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 PERSPECTIVES ON INTEGRATIVE MEDICINE

Background: The objective of this study was to identify the clinical features of patients who recovered from COVID-19, and to determine their 
unmet medical needs and quality of life.
Methods: A cross-sectional national survey was conducted in Korea in June 2022, targeting patients with at least four weeks of symptoms of 
COVID-19. The questionnaire survey had 37 items across: basic characteristics, acute COVID-19 and post-acute COVID-19 syndrome (long 
COVID) symptoms, access to medical facilities for long COVID, unmet medical needs, long COVID support system, and quality of life.
Results: Among 1,430 responses, 745 (52.1%) respondents had experienced long COVID. The most common symptoms were ear, nose, and 
throat complications (n = 461, 61.9%), followed by weakness and fatigue (n = 393, 52.8%). Amongst the 745 respondents who experienced 
long COVID, 337 (45.2%) had visited a medical institution, of which, 84.9% had visited a clinic or hospital for treatment. Korean medicine 
clinics and hospitals had the highest satisfaction rates (43.4%). There were 242 respondents (32.5%) who reported unmet medical needs 
for their long COVID. Symptom severity and duration of COVID-19 were risk factors for unmet medical needs. Quality of life was low in those 
patients with long COVID and unmet medical needs, and decreased further with increased severity and longer duration of symptoms.
Conclusion: Studies on the effects of Korean medicine treatment of long COVID, and establishing a system providing sufficient treatment for 
patients with long COVID are needed. These findings could be used by clinicians, researchers, and COVID-19-related policymakers.
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 A B S T R A C T

Introduction

Coronavirus disease 2019 (COVID-19) is caused by the 
severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2) infection [1]. Due to rapid spread of the virus around 
the globe, 540 million confirmed cases of infection and over 
6.3 million deaths had been reported worldwide by June 
2022 [2]. In Korea, multiple waves of COVID-19 have occurred 
since the first confirmed case in January 2020, totaling over 
18 million confirmed cases [2]. COVID-19 is characterized by a 
series of pulmonary and extrapulmonary symptoms, ranging 
from fever, upper respiratory symptoms, to gastrointestinal 
and musculoskeletal symptoms. While most recent cases are 
mild and some are asymptomatic, others may involve critical 
symptoms [1,3-6]; older patients and those with pre-existing 
conditions had a higher risk of severe COVID-19 [6-8].

Most patients with mild infections recover from their 

symptoms within 2-4 weeks. However, some may continue 
to experience symptoms for more than a month [9,10]. 
The US Centers for Disease Control and Prevention stated 
that symptoms experienced four weeks after SARS-CoV-2 
infection could be categorized as post-COVID conditions or 
long COVID [11]. In the following of this paper, we will use 
the commonly used ‘long COVID’, rather than the MESH 
term ‘post-acute COVID-19 syndrome’.

Relatively few studies have focused on long COVID 
compared with acute COVID-19, but recent literature 
suggested that long COVID reportedly occur in 30-80% of 
infected patients [12-16]. SARS-CoV-2 affects multiple organ 
systems, and consequently, long COVID patients experience 
various systemic symptoms [17]. Typical long COVID 
symptoms include fatigue, dyspnea, dysgeusia or hyposmia, 
chest pain, coughing, and musculoskeletal pain [18,19].

Long COVID also reduce the quality of life (QoL) [13,20,21]. 
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In an Italian study of 143 patients who recovered from 
COVID-19, an assessment of QoL before and after COVID-19 
using the EuroQol visual analog scale (EQ-VAS) revealed a 
decline in QoL in 44.1% of the patients [13]. In addition, a 
questionnaire survey conducted in Korea was conducted on 
900 patients at least six months after SARS-CoV-2 infection 
which showed that 65% of the patients experienced long 
COVID, with fatigue being the most common sign [24]. 
Studies on patients after at least 12 months from SARS-
CoV-2 infection [25,26] also revealed that nearly half of the 
patients still experienced long COVID. The most common 
were neuropsychiatric symptoms, such as cognitive 
impairment, anxiety, and depression. Such neuropsychiatric 
symptoms were also associated with a decline in QoL [25,26] 
which could also lead to impaired mobility [21] and further 
neuropsychiatric symptoms such sleep disturbance as well 
as activities of daily living such as self-care [22,23].

Nearly 90% of all confirmed cases in Korea were reported 
in the three months between February and April 2022, 
when the spread of COVID-19 was rampant. COVID-19 
cases from the later stages of the pandemic are different in 
many aspects from those that occurred in the early stages. 
New variants of SARS-CoV-2 have emerged over time, and 
new cases have shown increased infectivity of the virus 
and decreased severity in symptoms. While most patients 
who needed inpatient care gained access during the early 
stages of the pandemic, most patients during the latter 
stages of the pandemic received at-home treatment due to 
the lower severity of symptoms and shortage of hospital 
beds. Furthermore, the isolation period for individuals with 
COVID-19 was reduced to one week. However, studies on 
post-COVID have so far focused on patients who contracted 
COVID-19 at an early stage of the pandemic. In addition, 
still there is a high probability that patients with long 
COVID with inadequate treatments remain, considering the 
pandemic and the unmet medical needs due to avoidance 
and fear of crowded places and hospitals [27,28]. Moreover, 
policy support for these patients is yet unsufficient.

To the best of our knowledge, no studies to date have 
investigated medical access and medical needs of long COVID 
patients, and none have assessed the clinical features with a 
focus on COVID-19 cases in 2022. The objective of this study 
was to identify the clinical features of patients who recovered 
from COVID-19, along with their medical access and unmet 
medical needs. The findings of the present study are expected 
to provide valuable data to clinicians treating long COVID 
patients, researchers, and COVID-19-related policymakers.

Materials and Methods

1. Study design

This cross-sectional national web-based questionnaire 

survey was conducted in Korea in June 2022. Survey data 
were collected using: (1) a mobile survey company; and (2) 
announcements on the Jaseng Medical Foundation (JMF) 
website. OpenSurvey is a mobile survey company with 
a registered panel of approximately 830,000 individuals 
categorized by sex, age, and region. Survey data from 
OpenSurvey and announcement of the website were 
collected between June 10 and June 13 and June 10 and 14, 
2022, respectively. 

Prior to starting the survey, all participants were required 
to give their informed consent to participate in the study, 
and only those who provided consent were allowed to 
participate. The consent form included a brief introduction 
to the study, the inclusion criteria, and information 
regarding confidentiality. The survey was conducted 
anonymously, and personally identifiable information 
was encrypted before being relayed to the researchers. For 
confidentiality, access to raw data was restricted to the 
principal investigator and co-investigators with access to 
such data.

The response data were managed by the principal 
investigator and co-investigators. To ensure the reliability 
of the questionnaire survey, incomplete questionnaires 
and those responses containing erroneous answers were 
excluded. Telephone numbers were used to identify and 
exclude duplicate participants. 

The study referred to the Checklist for Reporting of 
Survey Studies, and the study protocol and questionnaire 
were approved by the Institutional Review Board of Jaseng 
Hospital of Korean Medicine (approval no.: JASENG 2022-05-
005; approval date: 20 May 2022).

2. Respondents

The study targeted patients in whom symptoms of 
COVID-19 had lasted at least four weeks since their 
diagnosis. Based on reports of the numbers of COVID-19 
patients experienced sequelae ranged from as much as 65% 
[24] and as little as 10% [29], a study population of more 
than 1,000 would be required to analyze at least 100 cases 
of sequelae of COVID-19. Assuming duplicates and an error 
response rate of 20%, the goal was to collect 1,500-2,000 
responses. 

The inclusion criteria for the study were as follows: (1) 
patients diagnosed with COVID-19 at least four weeks prior 
to the survey; (2) adults aged 19-70 years; and (3) those who 
consented to participate in the questionnaire survey.

3. Survey

The questionnaire was developed by reviewing previous 
studies and several rounds of internal discussion amongst 
researchers. The questionnaire consisted of 38 items divided 
into seven parts and required approximately eight minutes 
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to complete. Details of the questionnaire were presented 
separately (Supplementary 1).

4. Statistical analysis

Basic characteristics were expressed as mean ± SD for 
continuous variables and frequency (%) for categorical 
variables, depending on the presence/absence of long 
COVID. Differences in the percentage of basic characteristic 
variables, according to long COVID, were tested using the chi-
square test or Fisher’s exact test. For continuous variables, 
differences, according to long COVID conditions, were tested 
using an independent t test. Survey items were expressed as 
mean ± SD for continuous variables and frequency (%) for 
categorical variables according to sex and age. Differences 
in percentages by sex and age were tested using the chi-
square test or Fisher’s exact test. A logistic regression model 
was used to analyze the determinants of unmet medical 
needs. Univariate analysis was performed for each basic 
characteristic, COVID-19 severity, COVID-19 symptoms, 
and long COVID, after which multivariate analysis was 
performed using a model constructed based on the results 
of the univariate analysis. Each estimate was expressed as 
an odds ratio (OR) and 95% confidence interval (CI). Missing 
values were analyzed without imputation. All analyses were 
performed using the SAS software (Version 9.4; SAS Institute, 
Cary, NC, USA). Statistical significance was set at p < 0.05.

Results

1. Basic characteristics of respondents

A total of 1,886 responses were collected through 
OpenSurvey and its website. Of these, 411 incomplete 
questionnaires and 14 duplicates were excluded from 
the study. For duplicates, the most recent version was 
chosen. However, if there was a significant discrepancy in 
the sincerity of responses, the one with the more sincere 
responses was chosen. Moreover, 31 sets with clinical errors 
in responses were also excluded. Questionnaires that were 
complete from missing demographic information were 
included in the analysis. Ultimately, 1,430 sets of responses 
were included in the analysis (Fig. 1).

Basic characteristics of the respondents according to long 
COVID is shown in Table 1. Amongst the 1,430 respondents, 
745 (52.10%) stated that they had experienced post-COVID 
symptoms. There were 850 females (59.4%), which was 
significantly higher than males with long COVID (p < 
0.0001). The mean age of the respondents was 38.20 ± 11.60 
years, but the long COVID group had a higher mean age 
(p = 0.0192) and a higher percentage of older individuals 
(p = 0.0037). Moreover, the long COVID group had a higher 
percentage of patients with comorbidities (p = 0.0026). The 

acute COVID-19 symptoms experienced by the respondents 
included ENT symptoms (n = 1,201, 84.0%), fever (n = 876, 
61.3%), weakness and fatigue (n = 852, 59.6%), and pain 
(n = 730, 61.3%). Most were mild cases that could be 
managed at home. The EuroQol-5 dimension (EQ-5D) score 
of the long COVID group was 0.92 ± 0.11 points, representing 
a significantly lower QoL compared with the respondents 
who had not developed post-COVID (p < 0.0001).

2. Symptoms and severity of long COVID

The most common long COVID symptoms were ENT 
symptoms such as coughing, sputum, sore throat, and 
runny nose (n = 461, 61.9%), followed by weakness and 
fatigue (n = 393, 52.8%), and dysgeusia or hyposmia (n = 173, 
23.2%). For all symptoms, there was a higher percentage of 
symptoms amongst females. The age group with the highest 
percentage of respondents with symptoms was in the age 
group ≥ 60 years (n = 24, 38.1%). The most severe symptoms 
were ENT (n = 338, 45.4%), followed by weakness (n = 208, 
27.9%; Fig. 2, Supplementary Table 1). 

Approximately half of the respondents indicated mild to 
moderate severity symptoms. The percentage of women 
with more severe symptoms was higher (p = 0.0030; Table 
2). Long COVID most often continued from diagnosis rather 
than new symptoms occurring (n = 453, 60.8%). Regarding 
the duration of long COVID, the most common response 
was 1-3 months (n = 329, 44.2%), followed by 2 weeks to a 
month (n = 236, 31.7; Table 2).

3. Medical access for long COVID

Details and satisfaction with medical access long COVID 
are shown in Fig. 3 and Supplementary Table 2. The 
percentage of respondents with medical access was 45.2% 
(n = 337). The percentage of medical access was significantly 

Fig. 1. Flow chart.
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Table 1. Basic Characteristics of Respondents According to Long COVID.

Total Long COVID Non long COVID p

Total 1,430 745 685

Sex < 0.0001*

Man 564 (39.4) 258 (34.6) 306 (44.7)

Woman 850 (59.4) 479 (64.3) 371 (54.2)

Age (y)

mean ± SD 38.20 ± 11.60 38.87 ± 11.36 37.42 ± 11.82 0.0192†

19–29 397 (27.8) 191 (25.6) 206 (30.1) 0.0037‡

30–39 488 (34.1) 239 (32.1) 249 (36.4)

40–49 285 (19.9) 175 (23.5) 110 (16.1)

50–59 136 (9.5) 77 (10.3) 59 (8.6)

≥ 60 124 (8.7) 63 (8.5) 61 (8.9)

Area of residence 0.0554

Seoul 445 (31.1) 229 (30.7) 216 (31.5)

Capital area other than Seoul 446 (31.2) 255 (34.2) 191 (27.9)

Metropolitan city 312 (21.8) 151 (20.3) 161 (23.5)

Others 211 (14.8) 102 (13.7) 109 (15.9)

Occupation 0.0519

Manager 146 (10.2) 85 (11.4) 61 (8.9)

Professionals and related workers 467 (32.7) 230 (30.9) 237 (34.6)

Service workers 219 (15.3) 121 (16.2) 98 (14.3)

Sales workers 27 (1.9) 11 (1.5) 16 (2.3)

Skilled agricultural, forestry, and fishery workers 6 (0.4) 4 (0.5) 2 (0.3)

Craft and related trades workers 31 (2.2) 15 (2.0) 16 (2.3)

Equipment, machine operating and assembling workers 14 (1.0) 2 (0.3) 12 (1.8)

Elementary workers 89 (6.2) 51 (6.8) 38 (5.5)

Military personnel 15 (1.0) 5 (0.7) 10 (1.5)

No occupation (including homemakers and students) 238 (16.6) 129 (17.3) 109 (15.9)

Others 162 (11.3) 84 (11.3) 78 (11.4)

Household size (members) 0.8969

1 (live alone) 261 (18.3) 131 (17.6) 130 (19.0)

2 274 (19.2) 145 (19.5) 129 (18.8)

3 367 (25.7) 188 (25.2) 179 (26.1)

4 433 (30.3) 229 (30.7) 204 (29.8)

≥ 5 79 (5.5) 44 (5.9) 35 (5.1)

Household income (won)  0.4799

< 2,000,000 88 (6.2) 39 (5.2) 49 (7.2)

2,000,000–4,999,999 667 (46.6) 342 (45.9) 325 (47.4)

5,000,000–7,999,999 389 (27.2) 211 (28.3) 178 (26.0)

8,000,000–9,999,999 141 (9.9) 74 (9.9) 67 (9.8)

≥ 10,000,000 129 (9.0) 71 (9.5) 58 (8.5)

Education level 0.5418

College or higher 1,195 (83.6) 627 (84.2) 568 (82.9)

High school or below 219 (15.3) 110 (14.8) 109 (15.9)
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Table 1. (Continued).

Total Long COVID Non long COVID p

Comorbidities

None 1,129 (79.0) 565 (75.8) 564 (82.3) 0.0026‡ 

Hypertension 127 (8.9) 66 (8.9) 61 (8.9) 0.9756

Diabetes 57 (4.0) 33 (4.4) 24 (3.5) 0.3713

Cardiovascular disease 20 (1.4) 9 (1.2) 11 (1.6) 0.5222

Cerebrovascular disease 6 (0.4) 6 (0.8) 0 (0.0) 0.0317†

Respiratory disease 25 (1.7) 19 (2.6) 6 (0.9) 0.0158†

Cancer 23 (1.6) 14 (1.9) 9 (1.3) 0.3959

Mental illness 24 (1.7) 18 (2.4) 6 (0.9) 0.0235†

Others 62 (4.3) 38 (5.1) 24 (3.5) 0.1385

Days after COVID-19 diagnosis

Mean ± SD 98.90 ± 77.60 97.56 ± 73.59 100.34 ± 81.86 0.5013

Median (Q1, Q3) 86 (70, 101) 87 (70, 100) 86 (69, 102)

Symptoms of COVID-19

Asymptomatic 35 (2.4) 7 (0.9) 28 (4.1) 0.0001*

Fever 876 (61.3) 491 (65.9) 385 (56.2) 0.0002*

Pain 730 (51.0) 444 (59.6) 286 (41.8) < 0.0001*

Weakness and fatigue 852 (59.6) 501 (67.2) 351 (51.2) < 0.0001*

ENT symptoms 1,201 (84.0) 662 (88.9) 539 (78.7) < 0.0001*

Psychiatric symptoms 120 (8.4) 92 (12.3) 28 (4.1) < 0.0001*

Dysgeusia or hyposmia 381 (26.6) 261 (35.0) 120 (17.5) < 0.0001*

Pulmonary symptoms 156 (10.9) 129 (17.3) 27 (3.9) < 0.0001*

Cardiovascular symptoms 67 (4.7) 53 (7.1) 14 (2.0) < 0.0001*

Digestive symptoms 200 (14.0) 142 (19.1) 58 (8.5) < 0.0001*

Others 28 (2.0) 19 (2.6) 9 (1.3) 0.0918

Severity of acute COVID-19 < 0.0001*

Asymptomatic 89 (6.2) 26 (3.5) 63 (9.2)

Mild 1,321 (92.4) 706 (94.8) 615 (89.8)

Moderate 19 (1.3) 13 (1.7) 6 (0.9)

Severe 1 (0.1) 1 (0.1)

EQ-5D (mean ± SD) 0.94 ± 0.10 0.92 ± 0.11 0.97 ± 0.06 < 0.0001*

Categorical variables are presented as frequencies (%), and continuous variables are presented as means ±SD. p-values were calculated using the chi-squared 
test or Fisher’s exact test for categorical variables and an independent t-test for continuous variables.
*p < 0.001, †p < 0.5, ‡p < 0.01. 

higher amongst females (p < 0.0001) and lower in those 
respondents aged 19-29 years (p < 0.0001). Among respondents 
who had used medical institutions, 84.9% (n = 286) had used 
Western medicine (WM) clinics/hospitals, with the highest 
percentage receiving pharmaceutical therapy (n = 245, 
85.7%). There were 76 respondents (22.6%) who used Korean 
medicine (KM) clinics/hospitals, with a higher percentage 
of use amongst respondents aged 50-59 years (38.2%) and 
60-69 years (40%; p = 0.0086). The percentage of those who 
received herbal decoction was the highest, accounting for 
almost half of the treatments, followed by acupuncture 

and herbal powder. The percentages of respondents who 
were very satisfied/satisfied were 28,8%, 43.4%, and 40.0% 
for WM, KM, public institutions, respectively, showing the 
highest satisfaction with KM treatment.

4. Unmet medical needs and QoL of patients with 
long COVID

Amongst the 745 long COVID patients, 242 (32.5%) 
indicated that they had unmet medical needs. Females 
and older patients tended to have a higher percentage 
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Fig. 2. Symptoms of patients with long COVID. (A) Male and female symptoms; (B) age related symptoms; (C) the most severe 
symptoms in males and females; and (D) age related most severe symptoms.
The horizontal axis indicates the number of patients.

Table 2. Severity, Onset, and Period of Long COVID.

Total
Sex Age (y)

Male Female
p

19-29 30-39 40-49 50-59 ≥ 60
p

Total 745 258 479 191 239 175 77 63

Overall severity

0.0030* 0.0092*

Mild 183 (24.6) 80 (31.0) 101 (21.1) 40 (20.9) 59 (24.7) 39 (22.3) 30 (39.0) 15 (23.8)

Mild to 
moderate 357 (47.9) 121 (46.9) 233 

(48.6) 96 (50.3) 122 (51.0) 81 (46.3) 35 (45.5) 23 (36.5)

Moderate to 
severe 170 (22.8) 43 (16.7) 125 (26.1) 51 (26.7) 47 (19.7) 45 (25.7) 8 (10.4) 19 (30.2)

Severe 35 (4.7) 14 (5.4) 20 (4.2) 4 (2.1) 11 (4.6) 10 (5.7) 4 (5.2) 6 (9.5)

Onset of symptoms

0.0645 0.3558

Continued from 
diagnosed

453 
(60.8) 140 (54.3) 310 (64.7) 126 

(66.0) 144 (60.3) 102 (58.3) 44 (57.1) 37 (58.7)

Within 2 wks 139 (18.7) 52 (20.2) 84 (17.5) 37 (19.4) 43 (18.0) 38 (21.7) 10 (13.0) 11 (17.5)

2 wks-1 mo 98 (13.2) 42 (16.3) 55 (11.5) 19 (9.9) 36 (15.1) 21 (12.0) 14 (18.2) 8 (12.7)

1-3 mo 47 (6.3) 21 (8.1) 25 (5.2) 7 (3.7) 16 (6.7) 12 (6.9) 6 (7.8) 6 (9.5)

Over 3 mo 8 (1.1) 3 (1.2) 5 (1.0) 2 (1.0) 2 (1.1) 3 (3.9) 1 (1.6)

Duration of long COVID

0.8420 0.2471

Under 2 wks 73 (9.8) 27 (10.5) 46 (9.6) 20 (10.5) 20 (8.4) 19 (10.9) 10 (13.0) 4 (6.3)

2 wks-1 mo 236 (31.7) 78 (30.2) 154 (32.2) 68 (35.6) 79 (33.1) 56 (32.0) 19 (24.7) 14 (22.2)

1-3 mo 329 (44.2) 111 (43.0) 214 (44.7) 77 (40.3) 115 (48.1) 73 (41.7) 34 (44.2) 30 (47.6)

3-6 mo 90 (12.1) 36 (14.0) 54 (11.3) 21 (11.0) 23 (9.6) 22 (12.6) 11 (14.3) 13 (20.6)

Over 6 mo 17 (2.3) 6 (2.3) 11 (2.3) 5 (2.6) 2 (0.8) 5 (2.9) 3 (3.9) 2 (3.2)

All values are presented as frequencies (%). p-values were calculated using the chi-square test or Fisher’s exact test. 
*p < 0.01.
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of unmet medical needs. With respect to the reasons for 
unmet medical needs, difficulty in making time (20.1%) 
was the most common response, followed by insufficient 
information (10.3%), and burden of cost (7.1%; Fig. 4, 
Supplementary Table 2).

The groups with unmet medical needs had a higher 
percent of comorbidities, moderate-severe symptoms, and 
severe symptoms (p < 0.0001). Duration of long COVID 
tended to be longer in the groups with unmet medical 
needs (p = 0.0002; Table 3).

QoL was lower amongst those respondents who were 
female (p < 0.0001), older patients (p < 0.0001), living in 
capital areas other than Seoul (p = 0.0493), who had no 
occupation (p < 0.0001), with large household size (p = 
0.0242), a lower level of education (p = 0.0056), comorbidities 
(p < 0.0001), higher severity of COVID-19 symptoms (p = 
0.0034), higher severity of long COVID (p < 0.0001), longer 
duration of long COVID (p < 0.0001), and unmet medical 
needs (p < 0.0001; Table 3).

5. Need for long COVID support policies

The responses regarding long COVID support policies 

are shown in Table 4. Amongst the 1,430 respondents, 760 
respondents (53.1%) indicated that long COVID support 
policies were needed. The percentage of those who 
responded that such policies were needed was highest 
amongst females (p = 0.0025) and lowest amongst those 
aged 19-29 years (p < 0.0001).

Preferred policies were the reduction of co-payment 
which was the most common response (n = 749, 52.4%), 
followed by health insurance coverage for non-covered 
items (n = 633, 44.3%), and information regarding care 
departments, and treatment methods by symptoms (n = 570, 
39.9%). There were 913 respondents (63.8%) who indicated 
that they had the intention to use KM services, and this was 
highest amongst females and older patients (p = 0.0426; 
p = 0.0006).

6. Determinants of unmet medical needs

The determinants of unmet medical needs are presented 
in Table 5. The univariate regression model analysis showed 
that the OR for unmet medical needs was higher among 
respondents who lived in capital areas other than Seoul 
(OR 1.53; 95% CI 1.05 to 2.23) and had comorbidities (OR 1.45; 

Fig. 3. Access to medical institutions due to post-COVID symptoms, and satisfaction with medical treatment. (A) Male and 
female access to medical institutions for post-COVID symptoms; (B) age related access to medical institutions; (C) Male and 
female satisfaction with the medical institution accessed; and (D) Age related satisfaction with the medical institution accessed. 
The vertical axis indicates the number of patients. 
KM, Korean medicine; N, neutral; SD, somewhat dissatisfied; SS, somewhat satisfied; VD, very dissatisfied; VS, very satisfied; WM, 
western medicine.
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Table 3. Unmet Needs and Quality of Life According to Basic Characteristics of Respondents.

Unmet medical needs
QoL

p
Yes No

p
Total 242 503 745

Sex

Man 77 (31.8) 181 (36.0) 0.2476 0.96 ± 0.09 < 0.0001*

Woman 163 (67.4) 316 (62.8) 0.93 ± 0.10

Age (y)

19-29 54 (22.3) 137 (27.2) 0.6518 0.96 ± 0.08 < 0.0001*

30-39 81 (33.5) 158 (31.4) 0.95 ± 0.10

40-49 57 (23.6) 118 (23.5) 0.93 ± 0.09

50-59 27 (11.2) 50 (9.9) 0.92 ± 0.11

≥ 60 23 (9.5) 40 (8.0) 0.92 ± 0.12

Area of residence

Seoul 68 (28.1) 161 (32.0) 0.0458† 0.95 ± 0.09 0.0493†

Capital area other than Seoul 100 (41.3) 155 (30.8) 0.93 ± 0.10

Five major metropolitan cities 42 (17.4) 109 (21.7) 0.95 ± 0.10

Others 30 (12.4) 72 (14.3) 0.95 ± 0.08

Occupation

Yes 408 (81.1) 200 (82.6) 0.6779 0.95 ± 0.09 < 0.0001*

No 89 (17.7) 40 (16.5) 0.92 ± 0.12

Household size

1 (live alone) 82 (16.3) 49 (20.2) 0.4743 0.96 ± 0.08 0.0242†

2 93 (18.5) 52 (21.5) 0.95 ± 0.09

3 131 (26.0) 57 (23.6) 0.94 ± 0.10

4 159 (31.6) 70 (28.9) 0.94 ± 0.10

≥ 5 32 (6.4) 12 (5.0) 0.93 ± 0.10

Household income (won)

< 2,000,000 16 (6.6) 23 (4.6) 0.4836 0.94 ± 0.10 0.7629

2,000,000-4,999,999 112 (46.3) 230 (45.7) 0.94 ± 0.09

5,000,000-7,999,999 72 (29.8) 139 (27.6) 0.94 ± 0.10

8,000,000-9,999,999 22 (9.1) 52 (10.3) 0.94 ± 0.11

≥ 10,000,000 18 (7.4) 53 (10.5) 0.95 ± 0.08

Education level

College or higher 200 (82.6) 427 (84.9) 0.3566 0.95 ± 0.09 0.0055‡

High school or below 40 (16.5) 70 (13.9) 0.92 ± 0.12

Comorbidities

No 173 (71.5) 392 (77.9) 0.0411† 0.95 ± 0.08 < 0.0001‡

Yes 67 (27.7) 105 (20.9) 0.90 ± 0.13

Severity of COVID-19

Asymptomatic 6 (2.5) 20 (4.0) 0.3397 0.96 ± 0.10 0.0034‡

Mild 230 (95.0) 476 (94.6) 0.94 ± 0.09

Moderate 6 (2.5) 7 (1.4) 0.88 ± 0.18

Severe 0.87 ± .

Severity of long COVID

Mild 32 (13.2) 151 (30.0) < 0.0001* 0.95 ± 0.10 < 0.0001*

Mild-moderate 127 (52.5) 230 (45.7) 0.91 ± 0.10

Moderate-severe 69 (28.5) 101 (20.1) 0.92 ± 0.10

Severe 14 (5.8) 21 (4.2) 0.80 ± 0.17
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Fig. 4. Unmet medical needs and the reasons for those unmet 
medical needs. (A) Male and female unmet medical needs; 
(B) age related unmet medical needs; and (C) the reasons for 
unmet medical needs (n). The vertical axis of (A) and (B), and 
the horizontal axis of (C) indicate the number of patients.

Table 3. (Continued).
 

Unmet medical needs
QoL

p
Yes No

p
Total 242 503 745

Duration of long COVID

Under 2 wks 15 (6.2) 58 (11.5) 0.0002* 0.93 ± 0.13 < 0.0001*

2 wks-1 mo 57 (23.6) 179 (35.6) 0.94 ± 0.08

1-3 mo 129 (53.3) 200 (39.8) 0.91 ± 0.11

3-6 mo 32 (13.2) 58 (11.5) 0.85 ± 0.14

Over 6 mo 9 (3.7) 8 (1.6) 0.88 ± 0.10

Unmet medical needs

Yes 0.88 ± 0.13 < 0.0001

No 0.93 ± 0.10

Unmet medical needs are presented as frequency (%), and QoL is presented as mean ± SD. The p-value of unmet medical needs was calculated using the chi-
square test or Fisher’s exact test, while the p value of QoL was calculated using an independent t-test or ANOVA. 
*p < 0.001, †p < 0.5, ‡p < 0.01. 

95% CI 1.01 to 2.06). In addition, long COVID severity and a 
long duration of long COVID were identified as risk factors for 
unmet medical needs. The multivariate logistic model was 
established with the inclusion of all variables selected from 
the univariate model. The results showed that the area under 
the curve value was 0.710, and that living in capital areas other 
than Seoul, long COVID severity, and duration of long COVID 
were risk factors underlying unmet medical needs.

Discussion

A web-based survey of 1,430 patients who experienced 
COVID-19 was conducted to investigate long COVID, medical 
access, and the need for long COVID support policies.

Among 1,430 respondents, 545 (52.1%) experienced long 
COVID. Compared with the COVID-19 respondents who did 
not develop long COVID, the long COVID group showed a 
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higher percentage of older respondents, a lower percentage 
of those without comorbidities and being asymptomatic 
during the acute phase of COVID-19, and a lower QoL. 
There have been various reports on the incidence of long 
COVID [12-16], and the findings in the present study did not 
significantly deviate from previous reports. Moreover, older 
age and severity of acute COVID-19 have been identified as 
risk factors for long COVID in previous studies [24,25,30]. 
The low QoL of post-COVID patients has also been reported 
[13, 20, 21], whereas low QoL in long COVID patients was 
associated with neuropsychiatric symptoms such as anxiety, 
sleep disturbance, and depression [25,26]. Particularly, the 
findings in the present study which showed a significant 
difference in EQ-5D scores according to experiencing long 
COVID, the severity of long COVID and their duration, 
indicating that long COVID have a major impact on QoL.

The most common long COVID symptoms were ENT 
symptoms (n = 461, 61.9%), followed by weakness and fatigue 
(n = 393, 52.8%), and dysgeusia or hyposmia (n = 173, 23.2%). 
Almost half of the patients experienced mild to moderate 
severity of symptoms, meaning no significant impairment 
of day-to-day life but requiring treatment. Severity tended to 

be higher amongst females and older patients. The common 
duration of long COVID was 1-3 months (n = 329, 44.2%) and 
2 weeks-1 month (n = 236, 31.7%). Many previous studies 
reported that the most common symptom of long COVID 
was fatigue [13,14,24,31], followed by dyspnea, dysgeusia, and 
hyposmia [10,12,13,15,16,23,31-33], which was different from 
the findings of the present study. Moreover, the percentage 
of respondents with ≥ 6 months of long COVID duration 
was approximately 2.3% in the present study, which was 
inconsistent with previous studies reporting that many 
patients experienced long COVID even at 6 and 12 months 
after infection [24-26]. Such differences could be explained 
by the fact that 75% of the respondents in the present study 
were patients who had developed COVID-19 in the last 
100 days i.e., the later stages of the COVID-19 pandemic as 
opposed to the early stages of the pandemic. 

Amongst the 745 patients who experienced long 
COVID, 45.2% (n = 337) had used medical institutions. The 
respondents mostly accessed WM, but were more satisfied 
with KM treatment which included herbal decoctions 
(n = 39, 51.3%) and herbal powder (n = 24, 31.6%). Despite 
a significant amount of evidence on the effectiveness 

Total
Sex Age

Male Female
p

19-29 30-39 40-49 50-59 ≥ 60
p

Total (N) 1,430 564 850 397 488 285 136 124

Need for long COVID support policies

Yes 760 
(53.1)

284 
(50.4)

470 
(55.3)

0.0025*

178 
(44.8)

275 
(56.4)

169 
(59.3)

68 
(50.0)

70 
(56.5)

< 0.0001†No 326 
(22.8)

156 
(27.7)

168 
(19.8)

83 
(20.9)

114 
(23.4)

53 
(18.6)

45 
(33.1)

31 
(25.0)

Not sure 336 
(23.5)

124 
(22.0)

212 
(24.9)

128 
(32.2)

99 
(20.3)

63 
(22.1)

23 
(16.9)

23 
(18.5)

Preferred and necessary policies

Reduction of co-
payment

749 
(52.4)

317 
(56.2)

427 
(50.2) 0.0277‡ 225 

(56.7)
262 

(53.7)
155 

(54.4)
55 

(40.4)
52 

(41.9) 0.0020*

Expansion of 
health insurance

633 
(44.3)

265 
(47.0)

364 
(42.8) 0.1230 181 

(45.6)
202 

(41.4)
138 

(48.4)
59 

(43.4)
53 

(42.7) 0.3967

Information 
availability

570 
(39.9)

214 
(37.9)

355 
(41.8) 0.1513 142 

(35.8)
205 

(42.0)
104 

(36.5)
60 

(44.1)
59 

(47.6) 0.0569

Establishment 
of counseling 
clinics

211 (14.8) 68 (12.1) 141 (16.6) 0.0187‡ 44 (11.1) 80 
(16.4)

45 
(15.8)

29 
(21.3)

13 
(10.5) 0.0173‡

Establishment 
of specialized 
treatment clinics

266 
(18.6) 101 (17.9) 161 (18.9) 0.6243 69 (17.4) 97 

(19.9) 51 (17.9) 25 
(18.4)

24 
(19.4) 0.9005

Others (fill in) 18 (1.3) 18 (3.2) 0 (0.0) 6 (1.5) 0 (0.0) 6 (2.1) 0 (0.0) 6 (4.8)

Intention to use KM service

Yes 913 
(63.8)

348 
(61.7)

558 
(65.6)

0.0426‡

223 
(56.2)

308 
(63.1)

200 
(70.2)

90 
(66.2)

92 
(74.2)

0.0006†No 288 
(20.1)

133 
(23.6) 154 (18.1) 83 

(20.9)
116 

(23.8)
44 

(15.4)
28 

(20.6)
17 

(13.7)

Not sure 221 
(15.5) 83 (14.7) 138 

(16.2)
83 

(20.9)
64 

(13.1) 41 (14.4) 18 
(13.2) 15 (12.1)

All values are presented as frequencies (%). p-values were calculated using the chi-square test or Fisher’s exact test. 
*p < 0.01, †p < 0.001, ‡p < 0.5. 
KM, Korean medicine.

Table 4. Long COVID Support Policies and Intention to Use Korean Medicine Service.
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of oriental medicine in the acute phase of COVID-19 
[34,35], and high satisfaction with KM among long COVID 
patients in the study, KM is not often used for treating 
long COVID, and relevant studies are very scarce. Studies 
on the effectiveness of KM were limited to a few cases 
[36,37]. Therefore, preclinical and clinical trials are needed 
to support the effectiveness of oriental medicine, such as 
herbal medicine and acupuncture, for long COVID.

Meanwhile, 242 (32.5%) out of 745 long COVID patients 

indicated that they had unmet medical needs. The reasons 
for unmet medical needs included difficulty in finding 
time to visit medical care facilities (20.1%), insufficient 
information on long COVID care (10.3%), and burden of 
cost (7.1%). During a pandemic, there is a high likelihood 
of patients experiencing unmet medical needs due to 
avoidance and fear of crowded places and hospitals [27,28]; 
unmet medical needs have also increased due to the 
COVID-19 pandemic disrupting access to medical services 

Univariate model Multivariate model

Sex (Ref=male)

Female 1.21 (0.87 - 1.68) 1.13 (0.78 - 1.63)

Age in years (Ref=19-29)

30-39 1.30 (0.86 - 1.97) 1.37 (0.85 - 2.21)

40-49 1.23 (0.78 - 1.91) 1.22 (0.73 - 2.04)

50-59 1.37 (0.78 - 2.41) 1.61 (0.84 - 3.09)

≥ 60 1.46 (0.80 - 2.66) 1.29 (0.62 - 2.70)

Area of residence (Ref=Seoul)

Capital area other than Seoul 1.53 (1.05 - 2.23)* 1.69 (1.11 - 2.59)*

Five major metropolitan cities 0.91 (0.58 - 1.44) 1.01 (0.61 - 1.66)

Others 0.99 (0.59- - 1.65) 1.31 (0.74 - 2.32)

Occupation (Ref=no)

Yes 1.09 (0.72 - 1.64) 1.11 (0.69 - 1.80)

Household size (Ref=1)

2 0.94 (0.57 - 1.53) 0.77 (0.44 - 1.36)

3 0.73 (0.45 - 1.17) 0.60 (0.34 - 1.06)

4 0.74 (0.47 - 1.16) 0.69 (0.40 - 1.22)

≥ 5 0.63 (0.30 - 1.33) 0.45 (0.19 - 1.07)

Household income (Ref=< 2,000,000)

2,000,000-4,999,999 0.70 (0.36 - 1.38) 0.65 (0.30 - 1.41)

5,000,000-7,999,999 0.74 (0.37 - 1.50) 0.70 (0.31 - 1.58)

8,000,000-9,999,999 0.61 (0.27 - 1.37) 0.53 (0.20 - 1.38)

≥ 10,000,000 0.49 (0.21 - 1.12) 0.47 (0.18 - 1.25)

Education level (Ref= college or higher)

High school or below 1.22 (0.80 - 1.86) 1.14 (0.69 - 1.88)

Comorbidities (Ref=no)

Yes 1.45 (1.01 - 2.06)* 1.22 (0.80 - 1.86)

Severity of COVID-19 (Ref=asymptomatic)

Mild 1.61 (0.64 - 4.06) 1.22 (0.45 - 3.31)

Moderate 2.86 (0.69 - 11.83) 1.64 (0.35 - 7.71)

Severe

Overall severity of long COVID (Ref=mild)

Mild-moderate 2.61 (1.68 - 4.04)† 2.35 (1.46 - 3.76)†

Moderate-severe 3.22 (1.98 - 5.26)† 3.13 (1.83 - 5.36)†

Severe 3.15 (1.45 - 6.84)‡ 1.83 (0.74 - 4.54)

Duration of long COVID (Ref= < 2 wks)

2 wks-1 mo 1.23 (0.65 - 2.34) 1.13 (0.56 - 2.26)

1-3 mo 2.49 (1.36 - 4.59)‡ 2.32 (1.20 - 4.50)*

3-6 mo 2.13 (1.05 - 4.35)* 1.90 (0.87 - 4.15)

Over 6 mo 4.35 (1.44 - 13.18)† 3.84 (1.16 - 12.76)*

AUC 0.71

Logistic regression models were used to analyze factors associated with unmet medical needs. All values are presented as odds ratios and 95%CI.
*p < 0.5, †p < 0.001, ‡p < 0.01. 
AUC, area under the curve.

Table 5. Determinants of Unmet Medical Needs.
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[38]. Our findings determined that many patients with long 
COVID were experiencing unmet medical needs. Other 
reasons for unmet medical needs included “they would not 
see me because it was difficult to find an association with 
COVID-19” and “it was difficult to go to the hospital since 
the clinicians said that everyone has some long COVID and 
things will improve over time.” 

Unmet medical needs tended to be higher amongst 
females and older patients. Living in capital areas other than 
Seoul as well as long COVID severity and duration were risk 
factors for unmet medical needs. This suggested that people 
who must use medical services because of the high severity 
and long duration of symptoms did not receive appropriate 
treatment. Unmet medical needs also affected QoL, the group 
with unmet medical needs showed QoL scores that were 0.05 
points lower than those with their medical needs met.

Meanwhile, 760 respondents (53.1%) indicated that 
support policies for long COVID patients were needed. 
A reduction of co-payment was the most common 
suggestion for support policy (n = 749, 52.4%), followed by 
health insurance coverage (n = 633, 44.3%), and providing 
information (n = 570, 39.9%). This suggested that there 
was a significant need for financial support to use medical 
services. The responses above are also major reasons for 
unmet medical needs that could be considered in relation 
to burden of cost, and insufficient information. Accordingly, 
there is a need to establish policies related to appropriate 
treatment and recovery of QoL in patients with long COVID.

Furthermore, 913 respondents (63.8%) indicated that they 
intend to use medical services if KM was covered by health 
insurance and policies, and programs for KM clinics were 
established. The intention to use KM treatment was high 
amongst females and older patients (p = 0.0426; p = 0.0006). 
As mentioned earlier, females and older patients have high 
unmet medical needs, suggesting that establishing policies 
related to KM treatment could effectively help meet their 
currently unmet medical needs.

The present study was a web-based survey conducted 
through a mobile survey company and an announcement 
on the JMF website, and the respondents were limited to 
visitors to the JMF website and their acquaintances, and 
the registered panel of the survey company. However, 
the sample is believed to represent the entire Korean 
population because basic characteristics were evenly 
distributed. Another limitation of this study was that there 
is a possibility that the survey was conducted mainly on 
patients with mild symptoms, because the survey was 
conducted through an internet open survey. In fact, only 4.7% 
of the patients said the severity of COVID-19 symptoms were 
severe. However, since most patients have mild or moderate 
severity of COVID-19 symptoms, in reality, it was meaningful 
to examine patients with mild symptoms.

This was the first study focusing on long COVID with a 
focus on the recent wave of COVID-19 in the first half of 

2022. The study used a large-scale sample consisting of 
1,360 individuals to comprehensively investigate the clinical 
features of long COVID, QoL, unmet medical needs, and 
the need for relevant COVID-19-related policies. Additional 
studies on the effectiveness of KM treatment for long COVID 
and policies to support appropriate treatment of long COVID 
patients are needed. The findings of this present study 
could be used as the basis for decision and policymaking by 
clinicians who treat long COVID patients, researchers, and 
COVID-19-related policymakers.
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