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ABSTRACT

Background: Severe acute respiratory syndrome coronavirus 2 (coronavirus disease 2019
[COVID-19]) survivors mount as the pandemic continues. To date, studies on persistent
symptoms and their effects on health-related quality of life (HRQoL) in mild COVID-19 cases
have been limited.

Methods: A prospective online survey was conducted in COVID-19 patients who were
admitted to Seongnam Community Treatment Center, an isolation center in South Korea,
from November 23rd 2021 to January 2nd 2022. Patients above the age of 19 with no or mild
symptoms were included in the study. Total of 147 patients returned to the follow-up survey
3 months after discharge. Baseline demographics, clinical characteristics, symptoms, and
EuroQol-5 dimensions-5 levels (EQ-5D-5L) measures were investigated.

Results: The median (interquartile range [IQR]) interval period between the initial and
follow-up survey was 96.0 (93.0-98.0) days. The median (IQR) age of participants was 51.0
(43.0-61.0). During isolation, 131 (89.1%) patients manifested symptoms. On follow-up,

82 (55.8%) participants remained symptomatic. Common symptoms were constitutional
(fatigue, myalgia), neurological (memory impairment, hyposmia, hypogeusia, dizziness),
and neuropsychiatric (anxiety) symptoms. Participants with remaining neuropsychiatric
symptoms reported the lowest EQ-5D-5L index values. Factors associated with persistent
symptoms and diminished HRQoL were identified as female sex, metabolic disease, and
anxiety during acute COVID-19 phase.

Conclusions: Cardiopulmonary symptoms improved over time but constitutional,
neurological, neuropsychiatric symptoms remained. Patients with neuropsychiatric
symptoms (anxiety and insomnia) reported the worst HRQoL. Female sex, metabolic disease,
and anxiety during the acute COVID-19 phase were associated with long COVID. Observations
of long-term symptoms of COVID-19 with decline in HRQoL and integrated research in
COVID-19 survivors are warranted.

Keywords: COVID-19; Long COVID; COVID-19 Complications; Persistent Symptoms;
Health-Related Quality of Life; HRQoL
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INTRODUCTION

Since the outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2;
coronavirus disease 2019 [COVID-19]) in Hubei Province, China, in December 2019, there
have been more than 510 million cases, 6 million deaths worldwide. Seventeen million cases
and 23 thousand deaths in South Korea have been ascribed to COVID-19.2

With mounting cases of COVID-19, the Community Treatment Center (CTC) was deployed in
South Korea for mild cases during the acute COVID-19 phase. Admission criteria at the time
of entry were: patients who 1) are asymptomatic or mildly symptomatic; 2) have no or well-
controlled underlying diseases; 3) do not require oxygen treatment. If symptoms aggravated
and required medical care, the patient was transferred to a hospital.

The ongoing pandemic commonly manifests constitutional, cardiopulmonary, neurological,
and gastrointestinal symptoms during the acute phase.3,4 Still, COVID-19 can produce
prolonged debilitating sequelae, namely the “Long COVID.”5 In a nationwide study on the
US Veterans, an association was found between the severity of COVID-19 and long COVID.¢
One systematic review pointed out that although COVID-19-associated symptoms were more
distinct in patients with severe illness, individuals with mild and moderate severity also
reported various symptoms after the acute phase.” Also, in a study on home-isolated young
patients, 61% reported residual symptoms at 6 months, irrespective of the disease severity
during the acute phase.8

Published data have concentrated on hospitalized patients. Hence, the impact of clinical
sequelae on non-hospitalized patients with mild severity remains elusive. A case-fatality
ratio 0f 0.13% in South Korea? and increasing number of COVID-19 survivors highlight
the necessity of investigation into long COVID and its impact on survivors’ health in mild
cases. This study aimed to determine persistent symptoms in asymptomatic and mildly
symptomatic patients and their impact on health-related quality of life (HRQoL) using the
EuroQol-5 dimensions-5 levels (EQ-5D-5L) measure.

METHODS

Study design and data collection

This prospective online survey study was conducted on COVID-19 patients admitted to
Seongnam CTC, located in Gyeonggi province, South Korea, from November 23rd, 2021

to January 2nd, 2022. All cases were reverse transcription-polymerase chain reaction-
confirmed. No antiviral therapy was administered. On admission day, patients above the

age of 19 were invited to participate in the study, and those who agreed, filled in an online
survey via cellular phone. The questionnaires on the survey consisted of date of birth, height,
weight, smoking status, underlying medical conditions, present symptoms, and EQ-5D-

SL measures. Electronic medical records were reviewed to update baseline symptoms and
underlying medical conditions. Three months after discharge, patients were re-invited to fill
out an online survey, which consisted of persistent symptoms and EQ-5D-5L questionnaires.
We used the EuroQol Group’s EQ-5D-5L questionnaire,10 a generally valid and responsive
instrument!! in assessing HRQoL, and Korean standard value set to assess HRQoL that is
specified to the Korean population.1?2 The EQ-5D-5L includes 5 dimensions: mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has 5 levels
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of response options (no problems, slight problems, moderate problems, severe problems,
and unable to/extreme problems) to denote all possible health states. One level from each
dimension is put together to make a combination numbers, ranging from 11111 (complete
health state) to 55555 (poor health state). Based on this 5-digit combination of numbers, an
index value, preference-based on the general population of a country, is provided, ranging
from -0.066 (worst HRQoL) to 1.000 (best HRQoL) in South Korea, with a score less than O
representing a health state worse than death.12

Study sample

Two hundred one patients participated in the initial survey. Eight patients were below the
age of 19, not meeting the inclusion criteria. Four patients were transferred to a hospital due
to pneumonia and 2 due to conditions requiring other medical needs and were subsequently
excluded from the study. Forty patients declined to return to the follow-up survey. A total of
147 participants completed the follow-up survey.

Definitions

Persistent or residual symptoms in this study were defined as any remaining or newly
identified symptoms related to COVID-19 that were present at the time of follow-up.
Messenger ribonucleic acid (mRNA) and viral vector vaccines were available in South Korea
during the study period. Complete vaccination was defined as inoculated with a booster
shot or past 14 days from the 2nd dose of vaccination. Any other cases of vaccination were
regarded as incomplete. The follow-up period was counted from the day of discharge from
the CTC until the day when follow-up online survey was submitted.

For analysis, index values corresponding to the lower quartile were classified as low EQ-
5D-5L index values. Symptoms were categorized by organ-systems for logistic regression
analysis. Constitutional symptoms included fatigue, chilling sense, febrile sense,
hyperhidrosis, anhidrosis, and myalgia. Cardiopulmonary symptoms included sore throat,
globus sensation, sputum, rhinorrhea, nasal congestion, dyspnea, and chest discomfort or
pain. Neurological symptoms included headache, dizziness, hyposmia, hypogeusia, memory
impairment, extremity numbness, brain fog, and eye soreness. Gastrointestinal symptoms
included dyspepsia, nausea or vomiting, and diarrhea or constipation. Neuropsychiatric
symptoms included anxiety and insomnia. Dermatologic/musculoskeletal symptoms
included rash, arthralgia, hair loss, and skin desquamation.

Participants with metabolic disease was defined as those with hypertension (HTN),
dyslipidemia (DL), or diabetes mellitus (DM).

Statistical analysis

We conducted a descriptive analysis on baseline characteristics. Continuous variables are
presented as median (interquartile range, IQR) or mean + standard deviation (SD) values,

and categorical values are presented as numbers (percentage, %). Categorical variables were
analyzed using the y? test or Fisher’s exact test, and non-categorical variables were analyzed
using the #test. Logistic regression analysis was used to examine the factors associated with
the presence of symptoms and decreased HRQoL at follow-up. Logistic regression analysis was
adjusted for age, sex, body mass index (BMI), smoking status, underlying medical conditions,
and vaccination status. Two-sided Pvalues < 0.05 were considered statistically significant. All
analyses were performed using Stata Version 16.1 (StataCorp, College Station, TX, USA).
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Ethics statement
Electronic informed consent was obtained, and the study was approved by the Institutional
Review Board (IRB) of Seoul National University Hospital (IRB No. 2110-065-1261).

RESULTS

Demographics and characteristics

Table 1 shows the incidence of demographic characteristics, smoking status, and underlying
medical conditions of the participants. Of the 147 participants (median [IQR] age, 51.0
[43.0-61.0] years), symptomatic patients were younger than asymptomatic patients (P=
0.044), but no difference in age groups between asymptomatic and symptomatic participants
were identified (P=0.062). Seventy-nine (53.7%) were male and 68 (46.3%) were female. There
were more males than females with symptoms at baseline (P=0.006). The median (IQR) BMI
was 23.9 (21.3-26.06). Eighty-five (57.8%) were never smokers, 42 (28.6%) were ex-smokers, and
20 (13.6%) were current smokers. Sixty-seven participants (45.6%) did not have any underlying
diseases. HTN was the most common comorbidity (40 [27.2%]) followed by DL (18 [12.2%]),
DM (14 [9.5%]) and cancer of any type (11 [7.5%]). Incidences of other medical conditions

are demonstrated in Table 1. A hundred and fourteen patients (77.6%) had completed their
COVID-19 vaccination and 33 (22.4%) had incomplete or uncertain vaccination history. The
median (IQR) length of stay in the CTC and the interval period (IQR) between the initial and
follow-up survey were 8.0 (7.0-9.0) and 96.0 (93.0-98.0) days, respectively. According to BMI,
smoking status, underlying medical conditions, vaccination status, length of stay, and follow-
up period, no difference between asymptomatic and symptomatic patients was identified (P=
0.295, 0.543, 0.876, 0.531, 0.162, and 0.643, respectively) (Table 1).

Characteristics of clinical sequelae and HRQoL assessment

At baseline, 131 0f 147 patients (89.1%) had 1 or more symptoms. Upper respiratory symptoms
(cough [61.2%], sputum [55.8%], rhinorrhea [51.0%], and sore throat [34.7%]) and
neurological symptoms (headache [22.5%], hyposmia [21.1%], and hypogeusia [20.4%]) were
pervasive. Eighty-two (55.8%) participants were symptomatic at follow-up. The most common
persistent symptoms were fatigue (48 [32.7%]), memory impairment (22 [15.0%]), hyposmia
(21 [14.3%]), anxiety (14 [9.5%]), myalgia (11 [7.5%]), hypogeusia (10 [6.8%]), and dizziness
(10 [6.8%]) (Fig. 1). As shown in Table 2, neurological and neuropsychiatric symptoms
demonstrated a correlation at baseline and follow-up (P=0.006 and < 0.001, respectively).

While 30 out of 147 participants (20.4%) reported a decline in EQ-5D-5L index value
compared with baseline, 66 (44.9%) expressed no change and 51 (34.7%) reported increased
index values. Participants with neuropsychiatric symptoms had the lowest mean EQ-5D-5L
index values at follow-up (0.88 + 0.09) and presented an insignificant statistical difference
between baseline and follow-up (P = 0.507). The mean EQ-5D-5L index values at follow-up
(0.94 £ 0.09) was higher than that of baseline (0.90 £ 0.09) in symptomatic participants (P
<0.001). The mean EQ-5D-5L index values at baseline and follow-up of all participants were
0.90 + 0.09 and 0.94 + 0.09 respectively (P < 0.001) (Table 2).

At baseline and follow-up, the number of patients reporting no, slight, moderate problems
on mobility dimension changed from 141 (95.9%) to 137 (93.2%), 5 (3.4%) to 9 (6.1%),
1(0.7%) to 1 (0.7%), respectively. No participant reported severe nor unable to/extreme
problems on either point. On the self-care dimension, the number of patients reporting
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Table 1. Clinical characteristics of 147 participants at baseline

Characteristics Total (N = 147) No symptom (n = 16) Symptom (n = 131) Pvalue
Age, yr 51.0 (43.0-61.0) 60.0 (53.0-61.5) 50.0 (42.0-61.0) 0.044"
Age group, yr 0.062
19-29 10 0(0.0) 10 (7.6)
30-39 15 1(6.3) 14 (10.7)
40-49 49 1(6.3) 41(31.3)
50-59 35 6 (37.5) 29 (22.1)
60-69 38 8 (50.0) 30(22.9)
70-79 7 0(0.0) 7 (5.3)
Age, yr 0.019"
<55 87 (59.2) 5(31.3) 82 (62.6)
> 55 60 (40.8) 11 (68.7) 49 (37.4)
Sex 0.006™
Male 79 (53.7) 14 (87.5) 65 (49.6)
Female 68 (46.3) 2 (12.5) 66 (50.4)
BMI, kg/m? 23.9 (21.3-26.6) 96.0(22.1-27.2) 23.9 (21.2-26.4) 0.295
Smoking status 0.543
Never smoker 85 (57.8) 9(56.3) 76 (58.0)
Ex-smoker 49 (28.6) 6 (37.5) 36 (27.5)
Current smoker 20 (13.6) 1(6.2) 19 (14.5)
Underlying medical conditions 0.876
None 67 (45.6) 7 (43.8) 60 (45.8)
Hypertension 41 (27.9) 7 (43.8) 34 (26.0)
Dyslipidemia 24 (16.3) 2(12.5) 22 (16.8)
Diabetes mellitus 16 (10.9) 1(6.3) 15(11.5)
History of cancer 11 (7.5) 0(0.0) 11 (8.4)
Chronic liver disease 8(5.4) 0 (0.0) 8(6.1)
Hypothyroidism or hyperthyroidism 5(3.4) 0(0.0) 5(3.8)
Mood disorder 5(3.4) 1(6.3) 4(3.1)
Osteoarthritis or rheumatoid arthritis or osteoporosis 4(2.7) 0(0.0) 4(3.1)
Pulmonary tuberculosis 4(2.7) 0(0.0) 4(3.1)
Bronchial asthma 4(2.7) 0(0.0) 4(3.1)
Gout 3(2.0) 0(0.0) 3(2.3)
Cardiovascular disease 1(0.7) 0(0.0) 1(0.8)
Chronic kidney disease 1(0.7) 0(0.0) 1(0.8)
Other 16 (10.9) 3(18.8)* 13 (9.9)°
Vaccination status 0.531
Complete 114 (77.6) 14 (87.5) 100 (76.3)
Incomplete or uncertain 33(22.4) 2 (12.5) 31(23.7)
Length of CTC stay, days 8.0 (7.0-9.0) 7.0(7.0-8.0) 8.0 (7.0-9.0) 0.162
Follow-up period, days 96.0 (93.0-98.0) 96.0 (92.0-98.0) 96.0 (94.0-98.0) 0.643

Values are presented as median (interquartile range) or number (%o).

BMI = body mass index, CTC = Community Treatment Center.

2Two benign prostatic hyperplasia, 1 arrhythmia.

°Four benign prostatic hyperplasia, 2 arrhythmia, 1 allergic rhinitis, 1 cerebral aneurysm, 1 postherpetic neuralgia, 1 benign paroxysmal positional vertigo, 1
cervical stenosis, 1 hearing loss, 1 spinal cord meningioma.

"P<0.05; "P<0.01.

no and slight problems was 145 (98.6%) and 5 (1.4%), respectively. There was no change
incidence-wise. No participant reported moderate, severe, or unable to/extreme problems

at baseline and follow-up. The number of patients suffering from no, slight, and moderate
problems on usual activities dimension changed from 129 (87.8%) to 125 (85.0%), 17 (11.6%)
to 21 (14.3%), and 1 (0.7%) to 1 (0.7%), respectively. No participant reported severe nor
unable to/extreme problems on either point. The number of patients reporting no, slight,
moderate, and severe problems on pain/discomfort dimension was 80 (54.4%) vs. 112
(76.2%), 60 (40.8%) vs. 30 (20.4%), 5 (3.4%) vs. 5 (3.4%), 2 (1.4%) vs. 0 (0.0%), respectively.
No participant reported unable to/extreme problems at neither baseline nor follow-up.

The number of patients reporting no, slight, moderate, and severe problems on anxiety/
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Fig. 1. Distribution of symptoms at baseline and follow-up.

depression dimension was 98 (66.7%) vs. 109 (74.1%), 45 (30.6%) vs. 34 (23.1%), 2 (1.4%) vs.
3(2.0%), 2 (1.4%) vs. 1 (0.7%), respectively. No participant reported being unable to/extreme
problems on either point. The prevalence of the 5 dimensions is demonstrated in Fig. 2.
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Table 2. Symptoms and EQ-5D-5L index values at baseline and follow-up

Characteristics Baseline Follow-up Pvalue
Presence of symptoms
Absent 16 (10.9) 65 (44.9)
Present 131(89.1) 82 (55.8)
Symptoms
Fatigue 27 (18.4) 48 (32.7)
Memory impairment 1(0.7) 22 (15.0)
Hyposmia 31(21.1) 21 (14.3)
Anxiety 20 (13.6) 14 (9.5)
Myalgia 29 (15.0) 11 (7.5)
Hypogeusia 30 (20.4) 10 (6.8)
Dizziness 16 (10.9) 10 (6.8)
Sputum 82 (55.8) 9(6.1)
Cough 90 (61.2) 8 (5.4)
Rhinorrhea 75 (51.0) 8(5.4)
Insomnia 24 (16.3) 8(5.4)
Headache 33(22.5) 6(4.1)
Chest discomfort or pain 13 (8.8) 5(3.4)
Dyspepsia 13(8.8) 5(3.4)
Sore throat 51 (34.7) 4(2.7)
Hyperhidrosis 5(3.4) 4(2.7)
Dyspnea 4(2.7) 3(2.0)
Diarrhea or constipation 22 (15.0) 2(1.4)
Skin rash 1(0.7) 2(1.4)
Lower extremity numbness 0(0.0) 2(1.4)
Nausea or vomiting 10 (6.8) 1(0.7)
Chilling sense 6(4.1) 1(0.7)
Arthralgia 1(0.7) 1(0.7)
Anhidrosis 0(0.0) 1(0.7)
Nasal congestion 21 (14.3) 0 (0.0)
Febrile sense 13(8.8) 0(0.0)
Globus sensation 2(1.4) 0 (0.0)
Other 0 (0.0) 5(3.4)?
Symptoms by organ-systems
Constitutional 52 (35.4) 56 (38.1) 0.070
Cardiopulmonary 124 (84.6) 26 (17.7) 1.000
Neurological 65 (44.2) 50 (34.0) 0.006"™"
Gastrointestinal 35(23.8) 8(5.4) 0.400
Neuropsychiatric 35(23.8) 21 (14.3) <0.001™"
Dermatologic/musculoskeletal 2 (1.4) 7 (4.8) 0.090
Change in EQ-5D-5L index value
Decrease Ref. 30 (20.4)
No change Ref. 66 (44.9)
Increase Ref. 51 (34.7)
EQ-5D-5L index value
Participants with no symptoms 0.93 £ 0.09 0.96 + 0.07 0.002™
Participants with constitutional symptoms 0.86 +0.08 0.91+0.10 0.002
Participants with cardiopulmonary symptoms 0.89 + 0.09 0.94 +0.09 <0.001™"
Participants with neurological symptoms 0.87 + 0.08 0.91 + 0.09 <0.001™"
Participants with gastrointestinal symptoms 0.86 + 0.10 0.91+0.10 0.006™
Participants with neuropsychiatric symptoms 0.87 +0.08 0.88 +0.09 0.510
Participants with dermatologic/musculoskeletal symptoms 0.91+0.12 0.90+0.14 0.500
Participants with > 1 of any symptom 0.90 + 0.09 0.94 + 0.09 <0.001™"
All participants 0.90 + 0.09 0.94 + 0.09 <0.001"""

Values are presented as number (%) or mean = standard deviation.

EQ-5D-5L = 5-level version of the EuroQol 5-dimensional questionnaire.
#Two hair loss, 1 brain fog, 1 eye soreness, 1 skin desquamation of finger.

Hrx

P <0.01; ™P<0.001.
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Fig. 2. Distribution of EQ-5D-5L at baseline and follow-up.
EQ-5D-5L = 5-level version of the EuroQol 5-dimensional questionnaire.

Factors associated with presence of persistent symptoms and decline of EQ-
5D-5L index values

After observing the change of EQ-5D-5L among participants, factors associated with low
EQ-5D-5L index values at follow-up were investigated. Female sex (odds ratio [OR], 3.27
[1.18-9.08], P=0.020), more than 3 symptoms at baseline (OR, 3.96 [1.39-11.27], P=0.010),
presence of metabolic disease (OR, 2.57 [1.01-6.50], P=0.047), constitutional, neurological,
and neuropsychiatric symptoms at baseline (OR, 3.57 [1.55-8.21], P= 0.003; OR, 5.21
[2.17142.51], P< 0.001; and OR, 11.14 [4.03-30.76], P < 0.001, respectively) were associated
with low EQ-5D-5L index values. Also, constitutional, cardiopulmonary, neurological, and
neuropsychiatric symptoms (OR, 7.30 [2.86-18.66], P < 0.001; OR, 18.60 [6.11-56.63], P <
0.001; OR, 7.54 [3.20-17.76], P=0.005; and OR, 19.27 [5.27-70.47], P < 0.001, respectively) at
follow-up were associated with the low values. Increasing age was not a relevant factor (Table 3).

Next, factors associated with persistent symptoms and low EQ-5D-5L index values were
investigated. We defined symptoms of interest as the most common persistent symptoms,

Table 3. Factors associated with low 5-level version of the EuroQol 5-dimensional questionnaire index values at

follow-up

Characteristics OR (95% CI) P value
Age > 55 1.37 (0.59-3.16) 0.157
Female sex 3.27 (1.18-9.08) 0.020"
> 3 symptoms at baseline 3.96 (1.39-11.27) 0.010"
Metabolic disease 2.57 (1.01-6.50) 0.047"
Constitutional symptoms at baseline 3.57 (1.55-8.21) 0.003"
Cardiopulmonary symptoms at baseline 2.56 (0.67-9.81) 0.170
Neurological symptoms at baseline 5.21(2.17-12.51) <0.001™"
Neuropsychiatric symptoms at baseline 11.14 (4.03-30.76) <0.001""
Constitutional symptoms at follow-up 7.30 (2.86-18.66) <0.001™"
Cardiopulmonary symptoms at follow-up 18.60 (6.11-56.63) <0.001""
Neurological symptoms at follow-up 7.54 (3.20-17.76) <0.001™"
Neuropsychiatric symptoms at follow-up 19.27 (5.27-70.47) <0.001""

OR = odds ratio, Cl = confidence interval.
“P<0.05; ""P < 0.001.
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Table 4. Factors associated with organ-system symptoms and low 5-level version of the EuroQol 5-dimensional
questionnaire index values at follow-up

Symptoms at follow-up Factors OR (95% CI) P value
Constitutional Age > 55 2.17 (0.81-5.83) 0.125
Female sex 8.84(2.19-35.59) 0.002™
Metabolic disease 2.72 (0.92-8.05) 0.070
Constitutional symptom at baseline 3.90(1.31-11.60) 0.015
Neurological Age > 55 0.69 (0.26-1.82) 0.453
Female sex 2.79 (0.77-10.04) 0.117
Metabolic disease 2.77 (0.90-8.56) 0.077
Neurological symptom at baseline 2.71 (1.05-7.01) 0.040"
Neuropsychiatric Age > 55 1.27 (0.38-4.23) 0.693
Female sex 3.10(0.56-17.24) 0.197
Metabolic disease 3.43(0.82-14.42) 0.092
Neuropsychiatric symptom at baseline 9.60 (2.41-38.21) 0.001™

OR = odds ratio, CI = confidence interval.
"P<0.05; P <0.01.

which were fatigue, memory impairment, hyposmia, anxiety, myalgia, hypogeusia, and
dizziness. Symptoms of interest were grouped into organ-systems and analyzed with age > 55,
female sex, presence of metabolic disease, and presence of the corresponding symptom at
baseline. According to logistic regression, no association between symptoms, low EQ-5D-

5L index values, and increasing age was found. Female sex was relevant for constitutional
symptoms (OR, 8.84 [2.19-35.59], P=0.002). Presence of constitutional, neurological,

and neuropsychiatric symptoms at baseline was associated with persistent corresponding
symptoms (OR, 3.90 [1.31-11.60], P=0.015; OR, 2.71 [1.05-7.01], P= 0.040; and OR, 9.60
[2.41-38.21], P=0.001, respectively) (Table 4).

Seven most commonly identified persistent symptoms were analyzed in subgroup analysis.
Female sex (OR, 9.09 [2.03—-40.70], P=0.004), patients with metabolic disease (OR, 5.11
[1.47417.75], P=0.010), and fatigue at baseline (OR, 3.50 [1.0006-12.25], P = 0.050) had
higher odds of fatigue and low EQ-5D-5L index values at follow-up (Table 5). The presence
of metabolic disease was a relevant factor for both hyposmia and dizziness (OR, 9.88
[1.001-97.42], P=0.050; and OR, 17.83 [1.56-203.79], P= 0.020, respectively). Participants
with anxiety at baseline (OR, 16.06 [2.69-96.06], P = 0.002) were at higher odds of persistent
anxiety at follow-up than those without at baseline. No factors were associated with myalgia,
memory impairment, and hypogeusia.

DISCUSSION

Based on the data collected from CTC, South Korea, 55.8% of mild COVID-19 survivors
reported symptomatic at 3-month post-discharge; the most common residual symptoms
were fatigue (32.7%), memory impairment (15.0%), hyposmia (14.3%), anxiety (9.5%),
myalgia (7.5%), hypogeusia (6.8%), dizziness (6.8%). Similar to the findings of Ding et al.13
our study revealed that at follow-up, cardiopulmonary symptoms such as chest discomfort
or pain, dyspnea, cough were minimal and constitutional, neurological and neuropsychiatric
symptoms were pervasive in isolated patients.

On EQ-5D-5L, 25.9% had anxiety/depression, 23.8% had pain/discomfort, 15.0% had

problems with usual activities, 6.8% had problems with mobility, and only 1.4% had
self-care problems at follow-up. Although our study participants were of mild severity,
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Table 5. Subgroup analysis for the factors associated with symptoms and low 5-level version of the EuroQol
5-dimensional questionnaire index values at follow-up

Symptoms at follow-up Factors OR (95% CI) P value
Constitutional
Fatigue Female sex 9.09 (2.03-40.70) 0.004"™"
Metabolic disease 5.11(1.47-17.75) 0.010"
Fatigue at baseline 3.50(1.0006-12.25) 0.050"
Myalgia Female sex 2.85(0.64-12.78) 0.171
Metabolic disease 2.48 (0.55-11.21) 0.239
Myalgia at baseline N/A N/A
Neurological
Memory impairment Female sex 3.17 (0.54-18.65) 0.202
Metabolic disease 1.82(0.42-7.87) 0.424
Memory impairment at baseline N/A N/A
Hyposmia Female sex 1.62 (0.25-10.25) 0.611
Metabolic disease 9.88 (1.001-97.42) 0.050"
Hyposmia at baseline 0.48 (0.08-2.82) 0.420
Hypogeusia Female sex 1.10 (0.08-15.22) 0.942
Metabolic disease 5.46 (0.34-88.08) 0.232
Hypogeusia at baseline 4.03 (0.31-53.25) 0.289
Dizziness Female sex 2.48 (0.31-20.02) 0.393
Metabolic disease 17.83 (1.56-203.79) 0.020"
Dizziness at baseline 1.48 (0.14-15.39) 0.742
Neuropsychiatric
Anxiety Female sex 3.33(0.24-45.94) 0.370
Metabolic disease 7.79 (0.88-68.82) 0.068
Anxiety at baseline 16.06 (2.69-96.06) 0.002™

OR = odds ratio, CI = confidence interval, N/A = not available.

“P<0.05; "'P<0.01.

participants with neuropsychiatric symptoms (anxiety and insomnia) reported having the

lowest mean EQ-5D-5L index value at follow-up. Also, anxiety at baseline is associated with
anxiety at follow-up. We expected neuropsychiatric symptoms to improve after discharge as
participants left the CTC, an unfamiliar environment, and returned to their residences but
the mean EQ-5D-5L index value remained the lowest of all symptoms with an insignificant
difference (P=0.507) from that of baseline, and anxiety at baseline was associated with
anxiety and low EQ-5D-5L index values at follow-up (OR, 16.06 [2.69-96.06], P=0.002),
which indicates that neuropsychiatric symptoms continued to affect HRQoL after recovery.
This continuity can be explained by job and wage losses, uncertainty about the future, and
the fear associated with the pandemic itself, such as losing a family member or a friend.14

Except for those with neuropsychiatric and dermatologic/musculoskeletal symptoms at
baseline, the mean EQ-5D-5L index values were significantly higher at follow-up than
baseline (Table 2), indicating an improvement in HRQoL. The mean EQ-5D-5L index value
of participants with no symptoms was found to be comparable to that of the general adult
population, as the mean + SD EQ-5D-5L index value of the adult population in South Korea in
2017 was reported to be 0.97 + 0.08.15

Sudre et al.16 reported that old age, female sex, disease severity, and BMI were attributes and
predictors of long COVID. Our study also revealed similar results in that female sex and having
more than 3 symptoms during the acute COVID-19 infection was associated with decreased
HRQoL at follow-up. Yet, age and BMI were not relevant factors in our case. Also, unlike the
results from studies in the US proving the association between vaccination with mRNA, viral
vector vaccines and less COVID-19 hospitalization,1%18 vaccination status showed no statistical
significance to long COVID. This may be attributable to the difference in disease severity
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between the study participants. Patients who needed hospitalization or oxygen supply or had
uncontrolled underlying diseases were excluded from our study, thereby neutralizing the effect
of age, BMI, and vaccination status on patients with minimal disease burden.

In our study, among the major neurological symptoms, the presence of metabolic disease
was at higher odds of hyposmia and dizziness with diminished HRQoL at follow-up.
Although the mechanisms of SARS-CoV-2-specific immune responses remain elusive,
possible explanations for neurological manifestations are systemic hypoxia leading to brain
injury and oxidative stress and microglial activation from COVID-19 inflammation inducing
neuronal injury, leading to declining neurological functions.19,20 Together with the impact
of metabolic diseases on central and peripheral nervous systems,21-24 patients with HTN,
DL, or DM may be prone to neurological symptoms in the long term. Yet, our study’s wide
confidence intervals prompt for future studies with a larger sample size for more precise
population estimates.

COVID-19 poses comparable but distinct complications on those contracted?> when placed in
juxtaposition with other Coronaviruses. For one, infected Middle East respiratory syndrome
(MERS) and SARS patients commonly experience lung function abnormalities, chronic fatigue,
anxiety or depression, and neuropsychiatric disorders,26-28 but neurological symptoms are
more common in severe COVID-19 patients.29 Until the end of February 2022, confirmed MERS
and SARS have reached 2,585 and 8,096 cases with a case-fatality ratio of 34.4% and 9.6%,
respectively.30:31 However, the cumulative number of COVID-19 cases far outruns that of SARS
and MERS,? prompting research on long-term sequelae and their effects on HRQoL.

While a prior study concluded that COVID-19 severity is linked to a worse HRQoL,32 other
studies have shown the association of mild COVID-19 survivors and decreased HRQoL,
similar to our findings. Research has established that survivors with sequelae of COVID-19
are likely to report having a decreased HRQoL.33,34 Sixty-three (44.1%) of 143 discharged
patients reported worsened quality of life in a study conducted in Italy.35 Another study
reported that functional impairment of non-hospitalized patients (n = 96) was similar to that
of hospitalized patients’ (n = 22) at 3—4 months post-COVID-19 diagnosis.3¢ Lower scores

for both physical and mental component summary on a group of standardized instruments
evaluating neurocognitive function, psychiatric morbidity and quality of life were found in
mild-to-severe COVID-19 survivors with neurocognitive impairment (n = 179).37 Given that
innumerable persons worldwide are infected with COVID-19 or have recovered from the acute
phase, it is necessary to assess the implication of long COVID on HRQoL.

Although EQ-5D-5L covers various domains of daily life and reflects generic health status, there
is a shortfall in symptom-specific measurement and dimensions that are not included, such as
sleep, concentration or vitality. As majority of survivors suffer from long COVID,38 assessment
based on 5-dimensions of life instrument alone may be insufficient to comprehensively

analyze HRQoL of COVID-19 survivors. Based on the findings that post-COVID-19 symptom
burdens are heterogeneous, including fatigue, anosmia, dyspnea, cough, chest pain, arthralgia,
sleep disturbances, and worse mental health,39:40 symptom-specific questionnaires or a new
preference-based HRQoL instrument must be considered together for evaluation.

There are several limitations in this study. First, collected data on follow-up symptoms

were not based on objective evaluation as our online survey was reported directly from
participants. Second, the sample size in this study was considered not large enough. Future
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research might extend the explanations of the effect of lingering symptoms and decreased
HRQoL with a larger study sample, providing improved validity and reliability. Third,

our study focused on the presence of symptoms, and the severity of symptoms has been
overlooked. The correlation of symptom severity and degree of change in HRQoL requires
further investigation. Self-selection bias is possible, as patients electing to participate in

Long COVID and HRQoL: 3-Months Follow-up

online follow-up surveys may have more persistent symptoms than the average survivor. The
generalizability of results is limited, given that this is a single-institution study.

Despite the limitations, to our acknowledgement, this is the first study conducted in South
Korea to report on the clinical sequelae and their impact on HRQoL of asymptomatic or
mildly symptomatic COVID-19 patients. Our results stress the need for further investigation
into the long-term complications of COVID-19 cases and its health-related effects as long-
term symptoms diminish HRQoL in COVID-19 survivors and as the current pandemic is
begetting survivors relentlessly.

In conclusion, based on a single CTC sample data, 20.4% of mild COVID-19 survivors
reported decreased HRQoL. At follow-up, those with neuropsychiatric symptoms (anxiety
and insomnia) were identified with the lowest mean EQ-5D-5L index value. Female

sex, manifesting more than 3 symptoms during the acute COVID-19 phase, identified
constitutional, cardiopulmonary, neurological, and neuropsychiatric symptoms at follow-up
were associated with diminished HRQoL. Female sex, presence of metabolic disease, and
fatigue at baseline were relevant factors of fatigue and low HRQoL. The presence of metabolic
disease had significantly higher odds of hyposmia, dizziness and decreased HRQoL at follow-
up. Patients with anxiety at baseline were associated with anxiety at follow-up. Observation
of long-term symptoms of COVID-19 with diminished HRQoL and integrated research in
COVID-19 survivors are warranted.

REFERENCES

1. DongE, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time. Lancet Infect
Dis 2020;20(5):533-4.
PUBMED | CROSSREF

2. Our World in Data. Daily new confirmed COVID-19 deaths per million people. https://ourworldindata.
org/explorers/coronavirus-data-explorer. Updated 2022. Accessed May 5, 2022.

3. WangD, Hu B, Hu C, Zhu F, Liu X, Zhang]J, et al. Clinical characteristics of 138 hospitalized patients with
2019 novel coronavirus-infected pneumonia in Wuhan, China. JAMA 2020;323(11):1061-9.
PUBMED | CROSSREF

4. Kim MK, Lee B, Choi YY, UmJ, Lee KS, Sung HK, et al. Clinical characteristics of 40 patients infected
with the SARS-CoV-2 omicron variant in Korea. | Korean Med Sci 2022;37(3):e31.
PUBMED | CROSSREF

5. Mehandru S, Merad M. Pathological sequelae of long-haul COVID. Nat Immunol 2022;23(2):194-202.
PUBMED | CROSSREF

6. Al-AlyZ, Xie Y, Bowe B. High-dimensional characterization of post-acute sequelae of COVID-19. Nature
2021;594(7862):259-64.
PUBMED | CROSSREF

7. Salamanna F, Veronesi F, Martini L, Landini MP, Fini M. Post-COVID-19 syndrome: the persistent
symptoms at the post-viral stage of the disease. A systematic review of the current data. Front Med
(Lausanne) 2021;8:653516.
PUBMED | CROSSREF

8. Blomberg B, Mohn KG, Brokstad KA, Zhou F, Linchausen DW, Hansen BA, et al. Long COVID in a
prospective cohort of home-isolated patients. Nat Med 2021;27(9):160713.
PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2022.37.e326 12/14


http://www.ncbi.nlm.nih.gov/pubmed/32087114
https://doi.org/10.1016/S1473-3099(20)30120-1
http://www.ncbi.nlm.nih.gov/pubmed/32031570
https://doi.org/10.1001/jama.2020.1585
http://www.ncbi.nlm.nih.gov/pubmed/35040299
https://doi.org/10.3346/jkms.2022.37.e31
http://www.ncbi.nlm.nih.gov/pubmed/35105985
https://doi.org/10.1038/s41590-021-01104-y
http://www.ncbi.nlm.nih.gov/pubmed/33887749
https://doi.org/10.1038/s41586-021-03553-9
http://www.ncbi.nlm.nih.gov/pubmed/34017846
https://doi.org/10.3389/fmed.2021.653516
http://www.ncbi.nlm.nih.gov/pubmed/34163090
https://doi.org/10.1038/s41591-021-01433-3

Long COVID and HRQoL: 3-Months Follow-up

JKMS

https://jkms.org

9. Johns Hopkins Coronavirus Resource Center. COVID-19 dashboard. https://coronavirus.jhu.edu/map.

html. Updated 2022. Accessed May 2, 2022.

10. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing
of the new five-level version of EQ-5D (EQ-5D-5L). Qual Life Res 2011;20(10):1727-36.
PUBMED | CROSSREF

11. Finch AP, Brazier JE, Mukuria C. What is the evidence for the performance of generic preference-based
measures? A systematic overview of reviews. Eur | Health Econ 2018;19(4):557-70.
PUBMED | CROSSREF

12. Kim SH, AhnJ, Ock M, Shin S, ParkJ, Luo N, et al. The EQ-5D-5L valuation study in Korea. Qual Life Res
2016;25(7):1845-52.
PUBMED | CROSSREF

13. DingH, Yin S, Cheng Y, Cai Y, Huang W, Deng W. Neurologic manifestations of nonhospitalized patients
with COVID-19 in Wuhan, China. MedComm (2020) 2020;1(2):253-6.
PUBMED | CROSSREF

14. CénatJM, Blais-Rochette C, Kokou-Kpolou CK, Noorishad PG, Mukunzi JN, McIntee SE, et al. Prevalence
of symptoms of depression, anxiety, insomnia, posttraumatic stress disorder, and psychological distress
among populations affected by the COVID-19 pandemic: a systematic review and meta-analysis. Psychiatry
Res 2021;295:113599.
PUBMED | CROSSREF

15. SongE, Kweon Y, Hwang Y, An M. Health-related quality of life and its related factors among cancer
survivors and general adults: focusing on lifestyle behaviors and mental health. Korean ] Adult Nurs
2020;32(4):385-98.
CROSSREF

16. Sudre CH, Murray B, Varsavsky T, Graham MS, Penfold RS, Bowyer RC, et al. Attributes and predictors of
long COVID. Nat Med 2021;27(4):626-31.
PUBMED | CROSSREF

17. Tenforde MW, Self WH, Adams K, Gaglani M, Ginde AA, McNeal T, et al. Association between mRNA
vaccination and COVID-19 hospitalization and disease severity. JAMA 2021;326(20):2043-54.
PUBMED | CROSSREF

18. Self WH, Tenforde MW, Rhoads JP, Gaglani M, Ginde AA, Douin DJ, et al. Comparative effectiveness
of Moderna, Pfizer-BioNTech, and Janssen (Johnson & Johnson) vaccines in preventing COVID-19
hospitalizations among adults without immunocompromising conditions - United States, March-August
2021. MMWR Morb Mortal Wkly Rep 2021;70(38):1337-43.
PUBMED | CROSSREF

19. Baker HA, Safavynia SA, Evered LA. The ‘third wave’: impending cognitive and functional decline in
COVIDA19 survivors. Br] Anaesth 2021;126(1):44-7.
PUBMED | CROSSREF

20. Ahmad]I, Rathore FA. Neurological manifestations and complications of COVID-19: a literature review. J
Clin Neurosci 2020;77:8-12.
PUBMED | CROSSREF

21. Rybak LP. Metabolic disorders of the vestibular system. Otolaryngol Head Neck Surg 1995;112(1):128-32.
PUBMED | CROSSREF

22. Singh P, Jain A, Kaur G. Impact of hypoglycemia and diabetes on CNS: correlation of mitochondrial
oxidative stress with DNA damage. Mol Cell Biochem 2004;260(1-2):153-9.
PUBMED | CROSSREF

23. Mauro C, De Rosa V, Marelli-Berg F, Solito E. Metabolic syndrome and the immunological affair with the
blood-brain barrier. Front Immunol 2015;5:677.
PUBMED | CROSSREF

24. Singh MV, Chapleau MW, Harwani SC, Abboud FM. The immune system and hypertension. Immunol Res
2014;59(1-3):243-53.
PUBMED | CROSSREF

25. Gerges Harb J, Noureldine HA, Chedid G, Eldine MN, Abdallah DA, Chedid NF, et al. SARS, MERS
and COVID-19: clinical manifestations and organ-system complications: a mini review. Pathog Dis
2020,78(4):ftaa033.
PUBMED | CROSSREF

26. Kim HC, Yoo SY, Lee BH, Lee SH, Shin HS. Psychiatric findings in suspected and confirmed Middle East
respiratory syndrome patients quarantined in hospital: a retrospective chart analysis. Psychiatry Investig
2018;15(4):355-60.
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2022.37.e326 13/14


http://www.ncbi.nlm.nih.gov/pubmed/21479777
https://doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/pubmed/28560520
https://doi.org/10.1007/s10198-017-0902-x
http://www.ncbi.nlm.nih.gov/pubmed/26961008
https://doi.org/10.1007/s11136-015-1205-2
http://www.ncbi.nlm.nih.gov/pubmed/34172986
https://doi.org/10.1002/mco2.13
http://www.ncbi.nlm.nih.gov/pubmed/33285346
https://doi.org/10.1016/j.psychres.2020.113599
https://doi.org/10.7475/kjan.2020.32.4.385
http://www.ncbi.nlm.nih.gov/pubmed/33692530
https://doi.org/10.1038/s41591-021-01292-y
http://www.ncbi.nlm.nih.gov/pubmed/34734975
https://doi.org/10.1001/jama.2021.19499
http://www.ncbi.nlm.nih.gov/pubmed/34555004
https://doi.org/10.15585/mmwr.mm7038e1
http://www.ncbi.nlm.nih.gov/pubmed/33187638
https://doi.org/10.1016/j.bja.2020.09.045
http://www.ncbi.nlm.nih.gov/pubmed/32409215
https://doi.org/10.1016/j.jocn.2020.05.017
http://www.ncbi.nlm.nih.gov/pubmed/7816447
https://doi.org/10.1016/S0194-59989570312-8
http://www.ncbi.nlm.nih.gov/pubmed/15228097
https://doi.org/10.1023/B:MCBI.0000026067.08356.13
http://www.ncbi.nlm.nih.gov/pubmed/25601869
https://doi.org/10.3389/fimmu.2014.00677
http://www.ncbi.nlm.nih.gov/pubmed/24847766
https://doi.org/10.1007/s12026-014-8548-6
http://www.ncbi.nlm.nih.gov/pubmed/32633327
https://doi.org/10.1093/femspd/ftaa033
http://www.ncbi.nlm.nih.gov/pubmed/29593206
https://doi.org/10.30773/pi.2017.10.25.1

Long COVID and HRQoL: 3-Months Follow-up

JKMS

https://jkms.org

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

Lam MH, Wing YK, Yu MW, Leung CM, Ma RC, Kong AP, et al. Mental morbidities and chronic fatigue in
severe acute respiratory syndrome survivors: long-term follow-up. Arch Intern Med 2009;169(22):2142-7.
PUBMED | CROSSREF

Ahmed H, Patel K, Greenwood DC, Halpin S, Lewthwaite P, Salawu A, et al. Long-term clinical outcomes
in survivors of severe acute respiratory syndrome and Middle East respiratory syndrome coronavirus
outbreaks after hospitalisation or ICU admission: a systematic review and meta-analysis. ] Rehabil Med
2020;52(5):jrm00063.

PUBMED | CROSSREF

Helms J, Kremer S, Merdji H, Clere-Jehl R, Schenck M, Kummerlen C, et al. Neurologic features in severe
SARS-CoV-2 infection. N Engl ] Med 2020;382(23):2268-70.

PUBMED | CROSSREF

World Health Organization. Middle East Respiratory Syndrome. Geneva, Switzerland: World Health
Organization; 2022.

World Health Organization. Summary of probable SARS cases with onset of illness from 1 November
2002 to 31 July 2003. https://www.who.int/publications/m/item/summary-of-probable-sars-cases-with-
onset-of-illness-from-l-november-2002-to-31-july-2003. Updated 2015. Accessed April 29, 2022.

Garrigues E, Janvier P, Kherabi Y, Le Bot A, Hamon A, Gouze H, et al. Post-discharge persistent
symptoms and health-related quality of life after hospitalization for COVID-19. ] Infect 2020;81(6):e4-6.
PUBMED | CROSSREF

Arab-Zozani M, Hashemi F, Safari H, Yousefi M, Ameri H. Health-related quality of life and its associated
factors in COVID-19 patients. Osong Public Health Res Perspect 2020;11(5):296-302.

PUBMED | CROSSREF

Moreno-Pérez O, Merino E, Leon-Ramirez JM, Andres M, Ramos JM, Arenas-Jiménez J, et al. Post-acute
COVID-19 syndrome. Incidence and risk factors: a Mediterranean cohort study. J Infect 2021;82(3):378-83.
PUBMED | CROSSREF

Carfi A, Bernabei R, Landi F; Gemelli Against COVID-19 Post-Acute Care Study Group. Persistent
symptoms in patients after acute COVID-19. JAMA 2020;324(6):603-5.

PUBMED | CROSSREF

Jacobson KB, Rao M, Bonilla H, Subramanian A, Hack I, Madrigal M, et al. Patients with uncomplicated
coronavirus disease 2019 (COVID-19) have long-term persistent symptoms and functional impairment
similar to patients with severe COVID-19: a cautionary tale during a global pandemic. Clin Infect Dis
2021;73(3):€826-9.

PUBMED | CROSSREF

Méndez R, Balanza-Martinez V, Luperdi SC, Estrada I, Latorre A, Gonzalez-Jiménez P, et al. Short-term
neuropsychiatric outcomes and quality of life in COVID-19 survivors. J Intern Med 2021;290(3):621-31.
PUBMED | CROSSREF

Fernandez-de-Las-Peiias C, Palacios-Ceiia D, Gomez-Mayordomo V, Florencio LL, Cuadrado ML, Plaza-
Manzano G, et al. Prevalence of post-COVID-19 symptoms in hospitalized and non-hospitalized COVID-19
survivors: a systematic review and meta-analysis. Eur ] Intern Med 2021;92:55-70.

PUBMED | CROSSREF

Goértz YMJ, Van Herck M, Delbressine JM, Vaes AW, Meys R, Machado FVC, et al. Persistent symptoms 3
months after a SARS-CoV-2 infection: the post-COVID-19 syndrome? ERJ Open Res 2020;6(4):00542-2020.
PUBMED | CROSSREF

Malik P, Patel K, Pinto C, Jaiswal R, Tirupathi R, Pillai S, et al. Post-acute COVID-19 syndrome (PCS) and
health-related quality of life (HRQoL)-a systematic review and meta-analysis. ] Med Virol 2022;94(1):253-62.
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2022.37.e326 14/14


http://www.ncbi.nlm.nih.gov/pubmed/20008700
https://doi.org/10.1001/archinternmed.2009.384
http://www.ncbi.nlm.nih.gov/pubmed/32449782
https://doi.org/10.2340/16501977-2694
http://www.ncbi.nlm.nih.gov/pubmed/32294339
https://doi.org/10.1056/NEJMc2008597
http://www.ncbi.nlm.nih.gov/pubmed/32853602
https://doi.org/10.1016/j.jinf.2020.08.029
http://www.ncbi.nlm.nih.gov/pubmed/33117634
https://doi.org/10.24171/j.phrp.2020.11.5.05
http://www.ncbi.nlm.nih.gov/pubmed/33450302
https://doi.org/10.1016/j.jinf.2021.01.004
http://www.ncbi.nlm.nih.gov/pubmed/32644129
https://doi.org/10.1001/jama.2020.12603
http://www.ncbi.nlm.nih.gov/pubmed/33624010
https://doi.org/10.1093/cid/ciab103
http://www.ncbi.nlm.nih.gov/pubmed/33533521
https://doi.org/10.1111/joim.13262
http://www.ncbi.nlm.nih.gov/pubmed/34167876
https://doi.org/10.1016/j.ejim.2021.06.009
http://www.ncbi.nlm.nih.gov/pubmed/33257910
https://doi.org/10.1183/23120541.00542-2020
http://www.ncbi.nlm.nih.gov/pubmed/34463956
https://doi.org/10.1002/jmv.27309

	Long COVID-19 and Health-Related Quality of Life of Mild Cases in Korea: 3-Months Follow-up of a Single Community Treatment Center
	INTRODUCTION
	METHODS
	Study sample
	Definitions
	Statistical analysis
	Ethics statement

	RESULTS
	Characteristics of clinical sequelae and HRQoL assessment
	Factors associated with presence of persistent symptoms and decline of EQ-5D-5L index values

	DISCUSSION
	REFERENCES


