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Objectives: Persistence of COVID-19 symptoms in nonhospitalized individuals beyond a few months has
not been well characterized. In this longitudinal study from the Faroe Islands, we present prevalence of
long COVID in mainly nonhospitalized patients who were followed up for up to 8 months.
Methods: All Faroese individuals with confirmed COVID-19 diagnosis from August to December 2020
were invited to participate in this study (n = 297). Demographic and clinical characteristics and self-
reported symptoms were ascertained prospectively using a detailed questionnaire administered at re-
peated phone interviews.
Results: A total of 226 individuals participated at baseline (226/297, 76% participation rate), of whom
170 participants had more than 3 months follow-up. Of these, 39% (n = 67/170, 95% confidence interval
[CI] 32-37%) reported persistent symptoms (median [range] 168 [93-231] days) after the acute phase and
8% (n = 14/170, 95% CI 5-13%) reported severe persistent symptoms. The most prevalent symptoms were
fatigue (17%) and smell (17%) and taste (14%) dysfunction. Long COVID was more common in people
reporting daily medication use (odds ratio 2.34, 95% CI 1.02-5.37).
Conclusion: Our results show that symptoms may take months to resolve, even among nonhospitalized
individuals, with a mild illness in the acute phase. Continued monitoring for long COVID is needed to
evaluate the added risk of a potential public health concern.
© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

and cannot be explained by an alternative diagnosis (Soriano et al.,
2022). The individuals who have long COVID report a wide range

Most patients recover after acute infection with SARS-CoV-2,
but some experience persistent symptoms of COVID-19, even sev-
eral months after infection; this is commonly referred to as long
COVID. Long COVID has been defined by World Health Organization
as a condition that occurs in individuals with a history of probable
or confirmed SARS-CoV-2 infection, usually 3 months from the
onset of COVID-19, with symptoms that last for at least 2 months
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of symptoms, including fatigue, dyspnea, and cognitive dysfunc-
tion (Carfi et al, 2020; Nalbandian et al.,, 2021; Petersen et al.,
2021). The occurrence and duration of long COVID is not fully
elucidated, but studies show that attributable symptoms persist in
these patients until 12 months after infection (Bellan et al., 2021;
Fumagalli et al., 2022; Han et al., 2022; Kim et al., 2022; Pérez-
Gonzalez et al., 2022; SeeRle et al., 2022; Wynberg et al., 2021;
Zhang et al., 2021). A systematic review and meta-analyses includ-
ing 18 studies and 8591 individuals with a minimum of 1-year
follow-up, reporting on pooled prevalence of specific post-COVID-
19 symptoms (Han et al, 2022) found that fatigue/weakness,
dyspnea, arthromyalgia, depression, anxiety, memory loss,
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concentration difficulties, and insomnia were the most preva-
lent symptoms at 1-year follow-up ranging from 12% to 28%. In
this prospective follow-up study, we report the prevalence of long
COVID up to 8 months after infection with SARS-CoV-2 in the
Faroe Islands.

Methods

All individuals with COVID-19 confirmed by reverse transcrip-
tion polymerase chain reaction testing of an oropharyngeal swab
between August 5 and December 25, 2020, were invited to par-
ticipate in this study. Disease onset, hospitalization, and symp-
toms during the acute phase were recorded during the acute phase
by a task force consisting of medical doctors established in the
Faroe Islands to monitor all Faroese individuals with COVID-19
(Kristiansen et al., 2021; Petersen et al., 2021). All diagnosed indivi-
dals were asked permission to be contacted by the research team,
with the purpose of assessing persistent symptoms of disease by
phone interview.

At enrollment, after giving informed consent, the following data
were recorded: self-assessed presence of COVID-19-related symp-
toms (prespecified list with 19 different symptoms) during the
acute illness, rating the symptoms as mild, moderate, or severe.
There were additional questions about education, employment,
smoking habits, height, weight, selected chronic diseases, daily
medication use, and self-assessed health. Subsequently, the same
symptom-related questions were used when the participants were
prospectively followed up with phone calls every second or third
week for approximately 3 months after infection to evaluate any
persistent symptoms. All follow-up phone calls were performed by
doctors or a medical student. In addition to the regular follow-
up phone calls, the subset of participants who were infected be-
tween August to October 31, 2020 (n = 140) was invited to a clin-
ical examination (conducted from January 18 to March 24, 2021),
where the same symptom-related questionnaire was used. Those
affected in November and December 2020 were still followed by
regular follow-up phone calls and were therefore not invited for
the clinical examination. In some cases, it proved difficult to reach
participants for follow-up, leading to a variable number of follow-
up recordings (median 5 [range 1-6]) and duration between acute
phase and last follow-up assessment (median 150 days [range 20-
231 days]). Thus, a few of the participants have 1 to 3 follow-up
calls. The last follow-up phone call included in this study were
conducted May 15, 2021, and we used the latest follow-up for each
participant. Parents answered on behalf of children below 15 years
of age (0-15 years).

The Faroese Ethics Committee and Data Protection Agency have
approved this study, and written informed consent was obtained
from all participants.

Statistical analyses

Descriptive results are presented with mean and standard devi-
ations for continuous variables and with number and percentages
for categorical variables. We used the chi-square test and Kruskal-
Wallis test to compare groups, such as individuals with and with-
out persistent symptoms, age groups, and disease severity, as ap-
propriate.

Univariable logistic regression was used to assess potential pre-
dictors of long COVID by including each variable separately in
the models. The variables considered potential predictors were
sex (female/male), age/age group (continuous/0-17, 18-34, 35-49,
50-66, 67+), smoking (ever/never), body mass index (BMI, <25,
>25), self-reported medication use (yes/no) and chronic diseases
(yes/no), days from acute illness to last follow-up (continuous),
hospitalization (yes/no), and number of symptoms in the acute
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phase (continuous). The potential predictor variables included in
the analysis were considered on the basis of previous knowledge
of COVID-19 epidemiology and potential confounders (Han et al.,
2022). Predictors with P-value <0.05 in univariable models were
included in the multivariable model. All analyses were performed
using SPSS version 25. P (two-tailed) < 0.05 was considered statis-
tically significant.

Results

Of the 297 COVID-19 cases in the Faroes during the recruit-
ment period, 226 participated at baseline (226/297, 76% participa-
tion rate). Of these, 170 had been followed up for a period longer
than 3 months (median 168 days after onset) and were included in
the analyses of long COVID (Table 1 and Supplemental Figure 1).

Long COVID, by our definition, was reported by 39%
(n 67/170, 95% confidence interval [CI] 32.0-47.2) of the
170 individuals with >3 months follow-up and 8% (n = 14/170,
95% Cl 4.6-13.4) reported severe persistent symptoms, whereas
93% (n = 186/201, 95% CI 88.0-95.8) experienced symptoms during
the acute phase (Table 2). The most commonly reported symptoms
were fatigue (n = 28/170, 17%) and smell (n = 28/169, 17%) and
taste (n = 24/169, 14%) dysfunction, whereas the most prevalent
symptoms during the acute phase were headache (n = 119/200,
60%), fatigue (n = 108/200, 54%), and fever (n = 107/198, 54%)
(Figure 1).

The univariable logistic regression showed that long COVID was
associated with age as a continuous variable (odds ratio [OR] 1.02,
95% CI 1.00-1.04), smoking status (OR 2.29, 95% CI 1.21-4.32), med-
ication use (OR 2.34, 95% CI 1.16-4.43), and the number of symp-
toms in the acute phase (OR 1.11, 95% CI 1.02-1.21) (Table 3). In the
multivariable analyses, medication use (p = 0.05) persisted signif-
icantly associated with long COVID, with similar estimates of as-
sociation. The prevalence of symptoms at last follow-up was not
significantly associated with age (c2 = 5.41, df = 4, P = 0.25) (Sup-
plemental Figure 2), and mean symptoms and symptoms severity
did not increase with increasing age (P > 0.05) (Supplemental Fig-
ures 3 and 4).

Discussion

In this nationwide prospective, longitudinal COVID-19 cohort,
with mainly nonhospitalized individuals of all ages, 39% reported
at least one persistent symptom, and 8% reported severe persis-
tent symptoms up to 8 months after infection. This proportion
is comparable or slightly lower than in studies with up to 12
months follow-up, where they report persistent symptoms in 40
-77% of patients (Bellan et al., 2021; Boscolo-Rizzo et al., 2021;
Fumagalli et al., 2022; Kim et al., 2022; Pérez-Gonzalez et al., 2022;
Seel3le et al., 2022; Wynberg et al., 2021; Zhang et al,, 2021). We
may have slightly overestimated the prevalence of long COVID be-
cause we do not have a control group to compare with, which
would have enabled us to consider the potential effects that soci-
etal measures, including lockdown, might have inferred to the gen-
eral population, regardless of COVID-19 status. The Faroe Islands
were able to eliminate the infection, both after the first (March-
May 2020) and the second (August-December) waves and have in
general been successful during 2020, particularly in protecting the
elderly and vulnerable groups from infection (Kristiansen et al.,
2021; Strem et al., 2021). This resulted in very low rates of hos-
pitalizations and mortality due to COVID-19 in the acute phase
and also resulted in an apparent low population prevalence of long
COVID compared with other populations. Studies on long COVID
that were based on hospitalized patients in general reported higher
proportions of individuals with long COVID (Bellan et al., 2021;
Fumagalli et al., 2022; Zhang et al., 2021). Furthermore, we were
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Table 1
Self-reported demographic and clinical characteristics of individuals with COVID-19 from August to December 2020, with more than 3 months’ follow-up.
Individuals participating Individuals with more than 3 Symptomatic individuals at Asymptomatic individuals
at baseline (n = 226) months of follow-up (n = 170) last follow-up (n = 67) at last follow-up (n = 103)

Women, n (%) 118 (52.2) 93 (54.7) 41 (61.2) 52 (50.5)
Age (years), median (range) 31.3 (0.3-82.6) 35.4 (0.3-82.6) 43.6 (9.7-78.4) 31.1 (0.3-82.6)
Age groups, n (%)
0-17 31 (13.7) 18 (10.6) 5(7.5) 13 (12.6)
18-34 90 (39.8) 66 (38.8) 22 (32.8) 44 (42.7)
35-49 46 (20.4) 32 (18.8) 13 (19.4) 19 (18.4)
50-66 40 (17.7) 37 (21.8) 17 (25.4) 20 (19.4)
67+ 19 (8.4) 17 (10.0) 10 (14.9) 7 (6.8)
Smoking status?, n (%)
Ever smoker 91 (40.4) 66 (38.8) 34 (50.7) 32 (31.1)
Never smoker 134 (59.6) 104 (61.2) 34 (49.3) 71 (68.9)
Self-reported daily medication 55 (25.2) 46 (27.9) 25 (38.5) 21 (21.0)
use®, n (%)
Self-reported chronic disease®, (%) 72 (32.9) 58 (35.2) 28 (43.1) 30 (30.0)
BMIY, n (%)
BMI < 25 112 (67.9) 81 (66.4) 26 (56.9) 52 (73.2)
BMI > 25 53 (32.1) 41 (33.6) 22 (43.1) 19 (26.8)
Hospitalized during illness, n (%) 6 (2.7) 6 (3.5) 5(7.5) 1(1.0)
Number of symptoms at baseline®, 7 (0-17) 7 (0-17) 7.5 (0-17) 6 (0-17)
median (range)
Number of follow-ups, n (%)
1 11 (4.9) - - -
2 8 (3.5) 3(1.8) 1(1.5) 2(1.9)
3 10 (4.4) 4(24) 1(1.5) 3(2.9)
4 79 (33.6) 43 (25.3) 17 (25.4) 26 (25.2)
5 117 (52.8) 116 (68.2) 47 (70.1) 69 (67.0)
6 4(1.8) 4(24) 1(1.5) 3(2.9)
Follow-ups, median (range) 5 (1-6) 5 (2-6) 5 (2-6) 5 (2-6)
Days from onset to last follow-up, 145.0 (20-231) 167.5 (93-231) 167 (95-229) 168 (93-231)

median (range)

BMI, body mass index.

2 Missing data n = 1.

b Missing data n = 8.

¢ Missing data n = 7. Did a doctor ever tell you that you had: anxiety, asthma, osteoporosis, myocadiac infarct, carnitine transported defect, inflammatory bowel disease,
cystic fibrosis, dementia, stroke, angina pectoris, heart insufficiency, hypertension, hypercholesterolemia, hyper or hypothyroidism, cancer, chronic obstructive pulmonary
disease, arthritis, kidney disease, Parkinson’s disease, psoriasis, type one and two diabetes and other.

d Missing data n = 61.

¢ Symptoms during acute phase were missing for 25 individuals.

Fatigue

Smell dysfunction

Taste dysfunction

Dyspnoea

Headache

Chest tightness

Dry cough

Arthralgia

Stuffed nose

Myalgia

Rashes M Long Covid (>3m)

Fever M Acute COVID-19
Chills

Cough with expectoration

Anorexia

Nausea

Sore throat

Rhinorrhoea

i

Diarrhoea

o
=
o

20 30 40 50 60 70
Individuals with symptoms, %

Figure 1. Prevalence (%) of long COVID (>3 months after COVID-19) (black bar, n = 170) and symptoms during the acute phase (gray bars, n = 226) in Faroese patients with
PCR-confirmed COVID-19 from August to December 2020. COVID-19, coronavirus disease 2019; PCR, polymerase chain reaction.
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Table 2

Presentation of symptoms during the acute phase and long COVID (>3 months
after COVID-19) in Faroese patients with RT-PCR-confirmed COVID-19 from Au-
gust to December 2020.

Acute phase®  Long COVID (>3 m)®

n = 201 n =170
Symptoms, n (%) 186 (92.5) 67 (394)
Mild symptoms, n (%)¢ 178 (88.6) 44 (25.9)
Moderate symptoms, n (%)° 137 (68.2) 39 (22.9)
Severe symptoms, n (%)¢ 99 (49.3) 14 (8.2)
Number of symptoms, n (%)
None 15 (7.5) 104 (61.2)
1-2 24 (11.9) 48 (28.2)
3-5 39 (19.4) 16 (9.4)
6-8 53 (26.4) 2(1.2)
9-12 56 (27.9) 0
13+ 14 (7.0) 0
Number of symptoms, mean (SD) 6.7 (4.2) 0.8 (1.3)
Mild symptoms 3.4 (2.6) 0.4 (0.8)
Moderate symptoms 2.0 (2.1) 0.3 (0.7)
Severe symptoms 1.3 (1.8) 0.1 (04)

COVID-19, coronavirus disease 2019; RT-PCR, reverse transcription polymerase
chain reaction.

@ Data on symptoms during the acute phase were missing for 25 individuals.

b Median (range) days from onset to last follow-up: 167.5 (93-231).

¢ Participants were asked to rate severity of any symptom separately, thus
numbers in the column add up to more than total number of participants.

able to recruit young participants to our study to a greater ex-
tent than some of the previous studies, which may also have con-
tributed to a relatively low prevalence of long COVID because per-
sistent symptoms appear to be rarer in children than in adults
(Behnood et al., 2022; Blomberg et al., 2021).

We found that fatigue and smell and taste dysfunction were
the most prevalent symptoms in this study. The prevalence of fa-
tigue is lower than that reported in a systematic review of 1-year
follow-up studies on post-COVID-19 symptoms, including 18 re-

Table 3
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ports, where they reported pooled prevalence of fatigue/weakness
to be 28% (Han et al., 2022). In contrast, they found that the pooled
prevalence of smell and taste disfunction was 6% (n = 9; 95% CI:
4-8; 12 = 94.1%) and 4% (n = 10; 95% CI: 3-6; I = 94.0%), respec-
tively, which is lower than that in our study. However, a meta-
analysis, which included 39 studies with more than 100 partici-
pants, reported taste and smell dysfunction in 14% and 15% of par-
ticipants at 12 weeks or more after COVID-19, i.e. comparable to
our results, whereas fatigue was reported in 25% (Michelen et al.,
2021). Thus, these results may indicate that smell and taste dys-
function improve over time, whereas fatigue is more persistent.

We found that self-reported medication use was associated
with risk for long COVID. However, we were not able to confirm
female sex, number of symptoms or more severe symptoms in the
acute phase, comorbidities, and older age as potential predictors of
long COVID (Han et al,, 2022; Michelen et al., 2021). However, all
our results showed the same direction of association, and the lack
of statistically significant association for the other tested predictors
may be due to the relatively small sample size. Comparisons across
studies are furthermore challenged by differing designs, settings,
and follow-up time, which also may cause inconsistent findings.

The main strengths of this study include the nationwide co-
hort with a high participation rate and the participation of indi-
viduals of all ages, which we believe reduced the risk of selec-
tion bias. Furthermore, our prospective recording of symptoms by
medical doctors have likely limited recall bias. Study limitations
include the relatively small sample size, potential bias from self-
reported symptoms, parents answering for their children, and lack
of pre-COVID medical history. The lack of controls without COVID-
19 might have led to a slight overestimation of the prevalence of
long COVID. This study was performed on individuals who were in-
fected in 2020, before the emergence of newer variants and thus,
further studies are needed to gain insight into the prevalence and
severity of long COVID in patients who were infected with variants
of SARS-CoV-2 that emerged later.

Univariable and multivariable binary logistic regression analysis of predictors of self-reported long COVID symptoms (one or more symptoms at last follow-up®).

Univariable logistic regression

Multivariable logistic regression

0dds ratio (95% CI) P-value Adjusted odds ratio® (95% CI) P-value

Sex

Men Ref

Women 1.55 (0.83-2.89) 0.17
Age 1.02 (1.00-1.04) 0.03 1.00 (0.98-1.02) 0.82
Age groups

0-17 Ref

18-34 1.3 (0.41-1.11) 0.66

35-49 1.78 (0.51-6.21) 0.37

50-66 2.21 (0.65-7.47) 0.20

67+ 3.71 (0.90-15.26) 0.07
Smoking status

Never Ref Ref

Ever 2.29 (1.21-4.32) 0.01 1.74 (0.85-3.56) 0.13
Self-reported chronic disease

No Ref

Yes 1.77 (0-92-3.39) 0.09
Hospitalized during illness

No Ref

Yes 8.23 (0.39-72.05) 0.06
Self-reported daily medication use

No Ref Ref

Yes 2.35 (1.18-4.70) 0.02 2.34 (1.02-5.37) 0.05
BMI groups

<25 Ref

> 25 2.08 (0.97-4.46) 0.06
Days from onset to last follow-up 1.00 (0.99-1.02) 0.4
Number of symptoms at baseline 1.11 (1.02-1.21) 0.02 1.08 (0.99-1.18) 0.1

BMI, body mass index; CI, confidence interval; Ref, reference.

@ Variables which give a P-value less than 0.05 in univariable analysis were added to the multivariable model.
b Only including those with follow-up more than 3 months after acute illness.
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Our results show that symptoms may take months to resolve,
even among nonhospitalized individuals with mild to moderate ill-
ness in the acute phase. The health consequences of COVID-19 ex-
tend far beyond acute infection, with 8% of the participants report-
ing severe symptoms persisting beyond 3 months after infection
onset. Further research is needed to identify risk factors and to
precisely characterize long COVID, including the potential impacts
of later variants and vaccination on long COVID and also to evalu-
ate the added risk of a potential public health concern.
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