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Abstract

Background: The COVID-19 pandemic has radically shifted living practices, thereby influencing changes in the health status
and behaviors of every person.

Objective: The aim of this study was to investigate the impact of COVID-19 on the self-reported health status and health
behaviors along with any associated factors in adults in the Republic of Korea wherein no stringent lockdown measures were
implemented during the pandemic.

Methods: We conducted a web-based self-reported survey from November 2020 to December 2020. The study participants
(N=2097) were identified through quota sampling by age, sex, and geographical regions among residents aged 19 years or older
in Korea. The survey collected information on basic demographics, changes in self-reported health status, and health behaviors
during the COVID-19 pandemic. Self-reported health status and health behaviors were categorized into 3 groups: unchanged,
improved, or worsened. A chi-square test and logistic regression analyses were conducted.

Results: With regard to changes in the self-reported health status, the majority (1478/2097, 70.5%) of the participants reported
that their health was unchanged, while 20% (420/2097) of the participants reported having worser health after the COVID-19
outbreak. With regard to changes in health behaviors, the proportion of participants who increased tobacco consumption was
similar to that of those who decreased tobacco consumption (110/545, 20.2% vs 106/545, 19.5%, respectively), while the proportion
of those who decreased their drinking frequency was more than twice as many as those who increased their drinking frequency
(578/1603, 36.1% vs 270/1603, 16.8%, respectively). Further, those who decreased their exercising frequency were more than
those who increased their exercising frequency (333/823, 15.9% vs 211/823, 10%, respectively). The factor that had the greatest
influence on lifestyle was age. In the subgroup analysis, the group aged 20-29 years had the highest number of individuals with
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both a worsened (100/377, 26.5%) and an improved (218/377, 15.7%) health status. Further, individuals aged 20-29 years had
greater odds of increased smoking (6.44, 95% CI 2.15-19.32), increased alcohol use (4.64, 95% CI 2.60-8.28), and decreased
moderate or higher intensity aerobic exercise (3.39, 95% CI 1.82-6.33) compared to individuals aged 60 years and older. Younger
adults showed deteriorated health behaviors, while older adults showed improved health behaviors.

Conclusions: The health status and the behavior of the majority of the Koreans were not found to be heavily affected by the
COVID-19 outbreak. However, in some cases, changes in health status or health behavior were identified. This study highlighted
that some groups were overwhelmingly affected by COVID-19 compared to others. Certain groups reported experiencing both
worsening and improving health, while other groups reported unchanged health status. Age was the most influential factor for
behavior change; in particular, the younger generation’s negative health behaviors need more attention in terms of public health.
As COVID-19 prolongs, public health interventions for vulnerable groups may be needed.

(JMIR Public Health Surveill 2021;7(11):e31635) doi: 10.2196/31635
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Introduction

The COVID-19 pandemic has radically shifted living practices
around the world. Governments have implemented social
distancing measures, urged employees to work from home, and
banned mass gatherings to prevent the spread of COVID-19
[1,2]. Individuals have been isolated owing to self-quarantine
measures in the case of suspected or confirmed COVID-19 cases
[1,2]. Social isolation and restrictions on daily activities
influence health behaviors such as smoking, alcohol
consumption, and physical activity [3-19]. This contributes to
mental health illnesses [18] and physical health problems,
including chronic diseases, which may worsen the overall health
status [19].

Several studies have been conducted regarding the impact of
the COVID-19 pandemic on health status and behaviors.
Previous studies have shown that most of the health statuses,
including self-reported physical health and mental health, tended
to worsen [11] and health behaviors also deteriorated due to
COVID-19. Several studies have shown that there has been an
increase in the amount of smoking [3-5], an increase in relapse
to smoking [6], and an increase in alcohol consumption
[3,7,9-12,20] during the COVID-19 pandemic. Binge-eating
behaviors and reduced level of exercise have also been reported
[13], suggesting that the COVID-19 pandemic has led to poor
health behaviors. However, positive behavioral changes have
also been reported in some studies, such as people who were
less active before the COVID-19 pandemic performing more
exercises [14], or trying to quit smoking [15,16], or smoking
less during the lockdown periods [17].

Previous studies have reported that social isolation during
COVID-19 generally had an unfavorable impact on health status
and behaviors; however, it also motivated individuals to take
self-guided actions to improve their health. Although changes
in health status and health behavior are complex and
multifaceted, these previous studies have focused on specific
populations [4,18], extreme circumstances such as lockdown
or disasters [3,5,12,14,15], and certain health conditions and
health behaviors [6,10,11,13,17]. Therefore, in the ongoing
COVID-19 situation, it was difficult to understand the overall
changes in health status and behavior caused by the restriction

of physical activity and mental stress. However, it is important
to identify the factors related to changes in health status and
behaviors in terms of identifying high-risk groups requiring
intervention. Several studies have reported that demographic
factors, socioeconomic level, residential area, and disease status
are related to lifestyle changes due to COVID-19 [21-23]. The
objective of this study was to investigate whether the COVID-19
pandemic has induced changes in self-reported health status
and health behaviors in 2020 in a country without stringent
lockdown measures. We also identified the factors associated
with changes in self-reported health status and health behaviors
such as smoking, alcohol consumption, and exercise.

Methods

Participants and Recruitment
This cross-sectional survey was initiated on November 9, 2020.
At the time of the survey, the total population of Korea
according to the 2020 census by Statistics Korea was 51,780,000
[24], and we tried to calculate a representative sample size on
behalf of the Korean population. Assuming 95% CI, 2.2%
margin of error, and standard deviation of 0.5%, the estimated
sample size was 1984, and we decided to gather more than 2000
participants. The total study participant recruitment period took
4 weeks from November 9 to December 4, 2020. This study
was performed with technical support from Gallup Korea, a
global social research company, and conducted in all regions
of Korea. The study participants were identified through quota
sampling by age, sex, and geographical regions among residents
aged 19 years and older in the Republic of Korea. Korea is
distributed geographically into 16 administrative distributes.
Based on the 2015 National Statistical Office census data, this
study was designed to sample 2000 people according to the
population structure and a systematic random sampling method
was implemented. In the web-based survey, the appropriate
number of samples was allocated according to the population
distribution for each of the 16 administrative district units, and
the number of participants by age and gender was assigned to
each unit. The estimated sample error of our study was 2.5% at
95% CI.
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The survey was conducted as follows: the study participants
were informed of the purpose of the study, they consented to
participate, and they were directed to an encrypted website to
complete the survey. The study was conducted anonymously,
but to prevent duplicate questionnaires, the study participants
used a mobile phone–based verification system. When the
respondents enter their cell phone number before responding,
the passcode is transmitted, and the passcode is used to identify
the owner of the cell phone based on the information of the
telecommunication company, thereby avoiding duplicate
questionnaires. The questionnaire in this study consisted of
multiple-choice questions, and there were no missing values in
the case of the respondents who completed the survey because
it was impossible to move to the next page if a response was
omitted. Further, the questionnaire on 1 page consisted of about
10 questions on average, and if the study participant answered
the same or similar answers to the questions on 1 page, a pop-up
was set up to confirm whether the answers were certain before
moving on to the next page. As a result, 1280 people dropped
out of the study, including those who declined during the survey
or refused to respond to the survey before they initiated the
survey. Of the 3377 participants who consented to partake, 2097
completed the study and the dropout rate in the study was 37.9%
(2097/3377). Those who completed the survey received an
electronic device worth US $5.

The inclusion criteria included being ≥19 years old and
physically healthy and mentally stable enough to read,
understand, and answer the questionnaire. Further, to sample a
representative group representing Koreans, we excluded those
who were not residing in Korea from the study. Those who did
not speak Korean were excluded from the study because they
could have limitations in understanding the consent form or in
reading and answering questions. The study protocol was
approved by the Institutional Review Board of Seoul National
University Hospital (IRB E-2011-102-1173). This study follows
the guidelines of the STROBE (STrengthening the Reporting
of OBservational studies in Epidemiology) checklist.

Survey Measures
The web-based survey collected information on basic
demographics, changes in self-reported health status, and health
behaviors during the COVID-19 pandemic. The demographic
variables included sex, age, region, household income, education
level, supplementary private health insurance, marital status,
occupation, and presence of chronic diseases. Participants were
categorized into 5 age groups (20-29 years, 30-39 years, 40-49
years, 50-59 years, and >60 years), and 3 groups as per the area
of residence (Seoul metropolitan area, Daegu-Gyeongbuk
province, and others) according to the incidence of COVID-19
epidemic in the area. Household income was classified into 4
groups (US $2000, US $2000-$3999, US $4000-$5999, ≥US
$6000), and education level was categorized into 3 groups (high
school graduate and undergraduate, college/university graduate
or associate degree, and master’s degree or above). Lastly,
marital status was categorized into 3 groups (single, married,
and divorced or widowed), while occupation was categorized
into 4 groups (office worker, manual worker, self-employed,
and housewife/student/unemployed).

In accordance with the previous studies on self-reported health
status [25,26], the study participants were asked to report their
health status 1 year before (prior to the COVID-19 outbreak)
and their current health status (after the COVID-19 outbreak)
to identify the changes associated with the COVID-19 pandemic.
Questions about self-reported health status were obtained by
using the original questionnaire of short form-36 items, and
reference time was added as a footnote to reduce the recall bias
of respondents. Self-reported health status was measured on a
5-point Likert scale from 1 (poor) to 5 (excellent) and then
further categorized into 3 groups (unchanged, improved, or
worsened). “Unchanged” was defined as a case in which the
responses before and after were identical, “improved” as a case
in which the health status improved after compared to before,
and “worsened” as a case where the health status deteriorated
after compared to before. Questions on smoking, alcohol
consumption, and moderate or higher intensity aerobic exercise
were partially derived from the Centers for Disease Control and
Prevention’s National Health Interview Survey. We had to
generate questions about the changes before and after the
COVID-19 outbreak for our study, and for the quantitative
comparison of changes, we had to separately analyze the amount
of smoking, drinking, and exercise before and after the
COVID-19 outbreak. Detailed questions are provided separately
in Multimedia Appendix 1. The changes in smoking, drinking,
and exercise were classified into 3 groups (increased, decreased,
or unchanged) through questions on the amount of smoking,
drinking, and exercise 1 year before (before the onset of
COVID-19) and now.

Statistical Analysis
A chi-square test was performed to compare the categorical
variables such as changes in health status, smoking, alcohol
consumption, and exercise at moderate intensity or higher before
and after the COVID-19 outbreak. Logistic regression analyses
were conducted to identify the factors associated with improving
or worsening health behaviors. Demographic factors included
in these regression analyses were sex, age, region, household
income, education levels, supplementary private health
insurance, marital status, occupation, and presence of chronic
diseases. The results of the logistic regression analyses were
presented with 95% CIs and adjusted odds ratio (aOR).
Statistical significance was defined as a two-tailed P value <.05.
All statistical analyses were performed using Stata version 23
(StataCorp LLC).

Results

Baseline Characteristics of the Participants
Table 1 shows the baseline characteristics of the participants.
Of the 2097 participants, 1058 (50.5%) were men and 1039
(49.5%) were women. The study participants were evenly
distributed across 5 age groups. Among them, 401 (19.1%) lived
in the Seoul metropolitan area, 196 (9.4%) lived in the
Daegu-Gyeongbuk province, and 1500 (71.5%) lived in other
areas. Of the 2097 participants, 192 (9.2%) had an household
income <US $2000, 1498 (71.4%) were university graduates,
1718 (81.9%) held supplementary private health insurance, 755
(36%) were singles, 1251 (59.7%) were married, 1110 (52.9%)

JMIR Public Health Surveill 2021 | vol. 7 | iss. 11 | e31635 | p. 3https://publichealth.jmir.org/2021/11/e31635
(page number not for citation purposes)

Kang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


were office workers, followed by 582 (27.8%) housewives,
students, or unemployed, and 1081 (51.6%) participants had
more than one preexisting chronic condition. Among the 2097

participants, 545 (26%) were smokers and 1603 (76.4%)
regularly consumed alcohol (Table 1).
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Table 1. Baseline characteristics of the participants (N=2097).

Values, n (%)Variable

Sex

1058 (50.5)Men

1039 (49.5)Women

Age (years)

377 (18)20-29

411 (19.6)30-39

485 (23.1)40-49

479 (22.8)50-59

345 (16.5)≥60

Region

401 (19.1)Seoul metropolitan area

196 (9.4)Daegu-Gyeongbuk province

1500 (71.5)Others

Household income (USD)

192 (9.2)≤$2000

684 (32.8)$2000-$3999

610 (29.2)$4000-$5999

600 (28.8)≥$6000

Educational status

359 (17.2)High school graduate and under

1498 (71.4)College/university graduation or associate degree

240 (11.4)Master's degree or above

Supplementary private insurance

1718 (81.9)Yes

379 (18.1)No

Marital status

755 (36)Single

1251 (59.7)Married

91 (4.3)Widowed/divorced

Job

1110 (52.9)Office worker

212 (10.1)Manual worker

193 (9.2)Own business

582 (27.8)Housewife/student/unemployed

Chronic illness

1081 (51.6)Yes

1016 (48.5)No

Change of health status

420 (20)Getting worse

1478 (70.5)Unchanged

199 (9.5)Getting better

Smoking
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Values, n (%)Variable

545 (26)Yes

1552 (74)No

Drinking

1603 (76.4)Yes

494 (23.6)No

Changes in Health Status and Behaviors During the
COVID-19 Pandemic
Regarding changes in health status before and after COVID-19,
1478 (70.5%) of the 2097 participants reported their health was
unchanged, and 420 (20%) participants reported that their health
status was worser than before. Among the 2097 participants,
199 (9.5%) responded that their health status improved. When
asked about health behavior, among 545 smokers, 110 (20.2%)
reported that their smoking frequency had increased while 106

(19.5%) reported that their smoking frequency had decreased,
and these proportions were almost similar. With regard to
drinking, 578 (36.1%) participants reported a decrease in
drinking frequency while 270 (16.8%) reporting an
increase—more than double the number of people decreased
their drinking frequency. Decreased moderate or high-intensity
aerobic exercise was reported by 333 (15.9%) participants
whereas 211 (10%) reported an increased frequency in
exercising after the onset of the pandemic (Figure 1).

Figure 1. Changes in the health status and behaviors of the adults in Korea during the COVID-19 pandemic.

Changes in Self-reported Health Status During the
COVID-19 Pandemic in Subgroup Analyses
Women reported having both worser health (237/1039, 22.8%)
and better health (106/1039, 10.2%) than men (183/1058, 17.3%
and 93/1058, 8.8%, respectively; P<.001). Regarding age
groups, the 20-29 years age group had the highest number of
individuals with both a worsened (100/377, 26.5%) and an
improved (59/377, 15.7%) health status. However, participants
aged 60 years and older reported having the least of either worse
(46/345, 13.3%) or improved (19/345, 5.5%) health status.
Among the participants with supplementary private health

insurance, 21.1% (363/1718) reported that their health had
become worse (P=.03). We found that 22.9% (173/755) of the
singles were more likely to gain a worser health status than
those who were married (230/1251, 18.4%) and divorced or
widowed (17/91, 18.7%). However, 11.9% (90/755) of the
singles were more likely to have an improved health status than
married (102/1251, 8.2%), divorced, or widowed (7/91, 7.7%)
participants as well. Participants with preexisting chronic
diseases (254/1081, 23.5%) reported having a worser health
status more than those without (166/1016, 16.3%) (P<.001)
(Figure 2).
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Figure 2. Changes in the health status of the adults in Korea by subgroup during the COVID-19 pandemic. The change in health status was surveyed
by 2097 participants.

Factors Associated With Worsening Health Behaviors
Age was the main risk factor for increased smoking; the aOR
of increased smoking was higher among participants aged 20-29
years (aOR 6.44, 95% CI 2.15-19.32) than that among those
who were aged 60 years and older. Further, age was the greatest
risk factor for increased alcohol use; the aOR of increased
drinking was the highest among participants aged 30-39 years
(aOR 4.64, 95% CI 2.60-8.28). Further, individuals aged 20-29
years (aOR 3.39, 95% CI 1.82-6.33) had greater odds of

decreased moderate or higher intensity aerobic exercise than
those aged 60 years and older. Participants with preexisting
chronic diseases were more associated with worsening of all
health behaviors than those without, revealing increased
smoking (aOR 2.07, 95% CI 1.28-3.36), increased alcohol
consumption (aOR 1.44, 95% CI 1.09-1.90), and decreased
moderate or higher intensity exercise (aOR 1.51, 95% CI
1.28-1.79). The area of residence, lower monthly household
income, higher education level, and marriage status were also
associated with worsening health behaviors (Table 2).
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Table 2. Factors associated with worsening health behaviors.a

Decreased moderate or higher intensity

aerobic exercised
Increased alcohol consumptioncIncreased smokingbVariable

Sex

1.00 (Reference)1.00 (Reference)1.00 (Reference)Men

1.21 (0.90-1.65)1.00 (0.75-1.32)1.16 (0.66-2.02)Women

Age (years)

3.39 (1.82-6.33)3.23 (1.64-6.40)6.44 (2.15-19.32)20-29

2.45 (1.41-4.27)4.64 (2.60-8.28)3.74 (1.52-9.25)30-39

2.02 (1.24-3.29)3.98 (2.31-6.85)1.94 (0.82-4.63)40-49

1.53 (0.97-2.43)2.10 (1.21-3.66)1.69 (0.71-4.04)50-59

1.00 (Reference)1.00 (Reference)1.00 (Reference)≥60

Region

1.04 (0.73-1.48)1.74 (1.26-2.39)1.22 (0.72-2.05)Seoul metropolitan area

0.63 (0.35-1.11)0.69 (0.40-1.18)0.73 (0.33-1.61)Daegu-Gyeongbuk province

1.00 (Reference)1.00 (Reference)1.00 (Reference)Others

Household income (USD)

1.00 (Reference)1.00 (Reference)1.00 (Reference)≤$2000

1.23 (0.68-2.24)1.01 (0.56-1.84)0.70 (0.24-2.05)$2000-$3999

1.28 (0.69-2.36)0.73 (0.39-1.35)0.40 (0.13-1.22)$4000-$5999

1.20 (0.65-2.24)0.90 (0.48-1.66)0.30 (0.10-0.94)≥$6000

Educational status

1.00 (Reference)1.00 (Reference)1.00 (Reference)High school graduate and

undergraduate

1.70 (1.09-2.64)0.86 (0.57-1.29)0.90 (0.48-1.68)College/university graduation or
associate degree

2.23 (1.40-3.55)0.82 (0.47-1.44)1.82 (0.77-4.26)Master's degree or above

Supplementary private insurance

1.28 (0.85-1.94)1.14 (0.76-1.73)1.70 (0.83-3.51)Yes

1.00 (Reference)1.00 (Reference)1.00 (Reference)No

Marital status

1.00 (Reference)1.00 (Reference)1.00 (Reference)Single

1.34 (0.87-2.06)1.61 (1.10-2.34)1.62 (0.86-3.02)Married

1.42 (0.64-3.16)1.94 (0.90-4.19)2.95 (1.01-8.66)Widowed/divorced

Job

1.00 (Reference)1.00 (Reference)1.00 (Reference)Office worker

0.87 (0.52-1.48)1.20 (0.74-1.94)1.27 (0.65-2.50)Manual worker

1.52 (0.88-2.62)1.60 (1.09-2.20)1.29 (0.61-2.74)Own business

1.29 (0.89-1.88)0.86 (0.58-1.27)0.59 (0.24-1.44)Housewife/student/

unemployed

Chronic illness

1.51 (1.28-1.79)1.44 (1.09-1.90)2.07 (1.28-3.36)Yes

1.00 (Reference)1.00 (Reference)1.00 (Reference)No

aValues in italics indicate statistically significant values.
bChange in smoking behavior was surveyed by 545 current smokers.
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cChange in alcohol consumption was surveyed by 1603 participants who answered that they regularly consumed alcohol.
dChange in exercise behavior was surveyed by 2097 participants.

Factors Associated With Improving Health Behaviors
Regarding age, the aOR of decreased smoking for improving
health behaviors was higher among participants aged 60 years
and older (aOR 3.38, 95% CI 1.06-10.78) than that among those
who were aged 20-29 years, whereas the aOR of increased

moderate or higher intensity aerobic exercise for improving
health behaviors was the highest among the latter. Higher
monthly household income and education level, that is, those
who had attained at most a high school diploma or less, were
also associated with improving health behaviors (Table 3).
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Table 3. Factors associated with improving health behaviors.a

Increased moderate or higher intensity

aerobic exercised
Decreased alcohol consumptioncDecreased smokingbVariable

Sex

1.00 (Reference)1.00 (Reference)1.00 (Reference)Men

1.19 (0.88-1.60)1.14 (0.91-1.42)1.35 (0.79-2.3)Women

Age (years)

1.00 (Reference)1.00 (Reference)1.00 (Reference)20-29

0.55 (0.33-0.89)0.71 (0.49-1.02)1.6 (0.66-3.88)30-39

0.56 (0.33-0.95)0.7 (0.48-1.04)1.71 (0.69-4.25)40-49

0.50 (0.28-0.87)0.93 (0.61-1.41)1.86 (0.72-4.82)50-59

0.54 (0.29-1.01)0.99 (0.62-1.58)3.38 (1.06-10.78)≥60

Region

0.69 (0.46-1.04)0.81 (0.61-1.06)0.97 (0.57-1.65)Seoul metropolitan area

1.14 (0.71-1.82)0.83 (0.58-1.21)0.94 (0.44-2.01)Daegu-Gyeongbuk province

1.00 (Reference)1.00 (Reference)1.00 (Reference)Others

Household income (USD)

1.00 (Reference)1.00 (Reference)1.00 (Reference)≤$2000

1.44 (0.97-2.13)1.54 (0.97-2.45)1.12 (0.35-3.53)$2000-$3999

1.45 (0.98-2.15)1.77 (1.10-2.84)1.05 (0.32-3.43)$4000-$5999

2.12 (1.25-3.60)1.91 (1.19-3.09)1.41 (0.43-4.62)≥$6000

Educational status

0.94 (0.51-1.71)0.81 (0.53-1.24)3.22 (1.18-8.79)High school graduate and

undergraduate

1.02 (0.63-1.63)0.68 (0.49-0.94)2.45 (0.99-6.04)College/university graduation or
associate degree

1.00 (Reference)1.00 (Reference)1.00 (Reference)Master's degree or above

Supplementary private insurance

1.00 (Reference)1.00 (Reference)1.00 (Reference)Yes

0.82 (0.54-1.24)1.15 (0.86-1.55)0.67 (0.33-1.34)No

Marital status

1.00 (Reference)1.00 (Reference)1.00 (Reference)Single

1.12 (0.73-1.73)0.68 (0.50-0.92)0.78 (0.42-1.45)Married

0.72 (0.28-1.82)0.53 (0.28-1.02)0.21 (0.04-1.05)Widowed/divorced

Job

1.00 (Reference)1.00 (Reference)1.00 (Reference)Office worker

0.73 (0.40-1.32)1.32 (0.91-1.91)1.65 (0.88-3.12)Manual worker

1.43 (0.87-2.37)0.77 (0.51-1.15)0.72 (0.33-1.57)Own business

0.85 (0.58-1.24)0.95 (0.72-1.27)1.53 (0.70-3.30)Housewife/student/unemployed

Chronic illness

0.98 (0.73-1.32)1.10 (0.89-1.37)1.15 (0.73-1.81)Yes

1.00 (Reference)1.00 (Reference)1.00 (Reference)No

aValues in italics indicate statistically significant values.
bChange in smoking behavior was surveyed by 545 current smokers.
cChange in alcohol consumption was surveyed by 1603 participants who answered that they regularly consumed alcohol.
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dChange in exercise behavior was surveyed by 2097 participants.

Discussion

This study investigated whether the COVID-19 pandemic
induced changes in self-reported health status and behaviors in
adults in Korea, wherein stringent lockdown measures were not
implemented. Most participants in this study reported an
unchanged health status around 1 year before and after the
COVID-19 epidemic. More participants reported that they
became worse than those who reported they became better,
which is consistent with the results of previous studies [11].
Both self-reported worsening and improving of health status
were common in younger age groups. In addition, young age
was a major risk factor for deterioration of health behaviors.
From this, it is estimated that specific populations were
experiencing varied impacts whereas other groups were not
affected at all during the pandemic.

Contrary to previous studies that found an increased prevalence
of smoking during the COVID-19 pandemic [3-5], this study
found that previously identified increases in smoking among
smokers were, in most cases, unchanged from prepandemic
levels. Several studies showed increased alcohol consumption
during the initial phase of the pandemic [10-12,27]; however,
after social distancing measures were adopted, studies noted a
reduction in alcohol consumption [8,28]. Similarly, our results
reported that more participants had decreased alcohol intake
than those who had increased alcohol intake during the
pandemic.

Tailoring public health responses to targeted groups may be
important for mitigating health behavioral problems during the
COVID-19 pandemic. Previous studies showed that smoking
was associated with an increased risk of COVID-19 progression
[29,30]. Thus, it is important to identify the population groups
who are more likely to engage in smoking as part of the
COVID-19 risk management at the population level. This study
revealed that reduction in smoking was associated with older
age whereas an increase in smoking was associated with younger
age, which aligned with previous findings that older smokers
were more likely to quit than younger smokers during the
pandemic [22]. Furthermore, being divorced or separated was
also associated with an increase in smoking [22,31]. In contrast
with what was previously found, financially stable individuals
were less likely to smoke more [31], whereas highly educated
individuals were reported to be less sensitive to reducing the
frequency of their smoking, which aligned with that reported
in earlier studies [32]. Lastly, preexisting chronic diseases were
shown to be associated with increased smoking, as noted in
previous studies [33,34].

Marital status had a significant association with alcohol
consumption, showing an increased level for couples that were
married. This was contrary to previous findings that single [35]
and younger individuals [21,36] were more likely to consume
more alcohol. Interestingly, individuals with a higher household
income were more likely to report decreased alcohol
consumption during the pandemic. This was in contrast to
previous findings from the United Kingdom and the Pan
American Health Organization that reported individuals with a

higher household income had an increase in alcohol use [21,37].
Individuals living in the areas hit harder by COVID-19 were
found to drink with higher frequency, which may be explained
by the fear of COVID-19 infection [21]. Moreover, increased
drinking during the pandemic was associated with psychological
factors such as stress and noncompliance with social distancing
measures as reported by a previous study [38]. Other factors,
including self-employment and the presence of preexisting
chronic conditions, were associated with an increase in alcohol
use during the COVID-19 pandemic, aligning with an earlier
study that demonstrated that job insecurity was more prevalent
in those who were self-employed [23]. Furthermore, being
married was also associated with a reduction in alcohol use.
These results differ from those of previous studies that suggested
single people drank more or that marital status was not
associated with changes in alcohol consumption [9,35,36].

The COVID-19 pandemic might significantly affect body
weight–related behaviors, including reduced levels of physical
activity [39,40]. In particular, it was previously reported that
decreased physical activity was remarkably widespread among
obese populations and a higher body mass index was associated
with an increased risk for COVID-19 hospitalizations and deaths
[41-43]. This highlights the importance of physical activity for
all groups during the COVID-19 pandemic. We found that
amounts of exercise increased in the middle-aged populations
but decreased in the younger age groups. Mandated
work-from-home conditions may have contributed to the drop
in physical activity and exercise among younger groups, while
exercise promotions among middle-aged groups may have
contributed to their consequential increase [44]. Individuals
with college or university degrees or above were more likely
to experience a reduction in exercise during the pandemic
compared to those with a high school diploma or lower academic
degree. This demonstrates that individuals with advanced
degrees can be targeted for improvement in physical activities
[45]. In contrast to the previous research that suggested
individuals from higher-income households experienced a
decrease in weight gain protective behaviors [46], we found
that individuals with higher-income households actually
experienced more of these behaviors during the pandemic.
Lastly, having a preexisting chronic condition was significantly
associated with reduced exercise. The chronic disease itself may
cause a lack of physical activity; therefore, more attention should
be paid to increasing regular exercise among patients with
chronic diseases, especially during this pandemic.

The results on the health status and behaviors clearly outline
the implications for public health both before and after the
COVID-19 outbreak. Although the impact of the pandemic on
health behaviors may vary widely by population group, the
majority of the people did not notice significant changes.
However, in some risk groups, health behaviors worsened, such
as exercising less, drinking more alcohol, and smoking more
cigarettes. Taken together, these findings demonstrate a need
for public health interventions to manage health behaviors as
the COVID-19 pandemic continues. Additionally, there is a
need for follow-ups for those with chronic diseases to better
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understand their changes in health status and behaviors during
the COVID-19 period.

Our study has several limitations. First, as participants were
asked to compare their health status and behaviors 1 year ago
to their current status and behaviors, recall bias may happen. In
addition to this, intentional distortion of answers could not be
ruled out. To reduce the recall bias as much as possible when
scheming the items, the reference points were presented. Since
most of the participants responded in November 2020, rather
than simply suggesting “1 year ago,” the footnote below the
question indicated “November 2019, before the outbreak of
COVID-19 outbreak.” “The present” is also indicated as
November 2020, after the COVID-19 outbreak. Second, since
it is a self-report questionnaire, the results may vary depending
on the person's perception. Third, since this study is a
cross-sectional study, the causal relationship is unknown.

Finally, since we only included a representative sample of the
Korean population, our results may not be generalizable to other
populations. Considering that Korea has never implemented
lockdown measures, this study has successfully identified overall
changes in health status and behavior and related factors during
the pandemic under nonextreme circumstances. In addition, this
study is meaningful in providing information on groups
vulnerable to changes in health behavior due to COVID-19.

In conclusion, this study identified changes in health status and
behavior and factors related to changes before and after the
onset of COVID-19 in addition to confirming the characteristics
of the group with worsened health status and behaviors. In
particular, younger generation’s negative health behaviors need
more attention in terms of public health. As COVID-19
prolongs, public health interventions for vulnerable groups may
be needed.

Acknowledgments
Funding for the research survey was received from the Division of Public Health and Medical Care of the Seoul National University
Hospital. This research did not receive any financial or other material support from agencies in the public, commercial, or
not-for-profit sectors.

Authors' Contributions
EK, HL, JYL, and YCH conceptualized this study. EK and JYL curated the data. EK conducted the formal analysis. YCH acquired
the funds. EK, HL, and JY carried out the investigations. EK, HL, JYL, and YCH performed the methodology. EK and JHS
administered the project. YCH collected all the resources. EK used the developed software to conduct formal analysis. JYL and
YCH supervised this study. JY and HL visualized this study. EK, HL, JY, and JYL wrote the original draft. EK, HL, JHS, JY,
JYL, and YCH performed the writing-review and editing. JYL and YCH contributed equally as corresponding authors. All the
authors approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Self-reported health status questionnaire.
[DOCX File , 22 KB-Multimedia Appendix 1]

References

1. Coronavirus disease (COVID-19) advice for the public. WHO. 2020. URL: https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/advice-for-public [accessed 2021-05-03]

2. Guidance on Coronavirus: how to stay safe and help prevent the spread. UK Government Cabinet Office. 2021. URL:
https://www.gov.uk/guidance/covid-19-coronavirus-restrictions-what-you-can-and-cannot-do [accessed 2021-04-28]

3. Vanderbruggen N, Matthys F, Van Laere S, Zeeuws D, Santermans L, Van den Ameele S, et al. Self-Reported Alcohol,
Tobacco, and Cannabis Use during COVID-19 Lockdown Measures: Results from a Web-Based Survey. Eur Addict Res
2020;26(6):309-315 [FREE Full text] [doi: 10.1159/000510822] [Medline: 32961535]

4. Giovenco D, Spillane T, Maggi R, Lee E, Philbin M. Multi-level drivers of tobacco use and purchasing behaviors during
COVID-19 "lockdown": A qualitative study in the United States. Int J Drug Policy 2021 Aug;94:103175. [doi:
10.1016/j.drugpo.2021.103175] [Medline: 33662811]

5. Jackson SE, Garnett C, Shahab L, Oldham M, Brown J. Association of the COVID-19 lockdown with smoking, drinking
and attempts to quit in England: an analysis of 2019-20 data. Addiction 2021 May;116(5):1233-1244 [FREE Full text] [doi:
10.1111/add.15295] [Medline: 33089562]

6. Caponnetto P, Inguscio L, Saitta C, Maglia M, Benfatto F, Polosa R. Smoking behavior and psychological dynamics during
COVID-19 social distancing and stay-at-home policies: A survey. Health Psychol Res 2020 May 27;8(1):9124 [FREE Full
text] [doi: 10.4081/hpr.2020.9124] [Medline: 32529094]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 11 | e31635 | p. 12https://publichealth.jmir.org/2021/11/e31635
(page number not for citation purposes)

Kang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=publichealth_v7i11e31635_app1.docx&filename=f5ba6db8180c54cfc129324592a9bb4f.docx
https://jmir.org/api/download?alt_name=publichealth_v7i11e31635_app1.docx&filename=f5ba6db8180c54cfc129324592a9bb4f.docx
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.gov.uk/guidance/covid-19-coronavirus-restrictions-what-you-can-and-cannot-do
https://www.karger.com?DOI=10.1159/000510822
http://dx.doi.org/10.1159/000510822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32961535&dopt=Abstract
http://dx.doi.org/10.1016/j.drugpo.2021.103175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33662811&dopt=Abstract
http://europepmc.org/abstract/MED/33089562
http://dx.doi.org/10.1111/add.15295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33089562&dopt=Abstract
https://doi.org/10.4081/hpr.2020.9124
https://doi.org/10.4081/hpr.2020.9124
http://dx.doi.org/10.4081/hpr.2020.9124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32529094&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


7. Kim JU, Majid A, Judge R, Crook P, Nathwani R, Selvapatt N, et al. Effect of COVID-19 lockdown on alcohol consumption
in patients with pre-existing alcohol use disorder. The Lancet Gastroenterology & Hepatology 2020 Oct;5(10):886-887.
[doi: 10.1016/s2468-1253(20)30251-x]

8. Bade R, Simpson B, Ghetia M, Nguyen L, White J, Gerber C. Changes in alcohol consumption associated with social
distancing and self-isolation policies triggered by COVID-19 in South Australia: a wastewater analysis study. Addiction
2021 Jun;116(6):1600-1605 [FREE Full text] [doi: 10.1111/add.15256] [Medline: 32945597]

9. Neill E, Meyer D, Toh W, van Rheenen TE, Phillipou A, Tan E, et al. Alcohol use in Australia during the early days of the
COVID-19 pandemic: Initial results from the COLLATE project. Psychiatry Clin Neurosci 2020 Oct;74(10):542-549 [FREE
Full text] [doi: 10.1111/pcn.13099] [Medline: 32602150]

10. Pollard MS, Tucker JS, Green HD. Changes in Adult Alcohol Use and Consequences During the COVID-19 Pandemic in
the US. JAMA Netw Open 2020 Sep 01;3(9):e2022942 [FREE Full text] [doi: 10.1001/jamanetworkopen.2020.22942]
[Medline: 32990735]

11. French MT, Mortensen K, Timming AR. Changes in self-reported health, alcohol consumption, and sleep quality during
the COVID-19 pandemic in the United States. Applied Economics Letters 2020 Dec 11:1-7. [doi:
10.1080/13504851.2020.1861197]

12. Koopmann A, Georgiadou E, Kiefer F, Hillemacher T. Did the General Population in Germany Drink More Alcohol during
the COVID-19 Pandemic Lockdown? Alcohol Alcohol 2020 Oct 20;55(6):698-699 [FREE Full text] [doi:
10.1093/alcalc/agaa058] [Medline: 32556079]

13. Phillipou A, Meyer D, Neill E, Tan E, Toh W, Van Rheenen TE, et al. Eating and exercise behaviors in eating disorders
and the general population during the COVID-19 pandemic in Australia: Initial results from the COLLATE project. Int J
Eat Disord 2020 Jul;53(7):1158-1165 [FREE Full text] [doi: 10.1002/eat.23317] [Medline: 32476163]

14. Constandt B, Thibaut E, De Bosscher V, Scheerder J, Ricour M, Willem A. Exercising in Times of Lockdown: An Analysis
of the Impact of COVID-19 on Levels and Patterns of Exercise among Adults in Belgium. IJERPH 2020 Jun 10;17(11):4144.
[doi: 10.3390/ijerph17114144]

15. Yach D. Tobacco Use Patterns in Five Countries During the COVID-19 Lockdown. Nicotine Tob Res 2020 Aug
24;22(9):1671-1672 [FREE Full text] [doi: 10.1093/ntr/ntaa097] [Medline: 32459837]

16. Kayhan Tetik B, Gedik Tekinemre I, Taş S. The Effect of the COVID-19 Pandemic on Smoking Cessation Success. J
Community Health 2021 Jun;46(3):471-475 [FREE Full text] [doi: 10.1007/s10900-020-00880-2] [Medline: 32643078]

17. Klemperer EM, West JC, Peasley-Miklus C, Villanti AC. Change in Tobacco and Electronic Cigarette Use and Motivation
to Quit in Response to COVID-19. Nicotine Tob Res 2020 Aug 24;22(9):1662-1663 [FREE Full text] [doi:
10.1093/ntr/ntaa072] [Medline: 32343816]

18. Wu P, Liu X, Fang Y, Fan B, Fuller CJ, Guan Z, et al. Alcohol abuse/dependence symptoms among hospital employees
exposed to a SARS outbreak. Alcohol Alcohol 2008;43(6):706-712 [FREE Full text] [doi: 10.1093/alcalc/agn073] [Medline:
18790829]

19. Ghosal S, Sinha B, Majumder M, Misra A. Estimation of effects of nationwide lockdown for containing coronavirus
infection on worsening of glycosylated haemoglobin and increase in diabetes-related complications: A simulation model
using multivariate regression analysis. Diabetes Metab Syndr 2020;14(4):319-323 [FREE Full text] [doi:
10.1016/j.dsx.2020.03.014] [Medline: 32298984]

20. Chick J. Alcohol and COVID-19. Alcohol Alcohol 2020 Jun 25;55(4):341-342 [FREE Full text] [doi: 10.1093/alcalc/agaa039]
[Medline: 32400878]

21. Garnett C, Jackson S, Oldham M, Brown J, Steptoe A, Fancourt D. Factors associated with drinking behaviour during
COVID-19 social distancing and lockdown among adults in the UK. Drug Alcohol Depend 2021 Feb 01;219:108461 [FREE
Full text] [doi: 10.1016/j.drugalcdep.2020.108461] [Medline: 33454159]

22. Koyama S, Tabuchi T, Okawa S, Kadobayashi T, Shirai H, Nakatani T, et al. Changes in Smoking Behavior Since the
Declaration of the COVID-19 State of Emergency in Japan: A Cross-sectional Study From the Osaka Health App. Journal
of Epidemiology 2021;31(6):378-386. [doi: 10.2188/jea.je20200533]

23. Reynolds C, Purdy J, Rodriguez L, McAvoy H. Factors associated with changes in consumption among smokers and alcohol
drinkers during the COVID-19 'lockdown' period. Eur J Public Health 2021 Oct 26;31(5):1084-1089 [FREE Full text] [doi:
10.1093/eurpub/ckab050] [Medline: 33839763]

24. Korean Statistical Information Service. URL: https://kosis.kr/statisticsList/statisticsListIndex.
do?vwcd=MT_ZTITLE&menuId=M_01_01&outLink=Y&entrType=#content-group [accessed 2020-10-01]

25. Lindström M. Marital status, social capital, material conditions and self-rated health: a population-based study. Health
Policy 2009 Dec;93(2-3):172-179. [doi: 10.1016/j.healthpol.2009.05.010] [Medline: 19692141]

26. Wu S, Wang R, Zhao Y, Ma X, Wu M, Yan X, et al. The relationship between self-rated health and objective health status:
a population-based study. BMC Public Health 2013 Apr 09;13:320 [FREE Full text] [doi: 10.1186/1471-2458-13-320]
[Medline: 23570559]

27. Teixeira DSJ, Testino G. Risks of alcohol abuse, alcoholism and stress-related drinking during the COVID-19 pandemic.
Alkoholizm i narkomania 2020 Jun 16:33-38. [doi: 10.5114/ain.2020.96285]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 11 | e31635 | p. 13https://publichealth.jmir.org/2021/11/e31635
(page number not for citation purposes)

Kang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://dx.doi.org/10.1016/s2468-1253(20)30251-x
http://europepmc.org/abstract/MED/32945597
http://dx.doi.org/10.1111/add.15256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32945597&dopt=Abstract
https://doi.org/10.1111/pcn.13099
https://doi.org/10.1111/pcn.13099
http://dx.doi.org/10.1111/pcn.13099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32602150&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.22942
http://dx.doi.org/10.1001/jamanetworkopen.2020.22942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32990735&dopt=Abstract
http://dx.doi.org/10.1080/13504851.2020.1861197
http://europepmc.org/abstract/MED/32556079
http://dx.doi.org/10.1093/alcalc/agaa058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32556079&dopt=Abstract
http://europepmc.org/abstract/MED/32476163
http://dx.doi.org/10.1002/eat.23317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32476163&dopt=Abstract
http://dx.doi.org/10.3390/ijerph17114144
http://europepmc.org/abstract/MED/32459837
http://dx.doi.org/10.1093/ntr/ntaa097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32459837&dopt=Abstract
http://europepmc.org/abstract/MED/32643078
http://dx.doi.org/10.1007/s10900-020-00880-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32643078&dopt=Abstract
http://europepmc.org/abstract/MED/32343816
http://dx.doi.org/10.1093/ntr/ntaa072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343816&dopt=Abstract
http://europepmc.org/abstract/MED/18790829
http://dx.doi.org/10.1093/alcalc/agn073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18790829&dopt=Abstract
http://europepmc.org/abstract/MED/32298984
http://dx.doi.org/10.1016/j.dsx.2020.03.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32298984&dopt=Abstract
http://europepmc.org/abstract/MED/32400878
http://dx.doi.org/10.1093/alcalc/agaa039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32400878&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0376-8716(20)30626-8
https://linkinghub.elsevier.com/retrieve/pii/S0376-8716(20)30626-8
http://dx.doi.org/10.1016/j.drugalcdep.2020.108461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33454159&dopt=Abstract
http://dx.doi.org/10.2188/jea.je20200533
http://europepmc.org/abstract/MED/33839763
http://dx.doi.org/10.1093/eurpub/ckab050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33839763&dopt=Abstract
https://kosis.kr/statisticsList/statisticsListIndex.do?vwcd=MT_ZTITLE&menuId=M_01_01&outLink=Y&entrType=#content-group
https://kosis.kr/statisticsList/statisticsListIndex.do?vwcd=MT_ZTITLE&menuId=M_01_01&outLink=Y&entrType=#content-group
http://dx.doi.org/10.1016/j.healthpol.2009.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19692141&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-320
http://dx.doi.org/10.1186/1471-2458-13-320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23570559&dopt=Abstract
http://dx.doi.org/10.5114/ain.2020.96285
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Callinan S, Smit K, Mojica-Perez Y, D'Aquino S, Moore D, Kuntsche E. Shifts in alcohol consumption during the COVID-19
pandemic: early indications from Australia. Addiction 2021 Jun;116(6):1381-1388 [FREE Full text] [doi: 10.1111/add.15275]
[Medline: 33006789]

29. van Zyl-Smit RN, Richards G, Leone FT. Tobacco smoking and COVID-19 infection. The Lancet Respiratory Medicine
2020 Jul;8(7):664-665. [doi: 10.1016/s2213-2600(20)30239-3]

30. Patanavanich R, Glantz S. Smoking Is Associated With COVID-19 Progression: A Meta-analysis. Nicotine Tob Res 2020
Aug 24;22(9):1653-1656 [FREE Full text] [doi: 10.1093/ntr/ntaa082] [Medline: 32399563]

31. Siddiqi K, Siddiqui F, Khan A, Ansaari S, Kanaan M, Khokhar M, et al. The Impact of COVID-19 on Smoking Patterns
in Pakistan: Findings From a Longitudinal Survey of Smokers. Nicotine Tob Res 2021 Mar 19;23(4):765-769 [FREE Full
text] [doi: 10.1093/ntr/ntaa207] [Medline: 33029618]

32. Knell G, Robertson MC, Dooley EE, Burford K, Mendez KS. Health Behavior Changes During COVID-19 Pandemic and
Subsequent "Stay-at-Home" Orders. Int J Environ Res Public Health 2020 Aug 28;17:6268 [FREE Full text] [doi:
10.3390/ijerph17176268] [Medline: 32872179]

33. Chertok I. Perceived risk of infection and smoking behavior change during COVID-19 in Ohio. Public Health Nurs 2020
Nov;37(6):854-862 [FREE Full text] [doi: 10.1111/phn.12814] [Medline: 32981125]

34. Chagué F, Boulin M, Eicher J, Bichat F, Saint-Jalmes M, Cransac A, et al. Alarming increased rate of smoking and associated
lifestyle behaviours in patients with chronic cardiac diseases during COVID-19 pandemic related lockdown. Archives of
Cardiovascular Diseases Supplements 2021 Jan;13(1):127 [FREE Full text] [doi: 10.1016/j.acvdsp.2020.10.265]

35. Wardell J, Kempe T, Rapinda K, Single A, Bilevicius E, Frohlich J, et al. Drinking to Cope During COVID-19 Pandemic:
The Role of External and Internal Factors in Coping Motive Pathways to Alcohol Use, Solitary Drinking, and Alcohol
Problems. Alcohol Clin Exp Res 2020 Oct;44(10):2073-2083. [doi: 10.1111/acer.14425] [Medline: 32870516]

36. Jacob L, Smith L, Armstrong N, Yakkundi A, Barnett Y, Butler L, et al. Alcohol use and mental health during COVID-19
lockdown: A cross-sectional study in a sample of UK adults. Drug Alcohol Depend 2021 Feb 01;219:108488 [FREE Full
text] [doi: 10.1016/j.drugalcdep.2020.108488] [Medline: 33383352]

37. Valente J, Sohi I, Garcia-Cerde R, Monteiro M, Sanchez Z. What is associated with the increased frequency of heavy
episodic drinking during the COVID-19 pandemic? Data from the PAHO regional web-based survey. Drug Alcohol Depend
2021 Apr 01;221:108621. [doi: 10.1016/j.drugalcdep.2021.108621] [Medline: 33636598]

38. Taylor S, Paluszek M, Rachor G, McKay D, Asmundson G. Substance use and abuse, COVID-19-related distress, and
disregard for social distancing: A network analysis. Addict Behav 2021 Mar;114:106754 [FREE Full text] [doi:
10.1016/j.addbeh.2020.106754] [Medline: 33310690]

39. Le Brocq S, Clare K, Bryant M, Roberts K, Tahrani A. Obesity and COVID-19: a call for action from people living with
obesity. The Lancet Diabetes & Endocrinology 2020 Aug;8(8):652-654. [doi: 10.1016/s2213-8587(20)30236-9]

40. Puhl R, Lessard L, Larson N, Eisenberg M, Neumark-Stzainer D. Weight Stigma as a Predictor of Distress and Maladaptive
Eating Behaviors During COVID-19: Longitudinal Findings From the EAT Study. Ann Behav Med 2020 Oct
01;54(10):738-746 [FREE Full text] [doi: 10.1093/abm/kaaa077] [Medline: 32909031]

41. Flanagan E, Beyl R, Fearnbach S, Altazan A, Martin C, Redman L. The Impact of COVID-19 Stay-At-Home Orders on
Health Behaviors in Adults. Obesity (Silver Spring) 2021 Feb;29(2):438-445 [FREE Full text] [doi: 10.1002/oby.23066]
[Medline: 33043562]

42. Garg S, Kim L, Whitaker M, O'Halloran A, Cummings C, Holstein R, et al. Hospitalization Rates and Characteristics of
Patients Hospitalized with Laboratory-Confirmed Coronavirus Disease 2019 - COVID-NET, 14 States, March 1-30, 2020.
MMWR Morb Mortal Wkly Rep 2020 Apr 17;69(15):458-464 [FREE Full text] [doi: 10.15585/mmwr.mm6915e3] [Medline:
32298251]

43. Klang E, Kassim G, Soffer S, Freeman R, Levin MA, Reich DL. Severe Obesity as an Independent Risk Factor for COVID-19
Mortality in Hospitalized Patients Younger than 50. Obesity (Silver Spring) 2020 Sep;28(9):1595-1599 [FREE Full text]
[doi: 10.1002/oby.22913] [Medline: 32445512]

44. Castañeda-Babarro A, Arbillaga-Etxarri A, Gutiérrez-Santamaría B, Coca A. Physical Activity Change during COVID-19
Confinement. Int J Environ Res Public Health 2020 Sep 21;17(18):6878 [FREE Full text] [doi: 10.3390/ijerph17186878]
[Medline: 32967091]

45. Kang YW, Ko YS, Kim YJ, Sung KM, Kim HJ, Choi HY, et al. Korea Community Health Survey Data Profiles. Osong
Public Health Res Perspect 2015 Jun;6(3):211-217 [FREE Full text] [doi: 10.1016/j.phrp.2015.05.003] [Medline: 26430619]

46. Robinson E, Gillespie S, Jones A. Weight-related lifestyle behaviours and the COVID-19 crisis: An online survey study
of UK adults during social lockdown. Obes Sci Pract 2020 Dec;6(6):735-740 [FREE Full text] [doi: 10.1002/osp4.442]
[Medline: 33354349]

Abbreviations
aOR: adjusted odds ratio
STROBE: STrengthening the Reporting of OBservational studies in Epidemiology

JMIR Public Health Surveill 2021 | vol. 7 | iss. 11 | e31635 | p. 14https://publichealth.jmir.org/2021/11/e31635
(page number not for citation purposes)

Kang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://europepmc.org/abstract/MED/33006789
http://dx.doi.org/10.1111/add.15275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33006789&dopt=Abstract
http://dx.doi.org/10.1016/s2213-2600(20)30239-3
http://europepmc.org/abstract/MED/32399563
http://dx.doi.org/10.1093/ntr/ntaa082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32399563&dopt=Abstract
http://europepmc.org/abstract/MED/33029618
http://europepmc.org/abstract/MED/33029618
http://dx.doi.org/10.1093/ntr/ntaa207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33029618&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17176268
http://dx.doi.org/10.3390/ijerph17176268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32872179&dopt=Abstract
http://europepmc.org/abstract/MED/32981125
http://dx.doi.org/10.1111/phn.12814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32981125&dopt=Abstract
https://doi.org/10.1016/j.acvdsp.2020.10.265
http://dx.doi.org/10.1016/j.acvdsp.2020.10.265
http://dx.doi.org/10.1111/acer.14425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32870516&dopt=Abstract
http://europepmc.org/abstract/MED/33383352
http://europepmc.org/abstract/MED/33383352
http://dx.doi.org/10.1016/j.drugalcdep.2020.108488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33383352&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2021.108621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33636598&dopt=Abstract
http://europepmc.org/abstract/MED/33310690
http://dx.doi.org/10.1016/j.addbeh.2020.106754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33310690&dopt=Abstract
http://dx.doi.org/10.1016/s2213-8587(20)30236-9
http://europepmc.org/abstract/MED/32909031
http://dx.doi.org/10.1093/abm/kaaa077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32909031&dopt=Abstract
http://europepmc.org/abstract/MED/33043562
http://dx.doi.org/10.1002/oby.23066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33043562&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6915e3
http://dx.doi.org/10.15585/mmwr.mm6915e3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32298251&dopt=Abstract
http://europepmc.org/abstract/MED/32445512
http://dx.doi.org/10.1002/oby.22913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32445512&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17186878
http://dx.doi.org/10.3390/ijerph17186878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32967091&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2210-9099(15)00043-0
http://dx.doi.org/10.1016/j.phrp.2015.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26430619&dopt=Abstract
http://europepmc.org/abstract/MED/33354349
http://dx.doi.org/10.1002/osp4.442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33354349&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by T Sanchez; submitted 28.06.21; peer-reviewed by B Oh, H Akram; comments to author 21.09.21; revised version received
09.10.21; accepted 12.10.21; published 26.11.21

Please cite as:
Kang E, Lee H, Sohn JH, Yun J, Lee JY, Hong YC
Impact of the COVID-19 Pandemic on the Health Status and Behaviors of Adults in Korea: National Cross-sectional Web-Based
Self-report Survey
JMIR Public Health Surveill 2021;7(11):e31635
URL: https://publichealth.jmir.org/2021/11/e31635
doi: 10.2196/31635
PMID: 34653017

©EunKyo Kang, Hyejin Lee, Jee Hoon Sohn, Jieun Yun, Jin Yong Lee, Yun-Chul Hong. Originally published in JMIR Public
Health and Surveillance (https://publichealth.jmir.org), 26.11.2021. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Public Health and Surveillance,
is properly cited. The complete bibliographic information, a link to the original publication on https://publichealth.jmir.org, as
well as this copyright and license information must be included.

JMIR Public Health Surveill 2021 | vol. 7 | iss. 11 | e31635 | p. 15https://publichealth.jmir.org/2021/11/e31635
(page number not for citation purposes)

Kang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://publichealth.jmir.org/2021/11/e31635
http://dx.doi.org/10.2196/31635
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34653017&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

