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Background: Obesity is of grave concern as a comorbidity of coronavirus disease 2019 (COVID-19). We examined the factors associated with weight gain among Korean adults during the COVID-19 pandemic.
Methods: We conducted an online survey of 1,000 adults (515 men and 485 women aged 20–59 years) in
March 2021. Multivariable logistic regression analysis was performed to evaluate the factors associated with
weight gain. The analysis was adjusted for sex, age, region, depressive mood, anxiety, eating out, late-night
meals, alcohol consumption, exercise, sleep disturbance, meal pattern, subjective body image, comorbidities,
marital status, living alone, and income.
Results: After adjusting for confounding variables, the odds for weight gain increased in the group aged 20–34
years compared with the group aged 50–59 years (1.82; 95% confidence interval [CI], 1.01–3.32). Women were
more associated with the risk of weight gain compared with men. The odds for weight gain increased in the lack
of exercise group compared with the exercise group (4.89; 95% CI, 3.09–7.88). The odds for weight gain increased in the eating-out and late-night meal groups compared with that in the groups not eating out and not
having late-night meals. Individuals watching a screen for 3–6 hr/day were more associated with the risk of
weight gain compared with those who rarely watched a screen. The odds for weight gain increased in participants who considered themselves obese compared with those who did not consider themselves obese.
Conclusion: A healthy diet and regular physical activity tend to be the best approach to reduce obesity, a risk
factor for COVID-19.
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INTRODUCTION

search company. We included 1,000 individuals (515 men and 485
women, aged 20–59 years). The survey was conducted over a 24-

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

hour period from the 29 March to the March 30, 2021. The ques-

is the cause of coronavirus disease 2019 (COVID-19) and has led

tionnaire was developed as part of our study, and its copyright be-

to a global pandemic. SARS-CoV-2 has infected more than 200,000

longs to the Korean Society for the Study of Obesity (KSSO), which

Koreans from the winter of 2019 to July 31, 2021.1 Over 85 million

funded our study. All participants received financial incentive equiv-

people have been infected by SARS-CoV-2, with 1.8 million deaths

alent to 5,000 South Korean won (KRW; USD 4.49 as of June 13,

worldwide in 2020.2 The World Health Organization recommends

2021).

physical distancing from other people and avoiding crowds as pro-

All participants provided their informed consent prior to partici-

tective measures against COVID-19. Social distancing is an effective

pating in the study. This study adhered to the principles of the

method for preventing the spread of COVID-19. Therefore, many

Declaration of Helsinki. The requirement for approval of Institu-

countries have mandated measures such as social distancing and

tional Review Board was waived due to retrospective nature of this

movement restrictions including temporary closure of restaurants,

study.

fitness facilities, and other public places to prevent the spread of
COVID-19. Some studies have observed changes in health behav-

Assessment of body weight gain

iors during the COVID-19 pandemic. Curfews and movement

Participants were considered part of the “body weight gain” co-

restrictions have caused many people to stay indoors, which has led

hort if they answered, “Body weight gained (more than 3 kg)” to

to the heightened stress levels now associated with COVID-19.

the question, “Have there been any changes in the current body

Previous studies have indicated that the dramatic changes in the

weight because of COVID-19?”

3,4

lifestyle of Korean adults led to body weight gain during the COVID-19 pandemic.5 One cross-sectional study showed that approximately 20% of participants gained 2.3–4.5 kg of body weight during lockdown due to COVID-19.

Covariates
The questionnaire included questions on participants’ general
characteristics, including sex, age, income, marital status, and other

3

Obesity results in deterioration of cardiometabolic diseases such

characteristics. We divided the patients into three age groups: 20–

as diabetes mellitus, dyslipidemia, hypertension, cardiovascular dis-

34, 35–49, and 50–59 years old. The patients were also divided ac-

ease, osteoporosis, and mortality. Obesity also increases the sus-

cording to region, namely, Seoul, capital area, regional central city,

ceptibility of COVID-19 and the morbidity and mortality associat-

and others. “Depressive and anxious” as a state was evaluated by

ed with COVID-19.

the participants based on severity levels from 1 to 10. Severity was

6-9

10

11,12

Some studies in other countries have focused on the factors as-

then classified according to a scale where 1–4 points meant “low,”

13,14

sociated with body weight gain during the COVID-19 pandemic.

5–6 points meant “middle,” and 7 points or more meant “high.”

However, the factors associated with body weight gain among Ko-

“Eating-out” and “late-night meals” were divided into four groups:

rean adults during the COVID-19 pandemic are unclear. There-

7 day/wk, 4–6 day/wk, 1–3 day/wk, and rare. Participants were

fore, we investigated the factors associated with body weight gain

asked whether they drank alcohol; the frequency of alcohol con-

during the COVID-19 pandemic among Korean adults (aged 20–

sumption per week and the number of alcoholic drinks consumed

59 years) using a questionnaire.

per day during the COVID-19 pandemic were evaluated. Men who
consumed ≥ 2 drinks per day and women who consumed ≥ 1 drink

METHODS

per day were referred to as heavy alcohol drinkers. Regular physical
activity was defined more than 3 day/wk. Hours of TV or video

Data source and study population
We conducted an online survey using a panel managed by a re52 | https://www.jomes.org

material were divided into three groups: ≤ 2 hr/day, 3–6 hr/day,
and ≥ 7 hr/day. Sleep disturbance was defined as suffering from
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sleep disturbance that interfered with participants’ daily life. The

ber of people living together: (0).” Monthly personal income levels

meal pattern was defined as whether or not they took three meals a

were divided into three groups: < 4,000,000 KRW, 4,000,000–

day and at a regular hour; participants who ate all three meals at a

6,999,999 KRW, and ≥ 7,000,000 KRW. Marital status was catego-

regular hour were defined as “regular,” those who did not eat both

rized into two groups: “never married or separated” and “married.”

were defined as “irregular,” and the rest were defined as “so-so.” Subjective body image was divided into three groups: underweight,

Statistical analysis

normal, and obese. Regarding history of comorbidities, hyperten-

Statistical analyses were conducted using IBM SPSS ver. 24.0

sion, dyslipidemia, diabetes mellitus, obesity, rhinitis, and asthma

(IBM Corp., Armonk, NY, USA). The baseline characteristics of

was recorded among participants. Living alone was defined as “num-

the study participants are presented as numbers and percentages.

Table 1. Basic characteristics of study participants according to weight gain
Variable
Age (yr)
Height (cm)
Weight (kg)
Waist circumference (cm)
Region
Seoul
Capital area
Regional central city
Others
Depressive mood
Low
Middle
High
Anxiety
Low
Middle
High
Eating out
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Late-night meal
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Alcohol consumption
Yes
No
Physical activity
Yes
No

No weight gain
(n= 539)

Weight gain
(n= 461)

41.6± 11.3
168.3± 5.8
68.9± 14.0
82.2± 10.7

39.1± 10.3
174.2± 7.7
82.0± 17.5
86.9± 10.8

98 (18.2)
181 (33.6)
102 (18.9)
158 (29.3)

98 (21.3)
146 (31.7)
86 (18.7)
131 (28.4)

69 (12.8)
155 (28.8)
315 (58.4)

28 (6.1)
98 (21.3)
335 (72.7)

P
< 0.001
0.16
0.18
0.47
0.67

< 0.001

< 0.001
164 (30.4)
167 (31.0)
208 (38.6)

80 (17.4)
133 (28.9)
248 (53.8)
< 0.001

81 (15.0)
130 (24.1)
162 (30.1)
166 (30.8)

99 (21.5)
179 (38.8)
118 (25.6)
65 (14.1)
< 0.001

15 (2.8)
60 (11.1)
131 (24.3)
333 (61.8)

19 (4.1)
142 (30.8)
126 (27.3)
174 (37.7)
0.52

176 (42.1)
242 (57.9)

173 (44.6)
215 (55.4)
< 0.001

191 (35.4)
348 (64.6)

51 (11.1)
410 (88.9)

Variable
Hour of watching screen
Rare
Middle
High
Sleep disturbance
No
Yes
Meal pattern
Regular
So-so
Irregular
Subjective body image
Underweight
Normal
Obesity
Past history
None
Hypertension
Dyslipidemia
Diabetes mellitus
Obesity
Rhinitis
Asthma
Marital status
Married
Never married or separated
Living alone
Yes
No
Income (KRW)
< 4,000,000
4,000,000–6,999,999
≥ 7,000,000

No weight gain
(n= 539)

Weight gain
(n= 461)

223 (43.6)
212 (41.5)
76 (14.9)

124 (27.8)
240 (53.8)
82 (18.4)

P
< 0.001

0.05
511 (94.8)
28 (5.2)

422 (91.5)
39 (8.5)

110 (20.4)
340 (63.1)
89 (16.5)

60 (13.0)
283 (61.4)
118 (25.6)

82 (15.2)
290 (53.8)
167 (31.0)

4 (0.9)
129 (28.0)
328 (71.1)

293 (54.4)
82 (15.2)
60 (11.1)
31 (5.8)
61 (11.3)
98 (18.2)
13 (2.4)

197 (42.7)
66 (14.3)
51 (11.1)
19 (4.1)
131 (28.4)
126 (27.3)
16 (3.5)

332 (61.6)
207 (38.4)

288 (62.5)
173 (37.5)

71 (13.2)
468 (86.8)

52 (11.3)
409 (88.7)

228 (42.3)
197 (36.5)
114 (21.2)

180 (39.0)
192 (41.6)
89 (19.3)

< 0.001

< 0.001

< 0.001
0.76
0.99
0.30
< 0.001
< 0.01
0.42
0.83

0.42

0.26

Values are presented as mean± standard deviation or number (%).
KRW, South Korean won.
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60

conducted a multivariable logistic regression analysis and calculat-

50

ed the odds ratios (ORs) and 95% confidence intervals (CIs). Mul-

40

tivariable logistic regression analysis was performed to evaluate the

30

factors associated with body weight gain among Korean adults. It
was adjusted for sex, age, region, depressive mood, anxiety, eating
out, late-night meals, alcohol consumption, exercise, sleep disturbance, meal pattern, subjective body image, hypertension, dyslipidemia, diabetes mellitus, marital status, living alone, and income.
Differences were considered statistically significant at P< 0.05.

RESULTS

(%)

Categorical variables were analyzed using the chi-square test. We

No weight gain
Weight gain

55.7

53.9
46.1

46.6

53.4

44.3

20
10
0
Total

Men

Women

Figure 1. Proportion of weight gain during the coronavirus disease 2019 (COVID-19) pandemic.

depressive mood, anxiety, eating out, late-night meal, physical activity, hour of watching screen, meal pattern, subjective body image,

Table 1 presents the baseline characteristics of the 1,000 partici-

obesity, and rhinitis showed significant differences between the

pants according to weight gain. The mean age was 40.5 ± 10.9 years

weight gain group and no weight gain group. The prevalence of hy-

in the overall group, 41.6 ± 11.3 years in the no weight gain group

pertension, dyslipidemia, and diabetes mellitus was 20.3%, 14.0%,

and 39.1 ± 10.3 years in the weight gain group. The prevalence of

and 7.0% in the no weight gain group and 22.8%, 14.0%, and 6.0%

participants with high levels of depressive mood and anxiety was

in the weight gain group, respectively. However, there was no differ-

significantly higher among the weight gain group. The prevalence

ence in the three diseases between the weight gain group and the

of participants eating out more than 4 days/week and late-night

no weight gain group. In women, alcohol consumption showed an

meal more than 4 day/wk was significantly higher among the weight

additional difference, but there was no difference in rhinitis. The

gain group. The proportions of “lack of physical activity” and “high

prevalence of hypertension, dyslipidemia, and diabetes mellitus was

hour of watching screen” were 88.9% and 18.4% in the weight gain

8.8%, 7.5%, and 4.2% in the no weight gain group and 6.9%, 8.5%,

group, respectively. The percentage of “subjective body image” was

and 2.4% in the weight gain group, respectively. However, there was

28.0% for normal subjects and 71.1% for obese subjects in the weight

no difference in the three diseases between the weight gain group

gain group. The proportion without underlying diseases was 42.7%

and the no weight gain group.

in the weight gain group, and the proportion of those with a history

Table 4 shows the results of the multivariate logistic regression

of obesity and rhinitis was higher in the weight gain group than in

analysis. After adjusting for confounding variables, the odds of all

the no weight gain group. The prevalence of hypertension, dyslip-

weight gain categories increased in the group aged 20–34 years com-

idemia, and diabetes mellitus was 15.2%, 11.1%, and 5.8% in the no

pared with the group aged 50–59 years (OR for weight gain, 1.82;

weight gain group and 14.3%, 11.1%, and 4.1% in the weight gain

95% CI, 1.01–3.32). Women were associated with the risk of weight

group, respectively. However, there was no difference in the three

gain compared with men (OR, 1.62; 95% CI, 1.10–2.41). The odds

diseases between the weight gain group and the no weight gain group.

for weight gain increased in the eating-out group (2.59, 1.40–4.82 in

Fig. 1 shows the proportion of individuals in subgroups with body

the group at 7 day/wk; 2.24, 1.30–3.90 in the group at 4–6 day/wk;

weight gain. Approximately 46.1% of total participants gained body

and 1.92, 1.11–3.32 in the group in 1–3 day/wk vs. group without

weight during the COVID-19 pandemic; 46.6% of men gained body

eating out). The odds for weight gain increased in the late-night meal

weight and 53.4% of women gained body weight.

group (3.01; 95% CI, 1.82–5.05 in the group 4–6 day/wk and 1.56;

Tables 2 and 3 present the proportion of body weight gain ac-

95% CI, 1.00–2.24 in the group 1–3 day/wk vs. group without late-

cording to sex. The mean ages (in years) of respondents with weight

night meal group). The odds for weight gain increased in the group

gain were 38.2 ± 10.1 in men and 39.9 ± 10.4 in women. In men,

of lack of exercise compared with the group of exercise (4.89; 95%

54 | https://www.jomes.org
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Table 2. Patterns of weight gain in men
Variable
Age (yr)
Region
Seoul
Capital area
Regional central city
Others
Depressive mood
Low
Middle
High
Anxiety
Low
Middle
High
Eating out
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Late-night meal
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Alcohol consumption
Yes
No
Physical activity
Yes
No
Hour of watching screen
Rare

No weight gain
(n= 300)

Weight gain
(n= 215)

41.8± 10.9

38.2± 10.1

54 (18.0)
99 (33.0)
54 (18.0)
93 (31.0)

44 (20.5)
69 (32.1)
42 (19.5)
60 (27.9)

P
< 0.001
0.80

< 0.01
49 (16.3)
88 (29.3)
163 (54.3)

19 (8.8)
45 (20.9)
151 (70.2)
< 0.01

105 (35.0)
87 (29.0)
108 (36.0)

46 (21.4)
67 (31.2)
102 (47.4)

55 (18.3)
78 (26.0)
88 (29.3)
79 (26.3)

49 (22.8)
86 (40.0)
54 (25.1)
26 (12.1)

15 (5.0)
35 (11.7)
78 (26.0)
172 (57.3)

9 (4.2)
73 (34.0)
60 (27.9)
73 (34.0)

< 0.001

< 0.001

0.70
124 (48.8)
130 (51.2)

87 (46.5)
100 (53.5)

106 (35.3)
194 (64.7)

28 (13.0)
187 (87.0)

143 (50.0)

78 (36.8)

< 0.001

0.01

Variable
Middle
High
Sleep disturbance
No
Yes
Meal pattern
Regular
So-so
Irregular
Subjective body image
Underweight
Normal
Obesity
Past history
None
Hypertension
Dyslipidemia
Diabetes mellitus
Obesity
Rhinitis
Asthma
Marital status
Married
Never married or separated
Living alone
Yes
No
Income (KRW)
< 4,000,000
4,000,000–6,999,999
≥ 7,000,000

No weight gain
(n= 300)

Weight gain
(n= 215)

114 (39.9)
29 (10.1)

106 (50.0)
28 (13.2)

288 (96.0)
12 (4.0)

199 (92.6)
16 (7.4)

72 (24.0)
186 (62.0)
42 (14.0)

31 (14.4)
146 (67.9)
38 (17.7)

42 (14.0)
164 (54.7)
94 (31.3)

2 (0.9)
53 (24.7)
160 (74.4)

159 (53.0)
61 (20.3)
42 (14.0)
21 (7.0)
40 (13.3)
43 (14.3)
7 (2.3)

84 (39.1)
49 (22.8)
30 (14.0)
13 (6.0)
71 (33.0)
59 (27.4)
6 (2.8)

177 (59.0)
123 (41.0)

127 (59.1)
88 (40.9)

P

0.13

0.02

< 0.001

< 0.001
0.57
0.99
0.80
< 0.001
< 0.001
0.97
0.99

0.57
50 (16.7)
250 (83.3)

31 (14.4)
184 (85.6)

133 (44.3)
101 (33.7)
66 (22.0)

85 (39.5)
94 (43.7)
36 (16.7)

0.06

Values are presented as mean± standard deviation or number (%).
KRW, South Korean won.

CI, 3.09–7.88). Individuals watching a screen for 3–6 hr/day were

among Korean adults during the COVID-19 pandemic. The odds

more associated with the risk of weight gain compared with those

of weight gain increased in the group aged 20–34 years compared

who rarely watched the screen (2.10; 95% CI, 1.40–3.16). The odds

with the group aged 50–59 years. In addition, the odds of weight

for weight gain increased in participants who considered themselves

gain increased by four-fold in participants who thought they were

obese compared with those who did not consider themselves obese

obese compared with those who thought they were of normal

(4.09; 95% CI, 2.83–5.98).

weight. Sex, eating out, late-night meals, physical activity, and hours
of watching the screen were associated with weight gain during the

DISCUSSION

COVID-19 pandemic.
A prior study showed that previous overweight or obesity status

Our study explored the factors associated with body weight gain
J Obes Metab Syndr 2022;31:51-60

in females was associated with weight gain during the lockdown
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Table 3. Patterns of weight gain in women
Variable

No weight gain
(n= 215)

Weight gain
(n= 246)

41.3± 11.8

39.9± 10.4

44 (18.4)
82 (34.3)
48 (20.1)
65 (27.2)

54 (22.0)
77 (31.3)
44 (17.9)
71 (28.9)

Age (yr)
Region
Seoul
Capital area
Regional central city
Others
Depressive mood
Low
Middle
High
Anxiety
Low
Middle
High
Eating out
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Late-night meal
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Alcohol consumption
Yes
No
Physical activity
Yes
No
Hour of watching screen
Rare

P
0.18
0.68

0.01
20 (8.4)
67 (28.0)
152 (63.6)

9 (3.7)
53 (21.5)
184 (74.8)
< 0.001

59 (24.7)
80 (33.5)
100 (41.8)

34 (13.8)
66 (26.8)
146 (59.3)

26 (10.9)
52 (21.8)
74 (31.0)
87 (36.4)

50 (20.3)
93 (37.8)
64 (26.0)
39 (15.9)

0
25 (10.5)
53 (22.2)
161 (67.4)

10 (4.1)
69 (28.0)
66 (26.8)
101 (41.1)

< 0.001

< 0.001

0.04
52 (31.7)
112 (68.3)

86 (42.8)
115 (57.2)

85 (35.6)
154 (64.4)

23 (9.3)
223 (90.7)

80 (35.6)

46 (19.7)

< 0.001

< 0.01

Variable
Middle
High
Sleep disturbance
No
Yes
Meal pattern
Regular
So-so
Irregular
Subjective body image
Underweight
Normal
Obesity
Past history
None
Hypertension
Dyslipidemia
Diabetes mellitus
Obesity
Rhinitis
Asthma
Marital status
Married
Never married or separated
Living alone
Yes
No
Income (KRW)
< 4,000,000
4,000,000–6,999,999
≥ 7,000,000

No weight gain
(n= 215)

Weight gain
(n= 246)

98 (43.6)
47 (20.9)

134 (57.3)
54 (23.1)

223 (93.3)
16 (6.7)

223 (90.7)
23 (9.3)

38 (15.9)
154 (64.4)
47 (19.7)

29 (11.8)
137 (55.7)
80 (32.5)

40 (16.7)
126 (52.7)
73 (30.5)

2 (0.8)
76 (30.9)
168 (68.3)

134 (56.1)
21 (8.8)
18 (7.5)
10 (4.2)
21 (8.8)
55 (23.0)
6 (2.5)

113 (45.9)
17 (6.9)
21 (8.5)
6 (2.4)
60 (24.4)
67 (27.2)
10 (4.1)

155 (64.9)
84 (35.1)

161 (65.4)
85 (34.6)

P

0.36

0.01

< 0.001

0.03
0.55
0.81
0.41
< 0.001
0.33
0.48
0.97

0.99
21 (8.8)
218 (91.2)

21 (8.5)
225 (91.5)

95 (39.7)
96 (40.2)
48 (20.1)

95 (38.6)
98 (39.8)
53 (21.5)

0.92

Values are presented as mean± standard deviation or number (%).
KRW, South Korean won.

due to COVID-19 in Spain.13 In the Spanish study, the risk of weight

ety, excess calorie intake, and craving of food than individuals with

gain during lockdown was nine times higher in women than in men.

normal weight.4

In a study in the United States, 23% of women and 13% of men

Regarding dietary habits, the risk of weight gain during the CO-

gained more than 20 kg. The increased risk of weight gain in

VID-19 pandemic increased as the number of eating out events or

women is attributed to their small body size and low caloric re-

late night meals increased. Eating-out meals tend to include higher

quirements. In addition, as shown in Tables 2 and 3, women had

energy, macronutrient content, and sodium and were lower energy

higher proportions of late-night eating, anxiety, and depression

in fruits and vegetables than home-cooked foods; these dietary be-

than men. As seen in a previous study, weight gain increases in peo-

haviors have negative effects on nutrition, obesity, and overweight

ple with a body mass index ≥ 25 kg/m compared to people with

status.17,18 In addition, late-night meals have a higher propensity to

normal weight.16 Individuals with obesity have a higher risk of anxi-

be stored in adipose tissue.19 Our study showed that sedentary be-

10

15

2
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Table 4. Multivariate odds ratio and 95% CI for weight gain
Variable

Odds ratio (95% CI)

Sex
Men
Women
Age (yr)
20–34
35–49
50–59
Region
Seoul
Capital area
Regional central city
Others
Depressive mood
Low
Middle
High
Anxiety
Low
Middle
High
Eating-out
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Late-night meal
7 day/wk
4–6 day/wk
1–3 day/wk
Rare
Alcohol consumption
Yes
No
Exercise
Yes
No

1
1.62 (1.10–2.41)
1.82 (1.01–3.32)
1.13 (0.71–1.81)
1
1
0.85 (0.51–1.42)
1.27 (0.71–2.27)
1.19 (0.70–2.04)
1
1.52 (0.71–3.31)
1.69 (0.80–3.64)
1
1.11 (0.65–1.91)
1.35 (0.79–2.33)

P

0.016
0.049
0.597

0.546
0.422
0.525

0.283
0.172

0.697
0.293

2.59 (1.40–4.82)
2.24 (1.30–3.90)
1.92 (1.11–3.32)
1

0.003
0.004
0.020

1.60 (0.62–4.34)
3.01 (1.82–5.05)
1.56 (1.00–2.44)
1

0.337
< 0.001
0.049

0.89 (0.60–1.31)
1

0.551

1
4.89 (3.09–7.88)

Variable
Hour of watching screen
Rare
Middle
High
Sleep disturbance
No
Yes
Meal pattern
Regular
So-so
Irregular
Subjective body image
Underweight
Normal
Obesity
Hypertension
No
Yes
Dyslipidemia
No
Yes
Diabetes mellitus
No
Yes
Marital status
Married
Never married or separated
Living alone
Yes
No
Income (KRW)
< 4,000,000
4,000,000–6,999,999
≥ 7,000,000

Odds ratio (95% CI)

P

1
2.10 (1.40–3.16)
1.48 (0.84–2.62)

< 0.001
0.171

1
1.78 (0.85–3.87)

0.134

1
1.09 (0.64–1.87)
1.18 (0.62–2.22)

0.745
0.613

0.02 (0–0.11)
1
4.09 (2.83–5.98)

< 0.001
< 0.001

1
0.90 (0.53–1.52)

0.690

1
0.99 (0.53–1.83)

0.969

1
0.46 (0.19–1.07)

0.074

1
0.85 (0.50–1.45)

0.550

1.42 (0.74–2.75)
1

0.293

0.87 (0.52–1.47)
1.11 (0.68–1.83)
1

0.615
0.667

< 0.001

The results were calculated by multivariable logistic regression analysis after adjustment for sex, age, region, depressive mood, anxiety, eating out, late-night meals, alcohol consumption, exercise, sleep disturbance, meal pattern, subjective body image, hypertension, dyslipidemia, diabetes mellitus, marital status, living alone, and income.
CI, confidence interval; KRW, South Korean won.

havior, which includes physical inactivity and longer hours of watch-

Other studies have reported that high levels of psychological

ing the screen, is associated with a decrease in the basal metabolic

variables cause craving and intake of unhealthy foods and snacks.23,24

correction factor by 10%–50%.20 Increase in aerobic exercise reduc-

However, our study showed that depressive mood, anxiety, and

es cravings for high-calorie foods and increases cognitive restraint

sleep disturbance were not associated with weight gain during the

among inactive men. Previous studies have shown that higher lev-

COVID-19 pandemic. Some reports shown that individuals with

els of physical activity reduce body mass and cardiovascular mor-

high levels of stress lost weight during the COVID-19 lockdown.14

tality.22

In addition, because our study was conducted through a question-

21

21
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naire, the intensity of depressive mood and anxiety might not have

ing the COVID-19 pandemic through large-scale data collection.

been accurately measured.

To prevent weight gain during this pandemic, doctors and govern-

An effect of obesity on the severity of COVID-19 has been identified.

ments will have to devise methods and guidelines. Managing peo-

Mortality due to COVID-19 increased in patients with a

ple’s health with a healthy diet and practical and accessible physical

BMI ≥ 40 kg/m . Therefore, efforts to prevent obesity and weight

activity seems to be the best way to reduce obesity, which is a risk

gain are necessary if the COVID-19 pandemic persists. The KSSO

factor for COVID-19. By preventing weight gain and obesity, car-

devised a method for weight management during the COVID-19

diovascular diseases, and complications associated with the devel-

pandemic by distributing a health diary to help obese patients man-

opment of obesity during the COVID-19 pandemic can be prevent-

age their lifestyle, with a focus on dietary habits and physical activity.

ed. In addition, we need academic societies and associations to pre-

The U.K. Government developed guidelines for managing obese

vent and manage obesity and metabolic syndrome during the CO-

people and COVID-19 recovery plans that are in frequent contact

VID-19 pandemic.34

25-27

2 28

with the healthcare system.29 Other studies have shown that social
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