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Abstract. – OBJECTIVE: There is a scarci-
ty of literature investigating the impact of the 
coronavirus disease 2019 (COVID-19) pandem-
ic on long-term trends in health-related quali-
ty of life (HrQoL) using large-scale and repre-
sentative data. Thus, we aimed to investigate 
the nationwide and long-term trends in quality 
of life (QoL) using the European Quality of Life- 
5 dimensions, 3-level version (EQ-5D-3L) from a 
Korean representative serial study of 2.8 million 
people, 2008-2021.

SUBJECTS AND METHODS: This Kore-
an study used data on adults between 2008 
and 2021 who participated in the Communi-
ty Health Survey. Timeframes were categorized 
as COVID-19 mid-pandemic (2021) and pre-pan-
demic (2008-2019). The mean EQ-5D-3L index 
for the whole population and subgroups strati-
fied by demographic characters was evaluated 
for each timeframe, and differences between be-
fore and during the COVID-19 pandemic were al-
so analyzed.
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RESULTS: 2,827,240 adults who respond-
ed to the survey, 2008-2021, were eligible for 
this study. Overall EQ-5D index persistently 
decreased from 2008-2016, then minimally de-
creased during the pandemic, still being much 
higher than forecasted before the COVID-19 pan-
demic. The reduction in the rate of decline in 
QoL after the COVID-19 outbreak was especial-
ly marked in white-collared, young adults, peo-
ple with ‘good’ or ‘very good’ subjective health, 
and college-educated or above group. On the 
other hand, the previously increasing trend of 
QoL in the elderly group has decelerated during 
the pandemic, and QoL of the ‘very bad’ subjec-
tive health group recorded the lowest among the 
whole study period. 

CONCLUSIONS: The present study investi-
gated the long-term trend of QoL in Korean 
adults using serial data over the past 14 years, 
with a special emphasis on comparing the pre- 
and mid-COVID-19 pandemic periods.

Key Words:
Adult, COVID-19, Epidemiology, Trends, Quality of 

life, South Korea, EQ-5D.

Introduction

The concept of health has moved from a di-
chotomized status of absence or presence of a 
disease to the continuum ranging from complete 
well-being to death1. Global life expectancy has 
been increasing, and it increased by more than 6 
years between 2000 and 20192. Therefore, goal of 
the healthcare professionals in this era is not only 
to increase the quantity but also the quality of life 
lived. In other words, estimating people’s quality 
of life (QoL) has become an important matter in 
the field of healthcare3.

Health-related quality of life (HrQoL) is a mea-
sure that can be used in the clinical or economic 
evaluation of the quality of life 4, for instance, 
to calculate quality-adjusted life year (QALY), 
a measurement for the burden of disease. Euro-
pean Quality of Life-5 dimensions (EQ-5D) is a 
worldwide standardized instrument to estimate 
HrQoL developed by the European QoL Group 
and is preferred in various studies because of its 
applicability and generalizability5,6. 

Since the start of the COVID-19 pandemic, 
many countries have imposed strict confinements 
to prevent the spread of the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2)7-9. 
Social activities were restricted, and schools and 
workplaces were closed for varying periods of 
time across the globe10. Literature showed that 

self-isolation and social distancing resulted in 
significantly increased levels of depression and 
anxiety11, although this impact may be limited to 
the early phase of the pandemic12-14. While many 
studies have depicted worsened mental health 
and reduced physical activity among the general 
population15,16, the consequences of the pandemic 
on various aspects of the quality of life are still 
under investigation.

Previous studies17-21 have reported decreased 
QoL index among some countries during the 
pandemic. However, studies comparing pre- and 
mid-COVID-19 pandemic periods using adequate 
control are scarce; moreover, no large-scale popu-
lation-based study has been published thus far17-21. 
Also, long-term serial studies17-21 are essential to 
identify the extent to which the COVID-19 pan-
demic contributed to change in QoL. Therefore, 
this study aims to examine the nationwide trend 
of QoL in South Korea using long-term serial 
and representative data from over two million 
individuals with an emphasis on comparing pre- 
and mid-pandemic data. Furthermore, risk fac-
tor analysis allows for distinguishing vulnerable 
groups during the pandemic, which can provide 
qualified data for policymakers.

Subjects and Methods

Data and Study Population
Community Health Survey (CHS) is a na-

tionally representative survey of Korean adults 
(aged 19 and over) conducted by Korean Disease 
Control and Prevention Agency (KDCA), an or-
ganization under the South Korean Ministry of 
Welfare and Health22. CHS is conducted annually 
by trained interviewers through household visits. 
This self-reporting online survey targets about 
900 adults in each of the 255 public health centers 
nationwide and consists of 18 domains and 163 
questions about health. In 2021, a total of 229,242 
subjects were surveyed22. The CHS data were 
anonymous, and the study protocol was approved 
by the Institutional Review Board of Kyung Hee 
University (KHUH 2022-06-042) and KDCA. 
Informed consent was obtained from all study 
participants.

CHS datasets from 2008 to 2021 were obtained 
to examine the nationwide trend of the quality of 
life measured by the validated Korean version 
of the European Quality of Life-5 dimensions, 
3-level version (EQ-5D-3L) items. The CHS data-
set in 2020, which omitted EQ-5D-3L items in its 
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questionnaire, was excluded. Then, for every year 
of data analyzed, subjects with missing height, 
weight or BMI were excluded. Therefore, the fi-
nal sample for data analysis was 2,827,240 adults. 

We set groups of consecutive years to stabilize 
the national prevalence; 2008-2010, 2011-2013, 
2014-2016, 2017-2019, and 2021 (COVID-19 pan-
demic). Since the first COVID-19 case in South 
Korea was reported in January 2020, we consid-
ered 2021 as mid-COVID-19 and the other time-
frames as pre-COVID-1911.

Covariates
Covariates were considered for the follow-

ing factors; age group (19-39, 40-59, or ≥60 
years), sex, region of residence (urban or ru-
ral)23, household income [under 3 million KRW 
(Korean WON), over 3 million KRW, or un-
known], livelihood recipient, body mass index 
(BMI) group [underweight (<18.5 kg/m2), normal 
(18.5-23.0 kg/m2), overweight (23.0-25.0 kg/m2), 
and obese (≥25.0 kg/m2)]24-27, smoking (smoker 
or non-smoker), alcohol consumption (no, 1-4 
days per month, 5 days or more per month), de-
pression, occupation (white-collar, blue-collar, or 
unknown), education (high school or below, or 
college or above), marital status, subjective stress 
(very high, high, low, or very low) and subjective 
health (very good, good, average, bad, very bad, 
or unknown). 

Dependent Variables
CHS questionnaire employed EQ-5D-3L, a 

worldwide standardized measure of health status 
developed by the EuroQol Group, in its ‘Activity 
Limitation & Quality of Life’ domain. EQ-5D-
3L is a preference-based instrument comprising 
five dimensions (5D); mobility (MO), self-care 
(SC), usual activities (UA), pain/discomfort (PD), 
and anxiety/depression (AD). Each dimension 
has three levels (3L); no problems (level 1), some 
problems (level 2), and extreme problems (level 
3). EQ-5D-3L requires participants to indicate 
their health state by choosing the most appropri-
ate level in each of the five dimensions.

Dependent variables were the EQ-5D index 
value and the percentage of subjects who reported 
having problems in each EQ-5D dimension28,29. 
EQ-5D index is a single summary number for 
one’s health status, in relation to the general pop-
ulation of their country or region. The index is 
derived from a formula that attaches weights to 
reported levels in each dimension. To reflect pref-
erences of the general population of a country or 

region, different weight sets for EQ-5D-3L have 
been derived for multiple countries. In this study, 
we used the South Korean formula adopted by 
KDCA29. The EQ-5D index ranges from 0 to 1, 
where 1 is given as a value for total health when 
all five dimensions are reported as level 1 (no 
problems, i.e., 11111). Otherwise, the index can be 
calculated by deducting the appropriate weights 
multiplied by levels from 1. 

Statistical Analyses
The mean EQ-5D index and number of peo-

ple reporting problems in each dimension were 
evaluated for each timeframe, and the difference 
between before and during the COVID-19 pan-
demic was also analyzed. The linear regression 
model described as β-coefficients with 95% con-
fidence interval (CI) and binary logistic regres-
sion model described as odds ratio (OR) with 
95% CI were used30. Also, we analyzed trend 
difference comparing before (2008-2019) and 
during the pandemic (2021) using β-difference 
and odds ratio with 95% CI. Subgroup analysis 
was performed separately by age group, sex, re-
gion of residence, livelihood recipient, household 
income, BMI group, smoking, alcohol consump-
tion, depression, occupation, education, marital 
status, subjective stress, and subjective health. 
Statistical analyses were conducted using SAS 
version 9.4 (SAS Inc., Cary, NC, USA) and SPSS 
version 29.0 (IBM Corp., Armonk, NY, USA). A 
two-sided p-value <0.05 was considered statisti-
cally significant31.

Results

From 2008 to 2021, except for the 2020 where 
EQ-5D items were not included in the CHS ques-
tionnaire, 2,827,240 adults [mean age (standard 
deviation; SD) of 51.5 (16.9) years] who fully 
responded to the survey were eligible for this 
study. There were 650,530 adults from 2008 to 
2010, 647,536 adults from 2011 to 2013, 653,195 
adults from 2014 to 2016, 650,660 adults in 2017 
to 2019 (all pre-COVID-19), and 225,319 adults 
in 2021 (mid-COVID-19). Distribution by sex 
was similar across all timeframes, with 46.5% 
male and 53.5% female overall (Table I). Age 
was divided into 3 categories: young (age 19-39), 
mid-aged (age 40-59), and the elderly (age 60 and 
over), and each accounted for 26.9%, 39.0%, and 
34.1% overall. Table I presents the demographic 
characteristics of the study population.
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Table I. Demographic characteristics of the subjects in CHS (total n=2,827,240).

       Mid-COVID-19
                                Pre-COVID-19   pandemic

 Characteristics Total 2008-2010 2011-2013 2014-2016 2017-2019 2021

Age, years, n (%) 19-39 760,374 (26.9) 203,813 (31.3) 182,595 (28.2) 172,001 (26.3) 151,745 (23.3) 50,220 (22.3)
 40-59 1,103,718 (39.0) 258,133 (39.7) 265,615 (41.0) 260,816 (39.9) 240,874 (37.0) 78,280 (34.7))
 ≥ 60 963,148 (34.1) 188,584 (29.0) 199,326 (30.8) 220,378 (33.7) 258,041 (39.7) 96,819 (43.0)

Mean age (SD)  51.49 (16.89) 49.32 (16.37) 50.38 (16.43) 51.53 (16.85) 53.67 (17.23) 54.55 (17.58)

Sex, n (%) Male 1,315,696 (46.5) 306,264 (47.1) 301,901 (46.6) 304,442 (46.6) 299,189 (46.0) 103,900 (46.1)
 Female 1,511,544 (53.5) 344,266 (52.9) 345,635 (53.4) 348,753 (53.4) 351,471 (54.0) 121,419 (53.9)

Region of residence, n (%) Urban 1,390,760 (49.2) 315,852 (48.6) 321,456 (49.6) 323,339 (49.5) 320,373 (49.2) 109,740 (48.7)
 Rural 1,436,480 (50.8) 334,678 (51.4) 326,080 (50.4) 329,856 (50.5) 330,287 (50.8) 115,579 (51.3)

Livelihood recipient,  No 2,730,967 (96.6) 624,225 (96.0) 627,855 (97.0) 632,843 (96.9) 629,927 (96.8) 216,117 (95.9)
n (%) Yes 96,273 (3.4) 26,305 (4.0) 19,681 (3.0) 20,352 (3.1) 20,733 (3.2) 9,202 (4.1)

Household income, n (%)* Under 3 million KRW 1,239,670 (43.8) 272,949 (42.0) 249,190 (38.5) 357,653 (54.8) 276,717 (42.5) 83,161 (36.9)
 Over 3 million KRW 1,049,159 (37.1) 158,602 (24.4) 212,462 (32.8) 288,893 (44.2) 295,053 (45.3) 94,149 (41.8)
 unknown 538,411 (19.0) 218,979 (33.7) 185,884 (28.7) 6,649 (1.0) 78,890 (12.1) 48,009 (21.3)

BMI, kg/m2, n (%) Underweight (< 18.5) 145,184 (5.1) 37,474 (5.8) 35,990 (5.6) 33,480 (5.1) 28,393 (4.4) 9,847 (4.4)
 Normal (18.5-23.0) 1,248,630 (44.2) 309,284 (47.5) 298,746 (46.1) 289,109 (44.3) 259,473 (39.9) 92,018 (40.8)
 Overweight (23.0-25.0) 692,379 (24.5) 158,689 (24.4) 158,639 (24.5) 160,488 (24.6) 158,824 (24.4) 55,739 (24.7)
 Obese (≥ 25) 741,047 (26.2) 145,083 (22.3) 154,161 (23.8) 170,118 (26.0) 203,970 (31.3) 67,715 (30.1)

Smoking, n (%) Nonsmoking 2,255,651 (79.8) 497,011 (76.4) 508,324 (78.5) 525,457 (80.4) 536,246 (82.4) 188,613 (83.7)
 Smoking 571,589 (20.2) 153,519 (23.6) 139,212 (21.5) 127,738 (19.6) 114,414 (17.6) 36,706 (16.3)
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BMI, body mass index; CHS, community health service. *Three million KRW is worth approximately $2,400 (USD) in Jan 2023.

Table I (Continued). Demographic characteristics of the subjects in CHS (total n=2,827,240).

       Mid-COVID-19
                                Pre-COVID-19   pandemic

 Characteristics Total 2008-2010 2011-2013 2014-2016 2017-2019 2021

Alcohol consumption,  0  1,350,001 (47.7) 319,593 (49.1) 306,198 (47.3) 300,788 (46.0) 313,618 (48.2) 109,804 (48.7)
days/month, n (%) 1-4  840,146 (29.7) 193,278 (29.7) 199,511 (30.8) 204,167 (31.3) 193,655 (29.8) 49,535 (22.0)
 5-30  637,093 (22.5) 137,659 (21.2) 141,827 (21.9) 148,240 (22.7) 143,387 (22.0) 65,980 (29.3)

Depression, n (%) No 2,649,540 (93.7) 604,353 (92.9) 613,315 (94.7) 610,855 (93.5) 611,783 (94.0) 209,234 (92.9)
 Yes 177,700 (6.3) 46,177 (7.1) 34,221 (5.3) 42,340 (6.5) 38,877 (6.0) 16,085 (7.1)

Occupation, n (%) White-collar 555,536 (19.6) 120,020 (18.4) 127,227 (19.6) 132,576 (20.3) 128,743 (19.8) 46,970 (20.8)
 Blue-collar 1,221,483 (43.2) 268,460 (41.3) 288,655 (44.6) 286,427 (43.9) 283,156 (43.5) 94,785 (42.1)
 Unknown 1,050,221 (37.1) 262,050 (40.3) 231,654 (35.8) 234,192 (35.9) 238,761 (36.7) 83,564 (37.1)

Education, n (%) High school or below 1,827,727 (64.6) 445,785 (68.5) 424,845 (65.6) 412,082 (63.1) 409,182 (62.9) 135,833 (60.3)
 College or above  999,513 (35.4) 204,745 (31.5) 222,691 (34.4) 241,113 (36.9) 241,478 (37.1) 89,486 (39.7)

Marriage, n (%) Married 1,996,734 (70.6) 466,982 (71.8) 469,167 (72.5) 460,502 (70.5) 450,239 (69.2) 149,844 (66.5)
 Unmarried 830,506 (29.4) 183,548 (28.2) 178,369 (27.5) 192,693 (29.5) 200,421 (30.8) 75,475 (33.5)

Subjective stress, n (%) Very high 96,035 (3.4) 23,075 (3.5) 21,165 (3.3) 24,246 (3.7) 20,309 (3.1) 7,240 (3.2)
 High 614,280 (21.7) 150,253 (23.1) 147,818 (22.8) 143,284 (21.9) 129,927 (20.0) 42,998 (19.1)
 Low 1,507,628 (53.3) 341,846 (52.5) 350,380 (54.1) 347,227 (53.2) 347,287 (53.4) 120,888 (53.7)
 Very low 609,297 (21.6) 135,356 (20.8) 128,173 (19.8) 138,438 (21.2) 153,137 (23.5) 54,193 (24.1)

Subjective health, n (%) Very good 164,628 (5.8) 36,485 (5.6) 38,190 (5.9) 41,070 (6.3) 34,278 (5.3) 14,605 (6.5)
 Good 946,538 (33.5) 240,799 (37.0) 222,959 (34.4) 205,431 (31.5) 199,703 (30.7) 77,646 (34.5)
 Average 1,166,975 (41.3) 243,670 (37.5) 260,650 (40.3) 278,750 (42.7) 287,890 (44.2) 96,015 (42.6)
 Bad 439,324 (15.5) 105,254 (16.2) 100,508 (15.5) 98,947 (15.1) 104,224 (16.0) 30,391 (13.5)
 Very bad 109,352 (3.9) 24,049 (3.7) 25,170 (3.9) 28,958 (4.4) 24,517 (3.8) 6,658 (3.0)
 Unknown 423 (0.0) 273 (0.0) 59 (0.0) 39 (0.0) 48 (0.0) 4 (0.0)
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Table II shows the mean and 95% CI of the EQ-
5D index of each demographic characteristic for 
each timeframe. While the overall EQ-5D index 
declined from 2008 to 2016 and then slightly in-
creased from 2017 to 2019, during the COVID-19 
pandemic, the decrease clearly slowed down (βdiff, 
0.219; 95% CI, 0.192 to 0.245). This slowing 
decrease was consistent among most subgroups, 
but particularly among the white-collared (βdiff, 
1.083; 95% CI, 0.942 to 1.223), young (βdiff, 0.909; 
95% CI, 0.796 to 1.022), with ‘good’ (βdiff, 0.805; 
95% CI, 0.705 to 0.905) or ‘very good’ (βdiff, 
0.531; 95% CI, 0.242 to 0.820) subjective health, 
and college-educated or above (βdiff, 0.792; 95% 
CI, 0.708 to 0.877) groups, whose EQ-5D index 
slope showed the biggest change. Quality of life 
actually improved in the obese (β, 0.050; 95% CI, 
0.037 to 0.064), those who frequently drink (β, 
0.208; 95% CI, 0.184 to 0.232), were depressed 
(β, 0.038; 95% CI, 0.018 to 0.057), and with ‘very 
high’ level of subjective stress (β, 0.031; 95% CI, 
0.006 to 0.056) groups; their EQ-5D index turned 
to an increasing trend during the pandemic. 

Only the elderly and the ‘very bad’ subjective 
health group showed the opposite change. During 
the pandemic, observed increase in EQ-5D index 
of the elderly group was less than forecasted be-
fore the pandemic (βdiff, -0.172; 95% CI, -0.206 
to -0.139). EQ-5D index of the ‘very bad’ sub-
jective health group turned to decline during the 
pandemic (βdiff, -0.274; 95% CI, -0.336 to -0.212), 
which marked the lowest value among the whole 
study period.

Supplementary Table I describes the preva-
lence of problems in each EQ-5D dimension for 
each timeframe. Less adults reported problems 
in mobility (MO; β, -0.011; 95% CI, -0.013 to 
-0.008), self-care (SC; β, -0.012; 95% CI, -0.017 
to -0.008) and usual activity (UA; β, -0.012; 
95% CI, -0.015 to -0.009) dimensions during the 
pandemic, while prevalence increased in pain/
discomfort (PD; β, 0.026; 95% CI, 0.024 to 0.028) 
and anxiety/depression (AD; β, 0.018; 95% CI, 
0.015 to 0.020) dimensions. However, for every 
dimension, overall βdiff compared before and 
during the pandemic showed a negative value, 
which means that the pandemic has ameliorated 
subjective problems in all dimensions. 

Subgroup analysis showed consistent health 
discrepancy in each dimension between the age 
groups. Directly opposite to the overall and young 
group’s trend, the pandemic has accelerated the 
increasing prevalence or decreased problems in 
all five dimensions. The largest βdiff for the 

elderly group was observed in the anxiety/de-
pression dimension (βdiff, -0.018; 95% CI, -0.023 
to -0.013). No trend difference was observed be-
tween male and female groups for any dimension.

Discussion

Findings of Our Study
To our knowledge, this study is the first long-

term, large-scale, and general population-based 
study to investigate the national trend of the 
QoL of Korean adults. Using a population-based 
and representative dataset of 2,827,240 Korean 
adults, this study also investigated the influence 
of the COVID-19 pandemic. In this study, the 
result indicates that the overall EQ-5D index 
persistently decreased from 2008 to 2016, then 
minimally decreased during the pandemic, still 
being much higher than forecasted before the 
COVID-19 pandemic. Subgroups stratified by 
sex, region of residence, household income, live-
lihood recipient, smoking, occupation, education, 
and marriage all showed similar rates during the 
COVID-19 pandemic. This slowing decrease in 
QoL after the COVID-19 outbreak is especially 
marked in white-collared, young, of ‘good’ or 
‘very good’ subjective health, and college-educat-
ed or above group. In comparison, the COVID-19 
pandemic has decelerated the increase of QoL in 
the elderly and significantly worsened the QoL in 
‘very bad’ subjective health group. 

Further analysis identified that fewer adults 
reported problems in mobility, self-care, and usu-
al activity dimensions. While prevalence still 
increased in pain/discomfort and anxiety/depres-
sion dimensions, the pace of increase slowed 
during the pandemic. However, for the elderly, 
the pandemic has either accelerated the increas-
ing prevalence or decreased problems in all di-
mensions. 

Comparison with Previous Studies
Several studies have reported the trend of 

HRQoL during the pandemic. Most showed low-
ered QoL among adults (US, n=2,74618; Estonia, 
n=1,78119; Hong Kong, n=50320, n=1,048; Japan, 
n=82621; and Morocco, n=53717) while a few 
described unchanged (China, n=1,13932 and Sin-
gapore, n=8133) or improved (Korea, n=1,13934) 
results. Many studies suggested various factors 
(i.e., comorbidities, lower education, women, 
lower economic status, unmarried, and worries 
for COVID-19 infection) associated with low-

https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-87.pdf
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Table II. Stratified mean EQ-5D index trend (95% CI), by period, 2008-2021.

      Trend before Trend after 
      entering the entering the Trend
                             Pre-COVID-19   Mid-COVID-19  COVID-19  COVID-19 difference,
      pandemic pandemic, pandemic, βdiff
 2008-2010 2011-2013 2014-2016 2017-2019 2021 β (95% CI) β (95% CI) (95% CI)

Overall 0.943 (0.943  0.937 (0.936 0.931 (0.931 0.935 (0.935 0.933 (0.933 -0.242 (-0.253 -0.024 (-0.031 0.219 (0.192
 to 0.944) to 0.937) to 0.931) to 0.935) to 0.934) to -0.231)  to -0.016) to 0.245)

Age, years        
19-39 0.985 (0.985 0.979 (0.979 0.975 (0.975 0.978 (0.978 0.976 (0.975 -1.027 (-1.072 -0.118 (-0.151 0.909 (0.796
 to 0.985) to 0.979) to 0.975) to 0.978) to 0.976) to -0.981) to -0.084) to 1.022)
40-59 0.965 (0.965  0.960 (0.960 0.958 (0.957 0.963 (0.963 0.962 (0.961 -0.126 (-0.151 -0.054 (-0.073 0.072 (0.010
 to 0.965) to 0.960) to 0.958) to 0.964) to 0.962) to -0.102)  to -0.035) to 0.135)
≥ 60 0.869 (0.868  0.867 (0.866 0.865 (0.864 0.884 (0.883 0.889 (0.888 0.211 (0.197 0.039 (0.030 -0.172 (-0.206
 to 0.869) to 0.868) to 0.866) to 0.884) to 0.889) to 0.225) to 0.048)  to -0.139)

Sex        
Male 0.958 (0.957  0.953 (0.952 0.948 (0.948 0.952 (0.951 0.951 (0.950 -0.222 (-0.240  -0.016 (-0.028  0.206 (0.163
 to 0.958) to 0.953) to 0.949) to 0.952) to 0.951) to -0.204) to -0.003) to 0.249)
Female 0.931 (0.930  0.923 (0.922 0.916 (0.915 0.921 (0.921 0.919 (0.918 -0.248 (-0.262  -0.030 (-0.040 0.218 (0.184
 to 0.931) to 0.923) to 0.916) to 0.922) to 0.919) to -0.234) to -0.020) to 0.252)

Region of residence        
Urban 0.955 (0.955 0.946 (0.945 0.942 (0.941 0.945 (0.945 0.942 (0.942 -0.331 (-0.348 -0.048 (-0.060 0.283 (0.241
 to 0.956) to 0.946) to 0.942) to 0.946) to 0.943)  to -0.313)  to -0.036) to 0.325)
Rural 0.932 (0.932 0.928 (0.928 0.920 (0.920 0.925 (0.925 0.925 (0.924 -0.191 (-0.206  -0.005 (-0.015 0.186 (0.152
 to 0.933) to 0.928) to 0.921) to 0.926) to 0.926) to -0.177)  to 0.005) to 0.221)

Household income        
Under 3 million KRW 0.921 (0.921  0.905 (0.904 0.904 (0.903 0.899 (0.898 0.892 (0.891 -0.369 (-0.382 -0.049 (-0.058  0.320 (0.287
 to 0.922) to 0.906) to 0.904) to 0.899) to 0.893)  to -0.356) to -0.040) to 0.352)
Over 3 million KRW 0.973 (0.973  0.967 (0.967 0.964 (0.964 0.967 (0.966 0.963 (0.962 -0.365 (-0.392 -0.118 (-0.136 0.247 (0.183
 to 0.974) to 0.968) to 0.965) to 0.967) to 0.963)  to -0.338)  to -0.101) to 0.311)
Unknown 0.949 (0.948 0.944 (0.944 0.944 (0.941 0.946 (0.946 0.947 (0.946 -0.090 (-0.116  0.017 (-0.009 0.107 (0.033
  to 0.949) to 0.945) to 0.947) to 0.947) to 0.948) to -0.064) to 0.043) to 0.180)

Livelihood recipient        
No 0.948 (0.948  0.941 (0.940 0.935 (0.935 0.939 (0.939 0.938 (0.938 -0.293 (-0.305  -0.012 (-0.020 0.281 (0.253
 to 0.949) to 0.941) to 0.935) to 0.939) to 0.939) to -0.282)  to -0.004) to 0.310)
Yes 0.826 (0.823  0.815 (0.812 0.803 (0.800 0.818 (0.815 0.820 (0.816 -0.119 (-0.156  0.011 (-0.015 0.130 (0.040
 to 0.828) to 0.818) to 0.806) to 0.821) to 0.824) to -0.083) to 0.036) to 0.219)
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Table II (Continued). Stratified mean EQ-5D index trend (95% CI), by period, 2008-2021.

      Trend before Trend after 
      entering the entering the Trend
                             Pre-COVID-19   Mid-COVID-19  COVID-19  COVID-19 difference,
      pandemic pandemic, pandemic, βdiff
 2008-2010 2011-2013 2014-2016 2017-2019 2021 β (95% CI) β (95% CI) (95% CI)

BMI, kg/m2        
Underweight (< 18.5) 0.905 (0.903  0.903 (0.902 0.895 (0.893 0.907 (0.905 0.897 (0.894 -0.022 (-0.055  -0.067 (-0.094 -0.045 (-0.129
 to 0.907) to 0.905) to 0.897) to 0.909) to 0.901) to 0.011)  to -0.041)  to 0.039)
Normal (18.5-23.0) 0.946 (0.946  0.940 (0.940 0.934 (0.933 0.939 (0.939 0.934 (0.933 -0.249 (-0.266  -0.075 (-0.087 0.174 (0.133
 to 0.947) to 0.941) to 0.934) to 0.940) to 0.934) to -0.233)  to -0.063) to 0.215)
Overweight (23.0-25.0) 0.949 (0.948 0.940 (0.940 0.935 (0.935 0.940 (0.939 0.938 (0.937 -0.305 (-0.329 -0.023 (-0.040  0.281 (0.224
 to 0.949) to 0.941) to 0.936) to 0.940) to 0.939)  to -0.281) to -0.007) to 0.339)
Obese (≥ 25) 0.940 (0.940  0.934 (0.933 0.929 (0.929 0.931 (0.930 0.934 (0.934 -0.265 (-0.287 0.050 (0.037 0.315 (0.264
 to 0.941) to 0.935) to 0.930) to 0.931) to 0.935)  to -0.244) to 0.064) to 0.367)

Smoking        
Nonsmoking 0.938 (0.937 0.931 (0.931 0.926 (0.926 0.931 (0.931 0.930 (0.929 -0.188 (-0.200 -0.016 (-0.024 0.172 (0.143
 to 0.938) to 0.932) to 0.926) to 0.931) to 0.930)  to -0.176)  to -0.008) to 0.201)
Smoking 0.961 (0.961  0.957 (0.956 0.951 (0.951 0.955 (0.954 0.952 (0.95 -0.302 (-0.331 -0.051 (-0.073 0.250 (0.177
 to 0.962) to 0.957) to 0.952) to 0.956) 1 to 0.953)  to -0.272)  to -0.029) to 0.324)

Alcohol, days/month        
0  0.918 (0.917  0.909 (0.908 0.900 (0.900 0.907 (0.907 0.905 (0.904 -0.221 (-0.234  -0.021 (-0.030 0.200 (0.168
 to 0.918) to 0.909) to 0.901) to 0.908) to 0.906) to -0.208)  to -0.012) to 0.232)
1-4 0.970 (0.970  0.964 (0.964 0.959 (0.959 0.963 (0.962 0.954 (0.953 -0.507 (-0.537 -0.225 (-0.245  0.282 (0.210
 to 0.971) to 0.964) to 0.960) to 0.963) to 0.954) to -0.477) to -0.206) to 0.354)
5-30 0.965 (0.964  0.959 (0.958 0.954 (0.954 0.959 (0.959 0.966 (0.965 -0.322 (-0.354 0.208 (0.184 0.530 (0.450
 to 0.965) to 0.959) to 0.955) to 0.960) to 0.966)  to -0.290) to 0.232) to 0.611)

Depression        
No 0.952 (0.952  0.943 (0.943 0.939 (0.938 0.942 (0.942 0.941 (0.941 -0.325 (-0.337 -0.016 (-0.024 0.309 (0.279
 to 0.952) to 0.944) to 0.939) to 0.943) to 0.942)  to -0.312)  to -0.007) to 0.339)
Yes 0.832 (0.830  0.819 (0.817 0.819 (0.817 0.824 (0.822 0.831 (0.828 -0.078 (-0.104  0.038 (0.018 0.116 (0.050
 to 0.834) to 0.821) to 0.821) to 0.826) to 0.834) to -0.052) to 0.057) to 0.181)

Occupation        
White-collar 0.986 (0.986  0.980 (0.980 0.976 (0.976 0.978 (0.978 0.975 (0.974 -1.307 (-1.366 -0.224 (-0.263  1.083 (0.942
 to 0.987) to 0.981) to 0.977) to 0.978) to 0.975)  to -1.248) to -0.186) to 1.223)
Blue-collar 0.962 (0.961  0.953 (0.952 0.947 (0.947 0.952 (0.951 0.950 (0.950 -0.538 (-0.561  -0.038 (-0.054 0.500 (0.444
 to 0.962) to 0.953) to 0.948) to 0.952) to 0.951) to -0.515)  to -0.022) to 0.556)
Unknown 0.905 (0.904  0.893 (0.892 0.885 (0.885 0.892 (0.892 0.891 (0.890 -0.210 (-0.223 -0.011 (-0.020 0.199 (0.166
 to 0.905) to 0.894) to 0.886) to 0.893) to 0.892)  to -0.196) to -0.001) to 0.232)

Continued
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BMI, body mass index; CI, confidence interval. Estimated β (95% CI) was derived using linear regression model. Bold numbers indicate statistical significance (p < 0.05).

Table II (Continued). Stratified mean EQ-5D index trend (95% CI), by period, 2008-2021.

      Trend before Trend after 
      entering the entering the Trend
                             Pre-COVID-19   Mid-COVID-19  COVID-19  COVID-19 difference,
      pandemic pandemic, pandemic, βdiff
 2008-2010 2011-2013 2014-2016 2017-2019 2021 β (95% CI) β (95% CI) (95% CI)

Education        
High school or below 0.925 (0.924  0.916 (0.916 0.907 (0.906 0.913 (0.912 0.909 (0.908 -0.292 (-0.304 -0.034 (-0.042  0.259 (0.230
 to 0.925) to 0.917) to 0.907) to 0.913) to 0.910)  to -0.280) to -0.025) to 0.287)
College or above  0.983 (0.983  0.976 (0.976 0.972 (0.972 0.974 (0.973 0.970 (0.970 -0.943 (-0.979 -0.151 (-0.174 0.792 (0.708
 to 0.983) to 0.976) to 0.972) to 0.974) to 0.971)  to -0.908) to -0.128) to 0.877)

Marriage        
Married 0.950 (0.950 0.943 (0.943 0.938 (0.938 0.943 (0.943 0.942 (0.941 -0.257 (-0.271 -0.019 (-0.029 0.237 (0.203
 to 0.951) to 0.943) to 0.938) to 0.943) to 0.942) to -0.243) to -0.009) to 0.272)
Unmarried 0.925 (0.924 0.920 (0.920 0.914 (0.913 0.918 (0.917 0.917 (0.916 -0.176 (-0.193 -0.009 (-0.021  0.166 (0.124
 to 0.926) to 0.921) to 0.915) to 0.918) to 0.918) to -0.158) to 0.003) to 0.209)

Subjective stress        
Very high 0.854 (0.851 0.845 (0.842 0.841 (0.838 0.847 (0.844 0.853 (0.849 -0.072 (-0.106 0.031 (0.006 0.104 (0.020
 to 0.857) to 0.848) to 0.844) to 0.849) to 0.858)  to -0.039) to 0.056) to 0.188)
High 0.924 (0.923  0.913 (0.913 0.907 (0.906 0.912 (0.911 0.910 (0.908 -0.254 (-0.273 -0.023 (-0.037 0.231 (0.18
 to 0.925) to 0.914) to 0.908) to 0.913) to 0.911)  to -0.234)  to -0.008) 2 to 0.280)
Low 0.958 (0.957 0.951 (0.951 0.947 (0.946 0.949 (0.949 0.947 (0.946 -0.347 (-0.365 -0.051 (-0.063 0.296 (0.252
 to 0.958) to 0.952) to 0.947) to 0.950) to 0.947)  to -0.329) to -0.038) to 0.340)
Very low 0.944 (0.943 0.939 (0.938 0.932 (0.931 0.934 (0.934 0.933 (0.932 -0.296 (-0.320  -0.016 (-0.031 0.280 (0.222
 to 0.944) to 0.939) to 0.932) to 0.935) to 0.934) to -0.272)  to -0.001) to 0.338)

Subjective health        
Very good 0.991 (0.991 0.989 (0.988 0.985 (0.985 0.987 (0.987 0.984 (0.984 -0.811 (-0.927 -0.280 (-0.366 0.531 (0.242
 to 0.992) to 0.989) to 0.986) to 0.988) to 0.985)  to -0.695)  to -0.194) to 0.820)
Good 0.985 (0.985 0.979 (0.979 0.976 (0.976 0.977 (0.977 0.973 (0.973 -1.038 (-1.080 -0.233 (-0.261 0.805 (0.705
 to 0.985) to 0.980) to 0.977) to 0.978) to 0.974)  to -0.997) to -0.205) to 0.905)
Average 0.962 (0.961 0.953 (0.953 0.949 (0.949 0.952 (0.952 0.945 (0.944 -0.561 (-0.586 -0.197 (-0.214 0.363 (0.303
 to 0.962) to 0.954) to 0.950) to 0.953) to 0.945) to -0.535) to -0.181) to 0.424)
Bad 0.856 (0.855 0.848 (0.847 0.841 (0.840 0.850 (0.849 0.835 (0.833 -0.142 (-0.165 -0.120 (-0.13 0.022 (-0.032
 to 0.857) to 0.849) to 0.842) to 0.851) to 0.836)  to -0.120) 5 to -0.105) to 0.077)
Very bad 0.646 (0.642  0.662 (0.659 0.663 (0.660 0.679 (0.676 0.640 (0.634 0.172 (0.147 -0.102 (-0.120 -0.274 (-0.336
 to 0.649) to 0.666) to 0.666) to 0.682) to 0.647) to 0.198) to -0.084)  to -0.212)
Unknown 0.941 (0.923 0.932 (0.903 0.972 (0.955 0.927 (0.893 0.978 (0.909 -0.030 (-0.778 0.294 (-0.378 0.324 (-1.687
 to 0.959) to 0.962) to 0.988) to 0.960) to 1.047)  to 0.717) to 0.967) to 2.336)
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er QoL, almost uniformly implicating that the 
COVID-19 pandemic has deteriorated health in-
equalities19,35,36. However, none of the above-ana-
lyzed long-term trends and samples were not rep-
resentative. Conversely, the present study benefits 
from the population-based representative sample 
of 2,827,240 Korean adults with serial data since 
2008. 

Apart from the finding that COVID-19 slowed 
the decline of overall QoL in Korea, subgroups 
that benefitted the most or the least in this study 
are the same as those identified in previous 
studies. People with high socioeconomic status, 
including young, white-collared, healthy, and 
well-educated groups, benefitted more during the 
pandemic. The fact that studies conducted in 
Korea during the pandemic concluded enhanced 
QoL among Korean adults supports the present 
findings34.

Possible Explanations of Our Results 
The COVID-19 pandemic had an ameliorating 

effect on the decreasing EQ-5D index among 
Korean adults, which can possibly be explained 
by several components. Being one of the most 
technologically advanced countries, the Kore-
an society has both rapidly and efficiently re-
formed as a minimal-contact society with the 
aid of already-existing infrastructures, such as 
delivery app, online market, and social network 
services. Public schools and universities official-
ly shifted to online classes, and telecommuting 
workers increased tenfold during the pandemic. 
Frequent lockdowns due to the COVID outbreaks 
at the workplace allowed normally commuting 
workers to spend many weeks at home as well, 
resulting in the new-coined word, ‘COVID-19 
vacation’37. Accompanied physical comfort and 
lessened business interactions may explain why 
all kinds of occupations, but the particularly 
white-collared group that could take advantage 
of telecommuting appears to have benefitted the 
most during the pandemic in the present study8. 
The age-specific death rate of COVID-19 would 
have both brought relief to young people and 
locked up the elderly more than ever at the same 
time. People with underlying diseases also had 
to face the biggest threat of COVID-19 infection, 
which could be fatal to them. A previous study 
has reported that anxiety and depression during 
the pandemic were greater in those with pre-ex-
isting mental/physical health conditions. Also, 
individuals with pre-existing health conditions 
faced the most significant risk of contracting 

potentially fatal COVID-19 infections. A prior 
study38 has indicated that anxiety and depression 
levels were notably higher during the pandemic 
among those with pre-existing mental or physical 
health issues. Accordingly, in our study, the el-
derly and people with ‘very bad’ subjective health 
states were the only subgroups that showed op-
posite QoL slope change during the pandemic39.

Policy Implications 
During a crisis, vulnerable groups with few-

er resources become even more marginalized. 
Although the average QoL of Korean adults has 
benefitted from the pandemic, the elderly and 
the ‘very bad’ subjective health group reported 
more problems in various aspects and the worst 
QoL score during the pandemic, respectively. 
Pandemics can worsen health disparity and may 
result in a further polarized society. Therefore, 
besides providing medical support for vulnerable 
groups, the government must investigate and con-
sider economically or socially susceptible groups 
before implementing new policies.

Digital accessibility plays an important role in 
achieving equality in the post-COVID-19 society, 
where many face-to-face activities have become 
digitalized40. A study41 revealed that social inter-
action could alleviate the symptoms of depression 
and anxiety amidst the COVID-19 pandemic. 
Still, this benefit would have been primarily ac-
cessible to the digitally literate young population 
in Korean society. We suggest the government 
target the elderly to increase digital literacy by 
providing formal education and opportunities to 
utilize smart devices. Also, policymakers should 
develop guidelines to ensure that the elderly are 
not left out. Public affairs such as vaccine reser-
vations or health guidance systems always need 
to offer face-to-face options together. 

The long-term trend of the mean QoL in Ko-
rean adults is consistently declining. Although 
this decrease in QoL slowed down during the 
COVID-19 pandemic, the government must pre-
pare for the post-COVID-19 era that may accom-
pany the abrupt decrease in QoL. Particular focus 
should be on groups that benefitted temporarily 
during the pandemic.

As of 2023, many countries, including South 
Korea, have ended massive quarantines and lifted 
the ban on wearing face masks. While inheriting 
the technology and convenience COVID-19 has 
brought to society, it is important to understand 
and overcome the barriers that keep the vulnera-
ble behind.
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Limitations and Strengths
There are several limitations of this study that 

deserve mention. First, it is noteworthy that only 
2021 was included as mid-pandemic year in the 
present study because EQ-5D items were not in-
cluded in the 2020 survey8. While pre-pandemic 
data was set in groups of three consecutive years to 
stabilize the prevalence, mid-pandemic data lacks 
this stabilization. Moreover, conditions other than 
the COVID-19 pandemic could have ameliorated 
the previously decreasing QoL of Korean adults. 
Our study does not prove causal relationship, and 
the survey did not include detailed explanations of 
the QoL state. Third, as the study population only 
consisted of adults living in South Korea, the result 
shows only a nationwide tendency. This may differ 
from the global trend. Fourth, the study partici-
pants were living in the community, and therefore, 
the results may not be generalized to those living 
in institutions. Finally, the present study only in-
cludes pre- to mid-pandemic data42, so continuous 
monitoring of QoL trend is required. 

Nevertheless, the present study has many 
strengths, being the first study to establish 
the long-term trend of QoL in Korea using a 
nationwide dataset of 2,827,240 adults. De-
scribing the change for 14 years starting from 
2008 to 2021, we also compared the pre- and 
mid-pandemic results to identify the impact of 
the COVID-19 pandemic on the QoL of Korean 
adults. The findings of our study may be re-
flected in future policies to increase life quality 
and reconcile the discrepancy among adults in 
South Korea.

Conclusions

The present study investigated the long-term 
trend of QoL of Korean adults using a serial data 
over the past 14 years, with a special emphasis on 
comparing the pre- and mid- COVID-19 pandemic 
periods. While the overall QoL index has demon-
strated a decreasing trend, during the COVID-19 
pandemic, rate of decline was less than what was 
expected before the outbreak of the pandemic. 
Further analysis implicates that white-collared, 
young, of good subjective health and well-edu-
cated were the most benefitted groups during the 
pandemic. In comparison, previously improving 
QoL trend of the elderly slowed down during the 
pandemic, reporting largest increase in anxiety/
depression dimension. Also, QoL of the ‘very 
bad’ subjective health group turned to decline for 

the first time during the pandemic, recording the 
lowest value of all times among the study period. 
Future studies might want to follow up the QoL 
trend to further examine its association with sus-
pected risk factors. 
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