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ABSTRACT

Background: We aim to compare the clinical characteristics and subjectively reported 
symptoms of the acute coronavirus disease (COVID) phase and those of the post-acute 
COVID phase to examine varying factors that affect the number of persistent symptoms and 
their categories.
Methods: We categorized 1,122 patients who visited the post coronavirus disease 2019 
(COVID-19) clinic into two groups: “acute group” (< 4 weeks following diagnosis of 
COVID-19) and “post-acute group” (> 4 weeks following diagnosis of COVID-19). We 
statistically compared clinical characteristics between the two groups and determined which 
factors are associated with the number of persistent symptoms and their categories.
Results: The persistent symptoms of post COVID-19 conditions were classified into three 
categories as follows: Category A (the prevalence of symptoms is higher in the acute-visit 
group than in the post-acute-visit group), Category B (the prevalence of symptoms is not 
different between the two groups) and Category C (the prevalence of symptoms is higher in the 
post-acute-visit group than in the acute-visit group). Category A mainly included respiratory 
symptoms. Category B had generalized weakness, weight loss, cardiologic symptoms, 
hypogeusia, hyposmia, anxiety, and various gastrointestinal symptoms. Category C included 
fatigue, decreased attention, depression, blurred vision, hair loss, and sexual dysfunction. 
Anxiety, depression, fatigue and age were also associated with the number of symptoms and 
their categories, and anxiety is the most correlated factor (P < 0.001) among them.
Conclusion: The persistent symptoms of post COVID-19 condition involve multi-organ and 
continue for four weeks or greater. Therefore, long-term observation and multidisciplinary 
interventions are essential for patients with post COVID-19 conditions.
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INTRODUCTION

Since late 2019, coronavirus disease 2019 (COVID-19) infection has continued to spread 
worldwide, rendering an ongoing pandemic. Until May of 2022, more than 500 million 
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have been infected worldwide, and more than 18 million have been infected in South Korea. 
Compared to previous variants, the omicron variant has evaded and transmitted the human 
immune system, thereby infecting many populations within South Korea.1-3

It is known that these persistent symptoms could remain as severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infection through the COVID-19 pandemic over the 
past two years.4-7 Previous studies on long-term sequelae after illness by other coronavirus 
type infections—SARS-CoV and Middle East respiratory syndrome coronavirus (MERS-
CoV)—have been reported in the literature.8,9 However, the consensus on the definition and 
criteria for these sequelae has not been established. The World Health Organization (WHO) 
defines “Long COVID” as the case in which symptoms persist for greater than two months; 
the Centers for Disease Control and Prevention (CDC) defines it as symptoms even after 
four weeks following acute disease, whilst the European Society of Clinical Microbiology and 
Infectious Disease (ESCMID) indicates symptoms even after 12 weeks post-infection.4,10,11 
The ESCMID established a working definition for the purpose of categorization as follows: 1) 
symptoms persisting for 12 weeks after COVID-19 diagnosis were defined as “Long COVID”, 
whereas 2) those persisting between 4 to 12 weeks were defined as “Post-acute COVID”.2

The persistent symptoms after COVID-19 infection have also been reported in the 
literature.12-14 The clinical manifestation differs according to corresponding variants, and 
therefore the sequelae are also expected to be different.1 There are few reports on “Post 
COVID-19 Conditions” of the omicron variant. The prevalence of the omicron variant in 
South Korea dates back to its onset in November of 2021. Thereafter it was considered 
the most dominant species in February of 2022, prolonging and contributing to the 
unprecedented magnitude of the current pandemic. Myongji Hospital first opened the “Post 
COVID-19 Clinic” in South Korea. The center treated 1,122 patients presenting with post 
COVID-19 conditions from March 21 through April 22. Based on the data from our “Post 
COVID-19 Clinic”, we aim to compare the clinical characteristics and presenting symptoms 
of the acute COVID phase (< 4 weeks since the onset of COVID-19 infection) and that of 
the post-acute COVID phase (> 4 weeks since the onset of COVID-19 condition) in order to 
examine which factors may have plausible effects on the number of persistent symptoms and 
their respective categories.

METHODS

Study participants and stratified groups
We retrospectively collected data from 1,164 patients registered at the “Post COVID-19 
Clinic” of Myongji Hospital in Goyang, Republic of Korea, from March 21, 2022, to April 
22, 2022. All participants provided detailed medical history, including the date of diagnosis 
of the COVID-19 infection, physical examination, and a questionnaire assessing their 
symptoms. The hospital anxiety and depression scale (HADS) were used to assess levels of 
anxiety and depression. Fatigue severity scale (FSS) was used to assess fatigue. We excluded 
42 participants due to the following reasons: 1) uncertainty regarding the date of their 
diagnosis, and 2) refusal to answer the questionnaire.

We classified the remaining 1,122 participants into two groups according to duration of 
symptoms from the time of diagnosis of COVID-19 up until the date of their clinic visit. In 
accordance with the ESCMID guidelines, we classified the participants by dividing 4 weeks 
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into two periods. If the clinic visit was within 4 weeks since diagnosis the participant was 
classified into “acute group,” while those who visited the clinic following a period greater 
than 4 weeks were classified into “post-acute group.”

Questionnaire regarding symptoms after COVID-19 infection
We acquired the data on persistent symptomatology after COVID-19 infection using a 
questionnaire. Participants who visited “Post COVID-19 Clinic” answered the questionnaire 
which was provided via an SNS messenger system. Our questionnaire includes 33 detailed 
inquiries pertaining to 10 categories of symptoms. Multiple responses were allowed per 
question. Cardiopulmonary symptoms category included coughing, productive sputum, 
shortness of breath, palpitation, chest pain, and edema. Neurologic symptoms category 
included headache, dizziness, sleep disturbance, memory impairment, and tingling. General 
symptoms category included fatigue, generalized weakness, and weight loss. Gastrointestinal 
symptoms category included abdominal discomfort, heartburn, abdominal pain, diarrhea, 
and nausea or vomiting. Neuropsychiatric symptoms category included decreased attention, 
depression, and anxiety. Ear, nose, and throat symptoms category included hyposmia and 
hypogeusia. Ophthalmologic symptoms category included blurred vision and eye irritation. 
Dermatologic symptoms category included hair loss and skin rash. Gynecologic symptoms 
category included dysmenorrhea and vaginal bleeding. Urologic symptoms category included 
bladder-related symptoms, foamy urine, and sexual dysfunction.

Assessment of depression and anxiety
Anxiety and depression symptoms were assessed using the seven-item sub-scales of the 
hospital anxiety and depression scale (HADS-anxiety, HADS-depression).15 The HADS is 
designed to minimize reporting of somatic symptoms of anxiety and depression in medically 
ill people and is considered to have both sensitivity and specificity for the HADS-anxiety and 
HADS-depression of approximately 0.80 when using a cut-off score of > 7 from a total possible 
score of 21.16 Each item of the HADS has a minimum score of 0 and a maximum score of 3. 
The seven-item scores are summed to the final HADS-anxiety and HADS-depression scores.

Assessment of fatigue
Fatigue is defined as a sense of physical tiredness and lack of energy which are distinguished 
from sadness or weakness.17 The FSS, developed by Krupp et al.,17 is the most commonly 
used self-report questionnaire to measure fatigue.18 It consists of 9 items scored on a Likert 
scale from 1 to 7. The mean of all scores is considered to be the final score, and a higher score 
denotes a higher level of fatigue.

Statistical analysis
To evaluate the differences in demographics, we performed an analysis of variance for 
continuous variables and a χ2 test for categorical variables. The prevalence of symptoms of 
post COVID-19 conditions was compared by χ2 test. Linear regression analysis was performed 
to predict the number of symptoms and categories. A P value ≤ 0.05 indicates a statistical 
significance. All analyses were performed using SPSS software (SPSS Inc., Chicago, IL, USA).

Ethics statement
This study was approved by the Institutional Review Board (IRB) of Myongji Hospital and the 
study was performed in accordance with the approved protocols and guidelines (MJH-2022-05-
009). The requirement for participants’ informed consent was waived by the IRB of Myongji 
Hospital since we used retrospective de-identified data collected during health exam visits.
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RESULTS

Baseline characteristics of participants
Among 1,122 patients, 675 were classified into the acute group and 447 were classified into 
the post-acute group (Table 1). Overall, the post-acute group was older than the acute group 
(51.4 ± 15.3 vs. 50.9 ± 15.9, P = 0.001) and the duration from the diagnosis of COVID-19 to the 
clinic visit was 26.4 ± 45.2 days. Overall, the number of symptom categories was 4.0 ± 2.1, 
and the number of symptoms was 7.7 ± 4.9. The number of symptom categories was higher in 
the post-acute group than in the acute group (4.2 ± 2.2 vs. 3.9 ± 2.0, P = 0.001). The number 
of symptoms was higher in the post-acute group than in the acute group (8.1 ± 5.2 vs.7.6 ± 
4.6, P = 0.007). The rate of hospitalization (P = 0.292) and the prevalence of pneumonia (P = 
0.382) was not significantly different between the two groups. The mean score of FSS was 4.1 
± 1.8, the mean score of HADS-Anxiety was 6.2 ± 4.8, and HADS-Depression was 4.1 ± 1.8. 
The two groups were not different in terms of HADS and FSS.

Persistent symptoms after COVID infection
We investigated overall 24 symptoms across 10 symptom categories (Fig. 1 and Table 2). 
Among all symptom categories, the most common was cardiopulmonary (95.2%), followed 
by general (73.4%), neurologic (67.8%), and psychiatric (45.7%). Among presenting 
symptoms cough (78.9%) was the most common, followed by productive sputum (74.2%), 
fatigue (66.2%), and headache (35.2%).

Persistent symptoms after COVID-19 infection compared between two groups
The number of symptom categories was higher in the post-acute group than in the acute 
group (4.2 ± 2.2 vs. 3.9 ± 2.0, P = 0.001). The number of symptoms also was higher in the 
post-acute group than in the acute group (8.1 ± 5.2 vs.7.6 ± 4.6, P = 0.007).

Participants in the post-acute group showed higher rate of symptoms in psychiatric (42.8% 
vs. 50.1%, P = 0.016), ophthalmologic (16.1% vs. 23.5%, P = 0.002), dermatologic (10.5% 

https://doi.org/10.3346/jkms.2022.37.e213

Analysis of Post COVID-19 Conditions in the Designated Clinic

Table 1. Demographic data
Characteristics Total  

(N = 1,122)
Acute groupa  

(n = 675)
Post-acute groupb  

(n = 447)
P value

Female 741 (66.0) 446 (66.1) 295 (66.0) 0.978
Age 51.4 ± 15.3 50.9 ± 15.9 52.1 ± 14.4 0.001

< 20s 112 (10) 74 (11) 38 (8.5)
30s 158 (14.1) 104 (15.4) 54 (12.1)
40s 226 (20.1) 140 (20.7) 86 (19.2)
50s 238 (21.2) 126 (18.7) 112 (25.1)
60s 274 (24.4) 152 (22.5) 122 (27.3)
> 70s 114 (10.2) 79 (11.7) 35 (7.8)

Duration from to clinic visit, days 26.4 ± 45.2 11.3 ± 6.4 49.1 ± 64.9 < 0.001
No. of categories 4.0 ± 2.1 3.9 ± 2.0 4.2 ± 2.2 0.001
No. of persistent symptoms 7.7 ± 4.9 7.6 ± 4.6 8.1 ± 5.2 0.007
Rate of diagnosis of pneumonia in 
the clinic

31 (2.8) 21 (3.1) 10 (2.2) 0.382

Hospitalization rate 18 (1.6) 13 (1.9) 5 (1.1) 0.292
HADS-anxiety 6.2 ± 4.8 6.2 ± 4.8 6.1 ± 4.7 0.506
HADS-depression 7.5 ± 4.6 7.4 ± 4.6 7.5 ± 4.7 0.746
Fatigue severity scale 4.1 ± 1.8 4.1 ± 1.8 4.1 ± 1.8 0.203
Values are presented as number (%) or mean ± standard deviation.
HADS = hospital anxiety and depression scale, COVID-19 = coronavirus disease 2019.
aAcute group: presented to the clinic within 4 weeks since COVID-19 diagnosis.
bPost-acute group: presented to the clinic at greater than 4 weeks since COVID-19 diagnosis.



5/11https://jkms.org

vs. 15.5%, P = 0.003), and urologic (11.1% vs. 13.6%, P = 0.03) categories than those in the 
acute group.

Among 32 symptoms, symptoms were classified into three categories as follows (Fig. 2): 
Category A (the prevalence of symptoms is higher in the acute group than in the post-acute 
group), Category B (the prevalence of symptoms is not different between two groups) 
and Category C (the prevalence of symptoms is higher in the post-acute group than in the 
acute group). Category A included cough, headache, and sputum. Category B included 
breathlessness, general weakness, chest discomfort, palpitation, dizziness, hypogeusia, 
hyposmia, anxiety, heartburn, weight loss, abdominal pain, diarrhea, tingling sense, nausea 
or vomiting, eye irritations, dysmenorrhea. Category C included fatigue, decreased attention 
or brain fog, depression, blurred vision, hair loss, and sexual dysfunction. When the acute 
group was standardized to 100 and compared with the post-acute group, the symptom 
category corresponding to Category C was significantly higher (Fig. 3).

Multiple regression in the number of symptoms
As shown in the regression model (Table 3), HADS-anxiety (B = 0.282, P < 0 .001), HADS-
depression (B = 0.163, P < 0.064), FSS (B = 0.129, P < 0.001), and age (B = 0.033, P = 0.011) 
were all associated with the number of symptoms (R2 = 0.484). In addition, HADS-anxiety 
(B = 0.108, P < 0.001), FSS (B = 0.051, P < 0.001), HADS-depression (B = 0.066, P = 0.020), 
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Fig. 1. Symptoms of post coronavirus disease 2019 condition.



6/11https://jkms.org

and age (B = 0.011, P = 0.043) were all associated with the number of symptom categories 
(R2 = 0.434).

DISCUSSION

In this study, we examined whether the number and categories of persistent symptoms were 
different according to their duration following an acute infection among 1,122 patients who 
responded to a questionnaire pertaining to persistent symptoms after COVID-19 infection, 
HADS and FSS. We observed that the number of symptoms and their categories were higher 
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Table 2. Persistent symptoms of post COVID-19 condition
Characteristics Total (N = 1,122) Acute groupa (n = 675) Post-acute groupb (n = 447) P value
Cardiopulmonary 1,068 (95.2) 649 (96.1) 419 (93.7) 0.065

Cough 885 (78.9) 555 (82.2) 330 (73.8) 0.001
Sputum 842 (74.2) 524 (77.6) 308 (68.9) 0.001
Shortness of breath 572 (51.0) 347 (51.4) 225 (50.3) 0.725
Chest pain 378 (33.7) 213 (31.6) 165 (36.9) 0.063
Palpitation 353 (32.4) 214 (31.7) 149 (33.3) 0.568

Systemic 824 (73.4) 490 (72.5) 334 (74.7) 0.429
Fatigue 743 (66.2) 431 (63.9) 312 (69.8) 0.039
General weakness 550 (49.0) 321 (47.6) 229 (51.2) 0.228
Weight loss 177 (15.8) 102 (15.1) 75 (16.8) 0.453

Neurologic 761 (67.8) 449 (66.5) 312 (69.8) 0.250
Dizziness 322 (28.7) 193 (28.6) 129 (28.9) 0.923
Headache 395 (35.2) 255 (37.8) 140 (31.3) 0.027
Sleep problem 313 (27.9) 189 (28.0) 124 (27.7) 0.924
Memory impairment 205 (18.3) 99 (14.7) 106 (23.7) < 0.001
Tingling sense 151 (13.5) 82 (12.1) 69 (15.4) 0.114

Gastrointestinal 489 (43.6) 288 (42.7) 201 (45) 0.447
Abdominal discomfort 308 (27.5) 167 (24.7) 141 (31.5) 0.012
Heartburn 205 (18.3) 125 (18.5) 80 (17.9) 0.792
Abdominal pain 143 (12.7) 88 (13.0) 54 (12.1) 0.637
Diarrhea 141 (12.6) 87 (12.9) 54 (12.1) 0.689
Nausea/Vomiting 122 (10.9) 74 (11.0) 48 (10.7) 0.906

Neuropsychiatric 513 (45.7) 289 (42.8) 224 (50.1) 0.016
Decreased attention 385 (34.3) 211 (31.3) 174 (38.9) 0.008
Depression 246 (21.9) 131 (19.4) 115 (25.7) 0.012
Anxiety 253 (22.5) 148 (21.9) 105 (23.5) 0.539

Ear, nose, and throat 367 (32.7) 224 (33.2) 143 (32.0) 0.676
Hypogeusia 292 (26.0) 174 (25.8) 118 (26.4) 0.817
Hyposmia 246 (21.9) 146 (21.6) 100 (22.4) 0.769

Ophthalmologic 214 (19.1) 109 (16.1) 105 (23.5) 0.002
Blurred vision 194 (17.3) 96 (14.2) 98 (21.9) 0.001
Eye irritation 57 (5.1) 30 (4.4) 27 (6.0) 0.233

Dermatologic 145 (12.9) 71 (10.5) 74 (15.5) 0.003
Skin rash 82 (7.3) 42 (6.2) 40 (8.9) 0.086
Hair loss 76 (6.8) 34 (5.0) 42 (9.4) 0.004

Urologic 125 (11.1) 64 (9.5) 61 (13.6) 0.030
Bladder symptoms 88 (7.8) 44 (6.5) 44 (9.8) 0.043
Sexual dysfunction 49 (4.4) 18 (2.7) 31 (6.9) 0.001
Foamy urine 11 (1) 7 (1) 4 (0.9) 0.813

Gynecologic 49 (4.4) 23 (3.4) 26 (5.8) 0.053
Dysmenorrhea 35 (3.1) 16 (2.4) 19 (4.3) 0.076
Vaginal bleeding 10 (1.8) 10 (1.5) 10 (2.2) 0.349

Values are presented as number (%).
COVID-19 = coronavirus disease 2019.
aAcute group: presented to the clinic within 4 weeks since COVID-19 diagnosis.
bPost-acute group: presented to the clinic at greater than 4 weeks since COVID-19 diagnosis.
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in the post-acute group than in the acute group. The prevalence of some symptoms such as 
fatigue, decreased attention, depression, blurred vision, hair loss, and sexual dysfunction 
were higher in the post-acute group than in the acute group. HADS-Anxiety, HADS-
Depression, FSS and age were associated with the number of symptoms and their categories 
and anxiety was the most correlated factor. Our findings suggest that the persistent 
symptoms of post COVID-19 condition involved multi-organ systems with a duration of four 
weeks or greater which required long-term observation and multidisciplinary intervention.

Our results are not different from previous studies on the long-term effects of COVID-19 
infection before the emergence of the omicron variant. In 2020, the CDC COVID-19 response 
team reported 270 infected patients after two to three weeks from the time of diagnosis.19 
Herein, 175 patients (65%) fully recovered to baseline health status and the median value 
of the recovery period was 7 days; however, 95 patients (35%) had subjective complaints 
of persistent symptoms. Persistent symptoms were reported as follows: cough (43%), 
fatigue (35%), and dyspnea (29%).19 Goërtz et al.12 followed 2,113 patients for three months 
during which time 85.3% of women reported symptoms of fatigue, shortness of breath, 
and headache. A study by Jennings et al.,13 assessed patients during the acute period after 
infection, similar to our study, and reported fatigue (43%), shortness of breath (31%), cough 
(26%), insomnia (36%), and anosmia (11%) as persistent symptoms. The most common 
symptoms reported in another study were fatigue, shortness of breath, and myalgia.14 Similar 
to previous studies, the high incidence in women is likely to be associated with a higher 
incidence of autoimmune diseases among women.12,14

In this study, the rate of pneumonia diagnosis rate was 2.8%, which was lower than in previous 
studies.13,14 This is likely attributable to the fact that the omicron variant primarily causes 
upper respiratory tract infection, and the disease severity has decreased compared to previous 
variants due to the widespread implementation of COVID-19 vaccinations and spike protein 
mutation. Furthermore, the majority of our observed results in this study are thought to be 
due to the participation of home-based treatment patients with no hospitalization history.

The mechanism of persistent symptoms long after COVID-19 infection is currently not well 
understood. It is presumably caused by tissue damage from the SARS-CoV-2 virus binding 
action to human angiotensin-converting enzyme 2 which is expressed in multiple organs 
including lungs, brain, heart, gastrointestinal tract, liver, pancreas, kidneys, and blood 
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Table 3. Multiple regression using number of symptoms and their categories as the dependent variable for participants in the post-acute group
Dependent variable Independent variable Coefficient Standard error P value Adjusted R2

No. of symptoms FSS 0.129 0.016 < 0.001 0.484
HADS-anxiety 0.282 0.062 < 0.001
HADS-depression 0.163 0.064 0.012
Age 0.033 0.013 0.011
Sex −0.016 0.383 0.677
Hospitalization 2.469 1.895 0.193
Pneumonia 0.013 1.194 0.992

No. of categories FSS 0.051 0.007 < 0.001 0.434
HADS-anxiety 0.108 0.027 < 0.001
HADS-depression 0.066 0.028 0.020
Age 0.011 0.006 0.043
Sex 0.148 0.168 0.379
Hospitalization −0.371 0.828 0.654
Pneumonia −0.193 0.522 0.711

FSS = fatigue severity scale, HADS = hospital anxiety and depression scale.
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vessels. Viral infection can bind to various organs and cause direct damage which can lead 
to persistent symptoms.20,21 An immune response like an autoimmune response caused 
by a viral infection can also cause persistent symptoms. Although the role and immune 
mechanism of T cells in SARS-CoV-2 infection are not fully known, it is known that immune 
system dysregulation may occur, such as an autoimmune response.22,23 Moreover, there are 
hypotheses on the underlying culprits for persistent symptoms including pathophysiologic 
manifestations such as hidden viral reservoirs and non-infectious viral fragments, COVID-19 
associated immune exhaustion, abnormal immunometabolism, mitochondrial dysfunction, 
altered microbiome, and imbalance in the renin-angiotensin system.24

The symptom patterns were different across the two groups. In acute group, respiratory 
symptoms associated with viral infections were dominant, and this may be associated with an 
inflammatory response caused by residual levels of the virus or their fragments. As the virus 
level subsides respiratory symptoms improve. Other symptoms are thought to be potentially 
related to immune response without any significant difference as it relates to time. In the 
post-acute group, common symptoms were fatigue, psychiatric symptoms such as anxiety, 
depression, and decreased attention. Persistent symptoms after infection are affected by 
some psychological factors contributing to rates of infection as was the case with persistent 
symptoms after SARS-CoV and MERS-CoV infection.8,9 However, although anxiety belonged 
to Category B, depression and fatigue fell under Category C. Therefore, unlike anxiety, the 
prevalence of depression and fatigue appears to have increased as persistent symptoms 
continued. In the post-acute group, the prevalence of blurred vision, hair loss, and urologic 
and gynecologic symptoms were higher than that of the acute group. The pathogenesis of 
these symptoms with low prevalence involving multiple systems is unclear and thus future 
studies on the underlying mechanism are warranted.

WHO International Classification of Disease-10 system has approved “Post COVID-19 
Condition (U-09)” for post-acute sequelae of COVID-19 since September of 2020. However, 
the definition of the “Post COVID-19 Condition” has not been substantiated. The sequelae are 
also on a continuum from the onset of the disease thereby adding to the challenge of clearly 
elucidating the course of ongoing disease. Based on our experience from the designated 
clinic for “Post COVID-19 Condition,” the demand for medical treatment arises immediately 
following the completion of an isolation period. It is necessary to delineate and characterize 
the long-term effects of COVID-19 infection that is different from the ongoing symptoms of 
COVID-19.

This is the first study on “Post COVID-19 Conditions” after the omicron variant breakthrough 
infection in South Korea, and we believe that it provides new insight into its underlying clinical 
manifestations during the transition period from acute infection to long COVID syndrome. 
Our study also presented some limitations. A prospective longitudinal cohort study design 
may serve to be more advantageous than the retrospective cross-sectional design. Subjective 
complaints of symptoms were acquired using a questionnaire with limited objective test 
results to support our hypothesis. Since there is a lack of consensus in defining post COVID-19 
condition, all patients who presented to the clinic with varying subjective symptoms were 
included for data acquisition whereas patients with severe omicron variant infections were 
selectively excluded. Future studies are warranted to substantiate criteria and analysis of 
associated symptoms in depth by stratification of severity or underlying comorbidity. Although 
several studies have reported associations between COVID-19 vaccinations and post COVID-19 
conditions, our data did not include the vaccination status.25,26

https://doi.org/10.3346/jkms.2022.37.e213

Analysis of Post COVID-19 Conditions in the Designated Clinic
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In conclusion, there are varying symptoms which persist following a COVID-19 infection. 
As reported in our study, we observed many subjective complaints of post COVID symptoms 
after an omicron variant infection. In the protracted acute phase of COVID-19 infection (< 4 
weeks from the infection of COVID-19), it is essential for medical management to primarily 
target respiratory-related symptoms whereas a multidisciplinary systems approach to clinical 
care is advantageous during the post-acute phase (> 4 weeks from the infection of COVID-19).

REFERENCES

 1. Araf Y, Akter F, Tang Yd, Fatemi R, Parvez SA, Zheng C, et al. Omicron variant of SARS-CoV-2: genomics, 
transmissibility, and responses to current COVID-19 vaccines. J Med Virol 2022;94(5):1825-32. 
PUBMED | CROSSREF

 2. Ryu BH, Hong SI, Lim SJ, Cho Y, Hwang C, Kang H, et al. Clinical features of adult COVID-19 patients 
without risk factors before and after the nationwide SARS-CoV-2 B.1.617.2 (Delta)-variant outbreak in 
Korea: experience from Gyeongsangnam-do. J Korean Med Sci 2021;36(49):e341. 
PUBMED | CROSSREF

 3. Seok H, Lim S, Kim JY, Park CH, Kim JH, Woo ML, et al. Infectivity of coronavirus disease 2019: a 
prospective cohort study in the Korean metropolitan area. J Korean Med Sci 2022;37(14):e106. 
PUBMED | CROSSREF

 4. Yelin D, Moschopoulos CD, Margalit I, Gkrania-Klotsas E, Landi F, Stahl JP, et al. ESCMID rapid 
guidelines for assessment and management of long COVID. Clin Microbiol Infect 2022;28(7):S1198-
743X(22)00092-1. 
PUBMED | CROSSREF

 5. Nasserie T, Hittle M, Goodman SN. Assessment of the frequency and variety of persistent symptoms 
among patients with COVID-19: a systematic review. JAMA Netw Open 2021;4(5):e2111417. 
PUBMED | CROSSREF

 6. Kim Y, Bitna-Ha , Kim SW, Chang HH, Kwon KT, Bae S, et al. Post-acute COVID-19 syndrome in patients 
after 12 months from COVID-19 infection in Korea. BMC Infect Dis 2022;22(1):93. 
PUBMED | CROSSREF

 7. Kim Y, Kim SW, Chang HH, Kwon KT, Bae S, Hwang S. Significance and associated factors of long-term 
sequelae in patients after acute COVID-19 infection in Korea. Infect Chemother 2021;53(3):463-76. 
PUBMED | CROSSREF

 8. Moldofsky H, Patcai J. Chronic widespread musculoskeletal pain, fatigue, depression and disordered 
sleep in chronic post-SARS syndrome; a case-controlled study. BMC Neurol 2011;11(1):37. 
PUBMED | CROSSREF

 9. Park HY, Park WB, Lee SH, Kim JL, Lee JJ, Lee H, et al. Posttraumatic stress disorder and depression of 
survivors 12 months after the outbreak of Middle East respiratory syndrome in South Korea. BMC Public 
Health 2020;20(1):605. 
PUBMED | CROSSREF

 10. World Health Organization. Coronavirus disease (COVID-19): post COVID-19 condition. http://www.who.
int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-post-covid-19-condition. 
Updated 2021. Accessed April 22, 2022. 

 11. World Health Organization. Coronavirus disease (COVID-19): post COVID-19 condition. http://www.who.
int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-post-covid-19-condition. 
Updated 2021. Accessed April 22, 2022.

 12. Goërtz 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

 13. Jennings G, Monaghan A, Xue F, Mockler D, Romero-Ortuño R. A systematic review of persistent 
symptoms and residual abnormal functioning following acute COVID-19: ongoing symptomatic phase vs. 
post-COVID-19 syndrome. J Clin Med 2021;10(24):5913. 
PUBMED | CROSSREF

 14. Aiyegbusi OL, Hughes SE, Turner G, Rivera SC, McMullan C, Chandan JS, et al. Symptoms, complications 
and management of long COVID: a review. J R Soc Med 2021;114(9):428-42. 
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2022.37.e213

Analysis of Post COVID-19 Conditions in the Designated Clinic

http://www.ncbi.nlm.nih.gov/pubmed/35023191
https://doi.org/10.1002/jmv.27588
http://www.ncbi.nlm.nih.gov/pubmed/34931500
https://doi.org/10.3346/jkms.2021.36.e341
http://www.ncbi.nlm.nih.gov/pubmed/35411726
https://doi.org/10.3346/jkms.2022.37.e106
http://www.ncbi.nlm.nih.gov/pubmed/35182760
https://doi.org/10.1016/j.cmi.2022.02.018
http://www.ncbi.nlm.nih.gov/pubmed/34037731
https://doi.org/10.1001/jamanetworkopen.2021.11417
http://www.ncbi.nlm.nih.gov/pubmed/35086489
https://doi.org/10.1186/s12879-022-07062-6
http://www.ncbi.nlm.nih.gov/pubmed/34405592
https://doi.org/10.3947/ic.2021.0022
http://www.ncbi.nlm.nih.gov/pubmed/21435231
https://doi.org/10.1186/1471-2377-11-37
http://www.ncbi.nlm.nih.gov/pubmed/32410603
https://doi.org/10.1186/s12889-020-08726-1
http://www.ncbi.nlm.nih.gov/pubmed/33257910
https://doi.org/10.1183/23120541.00542-2020
http://www.ncbi.nlm.nih.gov/pubmed/34945213
https://doi.org/10.3390/jcm10245913
http://www.ncbi.nlm.nih.gov/pubmed/34265229
https://doi.org/10.1177/01410768211032850


11/11https://jkms.org

 15. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand 1983;67(6):361-70. 
PUBMED | CROSSREF

 16. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety and Depression Scale. 
An updated literature review. J Psychosom Res 2002;52(2):69-77. 
PUBMED | CROSSREF

 17. Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The fatigue severity scale. Application to patients 
with multiple sclerosis and systemic lupus erythematosus. Arch Neurol 1989;46(10):1121-3. 
PUBMED | CROSSREF

 18. Hjollund NH, Andersen JH, Bech P. Assessment of fatigue in chronic disease: a bibliographic study of 
fatigue measurement scales. Health Qual Life Outcomes 2007;5(1):12. 
PUBMED | CROSSREF

 19. Tenforde MW, Kim SS, Lindsell CJ, Billig Rose E, Shapiro NI, Files DC, et al. Symptom duration and risk 
factors for delayed return to usual health among outpatients with COVID-19 in a multistate health care 
systems network—United States, March–June 2020. MMWR Morb Mortal Wkly Rep 2020;69(30):993-8. 
PUBMED | CROSSREF

 20. Gupta A, Madhavan MV, Sehgal K, Nair N, Mahajan S, Sehrawat TS, et al. Extrapulmonary manifestations 
of COVID-19. Nat Med 2020;26(7):1017-32. 
PUBMED | CROSSREF

 21. Crook H, Raza S, Nowell J, Young M, Edison P. Long COVID-mechanisms, risk factors, and management. 
BMJ 2021;374(1648):n1648. 
PUBMED | CROSSREF

 22. Ehrenfeld M, Tincani A, Andreoli L, Cattalini M, Greenbaum A, Kanduc D, et al. COVID-19 and 
autoimmunity. Autoimmun Rev 2020;19(8):102597. 
PUBMED | CROSSREF

 23. Karlsson AC, Humbert M, Buggert M. The known unknowns of T cell immunity to COVID-19. Sci Immunol 
2020;5(53):eabe8063. 
PUBMED | CROSSREF

 24. Ramakrishnan RK, Kashour T, Hamid Q, Halwani R, Tleyjeh IM. Unraveling the mystery surrounding 
post-acute sequelae of COVID-19. Front Immunol 2021;12:686029. 
PUBMED | CROSSREF

 25. Taquet M, Dercon Q, Harrison PJ. Six-month sequelae of post-vaccination SARS-CoV-2 infection: a 
retrospective cohort study of 10,024 breakthrough infections. Brain Behav Immun 2022;103:154-62. 
PUBMED | CROSSREF

 26. Ayoubkhani D, Bermingham C, Pouwels KB, Glickman M, Nafilyan V, Zaccardi F, et al. Trajectory of long 
covid symptoms after COVID-19 vaccination: community based cohort study. BMJ 2022;377:e069676. 
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2022.37.e213

Analysis of Post COVID-19 Conditions in the Designated Clinic

http://www.ncbi.nlm.nih.gov/pubmed/6880820
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://www.ncbi.nlm.nih.gov/pubmed/11832252
https://doi.org/10.1016/S0022-3999(01)00296-3
http://www.ncbi.nlm.nih.gov/pubmed/2803071
https://doi.org/10.1001/archneur.1989.00520460115022
http://www.ncbi.nlm.nih.gov/pubmed/17326844
https://doi.org/10.1186/1477-7525-5-12
http://www.ncbi.nlm.nih.gov/pubmed/32730238
https://doi.org/10.15585/mmwr.mm6930e1
http://www.ncbi.nlm.nih.gov/pubmed/32651579
https://doi.org/10.1038/s41591-020-0968-3
http://www.ncbi.nlm.nih.gov/pubmed/34312178
https://doi.org/10.1136/bmj.n1648
http://www.ncbi.nlm.nih.gov/pubmed/32535093
https://doi.org/10.1016/j.autrev.2020.102597
http://www.ncbi.nlm.nih.gov/pubmed/33208380
https://doi.org/10.1126/sciimmunol.abe8063
http://www.ncbi.nlm.nih.gov/pubmed/34276671
https://doi.org/10.3389/fimmu.2021.686029
http://www.ncbi.nlm.nih.gov/pubmed/35447302
https://doi.org/10.1016/j.bbi.2022.04.013
http://www.ncbi.nlm.nih.gov/pubmed/35584816
https://doi.org/10.1136/bmj-2021-069676

	Persistent Symptoms After Acute COVID-19 Infection in Omicron Era
	INTRODUCTION
	METHODS
	Questionnaire regarding symptoms after COVID-19 infection
	Assessment of depression and anxiety
	Assessment of fatigue
	Statistical analysis
	Ethics statement

	RESULTS
	Persistent symptoms after COVID infection
	Persistent symptoms after COVID-19 infection compared between two groups
	Multiple regression in the number of symptoms

	DISCUSSION
	REFERENCES


