients exist for 
comparison. The proportion of symptom- free patients in the 
present survey was much larger than among non- hospitalised 
subjects with COVID-19 recruited from Facebook groups and a 
panel expressing interest in COVID-19, which comprised 91% 
women.8 The proportion reporting persistent symptoms in this 
study was lower than that reported 45–60 days after hospitalisa-
tion for COVID-19.2

The association of persistent symptoms with comorbidities 
and symptom load during the acute phase of COVID-19 support 
previous findings,8 though in the present study there was no asso-
ciation with age. The length of the time between the acute phase 
and the survey was not associated with the symptom load, which 
suggests that the improvement in symptoms primarily occurred 
during the first few weeks after the acute phase. This was a cross- 
sectional analysis and should therefore be interpreted cautiously.

Limitations of this study are that we did not assess fatigue or 
mental health symptoms with similar single items, or symptom 
severity at maximum or follow- up, or homogeneous ethnicity, 
which may be associated with health. The responses in our study 
were biased towards women and subjects>50 years of age, and 
the response rate was low in three boroughs of Oslo with a high 
proportion of immigrants. Moreover, the items on symptoms 
during COVID-19 were retrospective and may be subject to 
recall bias.

Protracted symptoms following infectious diseases are not 
unique for COVID-19, but are common in many viral and bacte-
rial infections and may last for several months.9 10 Longitudinal 

Table 1 Respondent characteristics (n=451)

Age (years), mean (SD) 49.8 (15.2)

Sex, female 253 (56)

Marital status

  Single/divorced/separated 99 (22)

  Married/cohabiting 332 (74)

  Widowed 19 (4)

Born in Norway (n=447) 376 (84)

Norwegian mother tongue (n=448) 375 (84)

Both parents born in Norway (n=450) 350 (78)

Highest attained education

  Primary school 41 (9)

  Secondary school 170 (38)

  University 240 (53)

Smoking status (n=446)

  Never smoker 292 (65)

  Ex- smoker 128 (29)

  Current smoker 26 (6)

Body mass index (kg/m2) (n=444) 26.8 (5.2)

Influenza vaccination second half of 2019 (n=449) 140 (31)

No. of 21 comorbidities

  0 228 (51)

  1 128 (28)

  2 or more 95 (21)

Place of contraction

  Norway, known contact 191 (42)

  Norway, unknown contact 142 (32)

  Travel abroad 115 (16)

Number (%), unless specified otherwise.

Figure 1 Symptoms during COVID-19 and 1.5–6 months later, in per 
cent.
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studies with longer follow- up are warranted to assess the course 
of persistent symptoms following COVID-19.

In conclusion, this study has shown that persistent symptoms 
were common after COVID-19 in non- hospitalised patients and 
were related to the symptom load and number of comorbidities 
present during the acute phase, but the majority of patients were 
symptom- free 1.5 to 6 months after COVID-19 onset.
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Table 2 Determinants of number of symptoms at follow- up, 
multivariable negative binomial regression analysis (n=434)

N
Incidence 
rate ratio 95% CI P value

Age* 434 0.94 0.82 to 1.07 0.36

Sex

  Female† 243 1

  Male 191 0.74 0.53 to 1.03 0.072

Marital status

  Single/separated/divorced† 92 1

  Married/cohabiting 325 0.89 0.60 to 1.31 0.55

  Widowed 17 0.56 0.22 to 1.46 0.24

Highest attained education

  <11 years (Compulsory school)† 37 1

  11–13 years (Secondary school) 162 0.87 0.49 to 1.54 0.62

  >13 years (University) 235 0.83 0.47 to 1.46 0.52

Smoking status

  Never smoker† 286 1

  Former/current smoker 148 1.16 0.83 to 1.62 0.40

No. of 21 comorbidites

  0† 218 1

  1 122 1.52 1.02 to 2.25 0.038

  ≥2 94 2.52 1.58 to 4.02 <0.001

No. of 23 COVID-19 symptoms

  0–5† 99 1

  6–9 167 1.97 1.20 to 3.23 0.007

  10–23 168 4.16 2.57 to 6.72 <0.001

Body mass index, kg/m2 434 0.99 0.97 to 1.02 0.63

Time from onset of symptoms, days

  41–110 143 1.27 0.86 to 1.87 0.24

  111–127 152 1.26 0.85 to 1.86 0.25

  128–193* 139 1

*Per decade.
†Reference category.
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