Original Article

Korean J Health Promot 2023;23(2):55-64  pISSN: 2234-2141 e elSSN: 2093-5676
http://dx.doi.org/10.15384/kjhp.2023.23.2.55

K|9S 7'|7*°| IZLH19 7A = CHAL Ot tHet &

;

ufo

o

AT
L

o 5

ro 12

grRAZdegs HoH=Z AL

Associated Factors with Changes of Metabolic Abnormalities
among General Population in COVID-19 Pandemic

Eunjoo Kwon, Eun-Hee Nah, Suyoung Kim, Seon Cho, Hyeran Park

MediCheck Research Institute, Korea Association of Health Promotion, Seoul, Korea

Background: The coronavirus disease-2019 (COVID-19) pandemic has led to restrictions on daily living includ-
ing social distancing. These restrictions had an impact on the individual's healthy lifestyle and health status. We
investigated the associated factors with changes of metabolic abnormalities among general population in
COVID-19.

Methods: The participants were 43,639 people who received health check-ups twice in 2019 and 2021 during
COVID-19 pandemic, at 16 health promotion centers. Metabolic abnormalities were identified according to the
third report of the cholesterol education program criteria. Multiple logistic regression analysis was performed to
confirm the factors related to changes of metabolic abnormalities during COVID-19.

Results: Metabolic syndrome and metabolic abnormalities increased overall during the COVID-19 pandemic.
This increase was mostly appeared in males. The occurrence of metabolic syndrome during COVID-19 was as-
sociated with 50s and older age (odds ratio [OR], 1.130; 95% confidence interval [Cl], 1.019-1.254), attempt to
quit smoking (OR, 1.467; 95% ClI, 1.171-1.839), start smoking (OR, 1.251; 95% ClI, 1.110-1.412), decrease in
aerobic exercise (OR, 1.328; 95% CI, 1.162-1.517), and increase in strength exercise (OR, 0.704; 95% ClI,
0.592-0.838).

Conclusions: The metabolic syndrome is closely related to smoking experience and lack of exercise during
COVID-19.
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Table 1. Characteristics of study participants

Male Female P

Age,y <0.001

20-29 1,022 (4.2) 1,036 (5.3)

30-39 4,077 (16.9) 2,908 (14.9)

40-49 7,251 (30.1) 5,241 (26.8)

50-59 6,869 (28.5) 5,588 (28.6)

60-69 3,542 (14.7) 3,621 (18.5)

>70 1,355 (5.6) 1,129 (5.8)
BM], kg/m2 24.9+3.0 23.1+3.3 <0.001
WC, cm 86.2+8.0 77.4x77.4 <0.001
SBP, mmHg 119.7+12.7 115.1£115.1 <0.001
DBP, mmHg 75.9£9.0 71.6+£71.6 <0.001
TG, mg/dL 139.9+101.6 94.5+94.5 <0.001
HDL-C, mg/dL 50.5+11.6 60.1+£60.1 <0.001
FBS, mg/dL 100.6+20.8 94.9+94.9 <0.001

Values are presented as meantstandard deviation or number (%).

The P-values are from chi-squared test or z-test.

Abbreviations: BMI, body mass index; DBP, diastolic blood pressue; FBS, fasting blood sugar; HDL-C, high-density lipoprotein cholesterol;
SBP, systolic blood pressure; TG, triglycerides; WC, waist circumference.
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Table 2. Changes of components of metabolic abnormality during the COVID-19 pandemic (between Jan. 2019 and Dec. 2021)

Male Female
20-29 30-39 40-49 50-59 60-69 >70 20-29 30-39 40-49 50-59 60-69 >70

High WC

2019, % 259 33.4 29.4 28.3 31.6 35.1 6.5 10.4 11.8 17.2 28.2 40.7

2021, % 30.0 35.8 31.3 29.4 32.6 37.1 7.3 11.9 12.7 18.5 30.0 42.7

diff, % 4.1 24 1.9 1.1 1.0 2.0 0.9 1.5 0.8 1.3 1.8 2.0

P 0.039 0.021 0.015 0.164 0.346 0.280 0.435 0.073 0.200 0.064 0.088 0.326
High TG

2019, % 21.2 343 38.6 333 25.8 22.4 4.5 6.7 9.3 15.2 17.9 22.1

2021, % 24.5 37.4 39.5 32.1 222 19.2 4.7 7.9 10.6 15.1 16.5 21.2

diff, % 3.2 3.2 0.9 -1.2 -3.6 -3.2 0.2 1.1 1.3 -0.1 -1.4 -0.9

P 0.082 0.003 0.288 0.143 0.001 0.065 0.835 0.100 0.035 0.929 0.198 0.669
Low HDL-C

2019, % 10.2 14.1 15.8 16.5 16.0 20.3 11.4 15.4 18.9 23.4 30.0 37.6

2021, % 14.3 17.2 17.5 17.4 17.2 22.0 13.4 16.0 18.8 24.4 28.4 36.2

diff, % 4.1 3.2 1.8 0.9 1.2 1.7 2.0 0.6 -0.1 1.0 -1.6 -1.4

P 0.005  <0.001 0.004 0.139 0.160 0.279 0.162 0.564 0.920 0.214 0.134 0.485
High FBS

2019, % 13.4 22.1 33.9 45.0 50.4 53.1 5.6 9.0 15.6 28.6 40.1 45.7

2021, % 19.0 27.3 37.6 47.0 50.3 53.8 6.6 10.8 17.7 31.3 435 49.5

diff, % 5.6 52 3.8 2.0 -0.1 0.7 1.0 1.8 2.1 2.7 3.4 3.8

P 0.001 <0.001 <0.001 0.022 0.924 0.699 0.358 0.023 0.004 0.002 0.004 0.070
High BP

2019, % 16.1 23.1 29.2 37.9 51.5 65.3 4.0 5.1 12.3 26.9 44.5 67.8

2021, % 16.5 24.8 30.2 38.4 51.2 67.8 3.1 5.6 13.8 28.6 48.0 70.6

diff, % 0.4 1.7 1.0 0.6 -0.3 2.5 -0.9 0.5 1.5 1.6 3.5 2.7

P 0.811 0.069 0.197 0.493 0.812 0.166 0.284 0.382 0.020 0.052 0.003 0.158
Metabolic syndrome

2019, % 10.3 17.4 21.5 24.7 27.4 32.0 2.0 3.5 6.3 13.6 24.0 384

2021, % 13.2 22.1 245 255 26.5 32.6 23 4.6 74 14.4 25.1 38.8

diff, % 2.9 4.7 3.0 0.9 -0.8 0.6 0.3 1.1 1.1 0.9 1.1 0.4

P 0.039 <0.001 <0.001 0.248 0.440 0.750 0.651 0.028 0.025 0.218 0.307 0.866

The P-values are from difference in proportions (z-test).
Abbreviations: BP, blood pressure; COVID-19, coronavirus disease-2019; diff., difference; FBS, fasting blood sugar; HDL-C, high-density lip-
oprotein cholesterol; TG, triglycerides; WC, waist circumference.

soskot 500} W41 oI
B 2782 304

=T =

olg Byol EAgon

w2 WBlE Wl
3060t]] ool fraks

A AA
I

AR
70t} olre] fiAka AAEE Al

S
]

= 20tf) YA T} 20-30T)] o4 <]
OLHP<0.05), 604 o]A}

xl;qo 71—)\01_1— zo

250l
A

=2

[e)
l;‘(—]o]

0

o skt
SrE
\5”‘ I} 404 o]
H Y t(Table 3).

9. 40-60tH 4,
27181 3(P<0.05),
2%
Z7hH9
TYeE



Eunjoo Kwon, et al. Associated Factors with Changes of Metabolic Abnormalities among General Population in COVID-19 Pandemic 59

Table 3. Changes of health behaviors during the COVID-19 pandemic (between Jan. 2019 and Dec. 2021)

Male Female
20-29 30-39 40-49 50-59 60-69 >70 20-29 30-39 40-49 50-59 60-69 >70

Current

smoking rate

2019, % 32.6 33.2 37.2 28.6 18.2 12.0 12.0 5.1 2.4 3.2 2.1 1.0

2019, % 27.9 30.9 34.7 26.4 16.5 11.3 11.3 4.0 2.6 2.8 1.9 1.0

diff, % -4.6 -2.3 -2.6 -2.2 -1.7 -0.8 -0.8 -1.1 0.2 -0.4 -0.2 0.0

P 0.062 0.070 0.005 0.011 0.081 0.573 0.573 0.297 0.688 0.329 0.423 0.906
High-risk

drinking rate

2019, % 23.5 26.1 28.6 26.4 21.8 21.8 21.8 13.2 18.9 16.8 15.7 13.1

2021, % 27.2 27.3 27.5 25.2 21.1 229 229 14.9 17.6 17.5 15.1 13.1

diff, % 3.7 1.2 -1.0 -1.2 -0.6 1.1 1.1 1.7 -1.3 0.7 -0.7 -0.1

P 0.137 0.336 0.260 0.195 0.603 0.637 0.637 0.449 0.401 0.507 0.568 0.966
Aerobic

exercise rate

2019, % 61.9 49.8 49.2 54.5 60.1 61.9 61.9 43.4 37.1 46.8 53.8 56.6

2021, % 62.3 48.9 51.2 57.6 63.2 61.4 61.4 44.8 41.2 49.6 56.4 60.4

diff, % 0.3 -0.9 1.9 3.1 3.1 -0.5 -0.5 1.3 4.1 2.8 2.6 3.7

P 0.899 0.501 0.043 0.001 0.014 0.816 0.816 0.606 0.009 0.013 0.011 0.003
Strength

exercise rate

2019, % 46.3 31.6 32.1 35.2 36.2 32.4 32.4 23.7 15.6 19.4 20.1 17.1

2021, % 52.2 322 33.4 35.6 34.8 27.2 27.2 31.6 19.3 17.7 18.5 16.1

diff, % 5.8 0.5 1.3 0.5 -1.4 -5.2 -5.2 7.9 3.7 -1.7 -1.7 -1.0

P 0.031 0.661 0.153 0.620 0.259 0.009 0.009 0.001 0.002 0.050 0.039 0.288

The P-values are from difference in proportions (z-test).
Abbreviations: COVID-19, coronavirus disease-19; diff., difference.
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Table 4. The odds ratio of change of metabolic syndrome and its components during COVID-19 pandemic (between Jan. 2019

and Dec. 2021)

Normal—low

Normal—MetS Normal—high WC Normal—high TG HDL-C Normal—high FBS Normal—high BP
OR OR OR OR OR OR
(95% CI) 95% CI) 95% CI) (95% CI) (95% CI) (95% CI)
Age
20-40 1 1 1 1 1 1
1.130 1.177 0.910 1.024 1.137 1.044
>50 0.021 0.005 0.058 0.688 0.004 0422
(1.019-1.254) (1.050-1.319) (0.826-1.003) (0.913-1.148) (1.042-1.241) (0.940-1.158)
Smoking
No experience 1 1 1 1 1 1
1.467 1.467 1.199 0.806 1.623 1.186
SNS 0.001 0.002 0.114 0.188 <0.001 0.169
(1.171-1.839) (1.148-1.875) (0.958-1.502) (0.584-1.112) (1.342-1.964) (0.930-1.511)
1.251 0.989 1316 1212 1.063 1.101
NS—$ <0.001 0.881 <0.001 0.007 0.270 0.132
(1.110-1.412) (0.860-1.138) (1.178-1.471) (1.055-1.393) (0.954-1.184) (0.971-1.247)
Alcohol consumption
No change 1 1 1 1 1 1
Ch itively 1016 0.856 0900 0.297 0945 0.494 L3S 17 0970 0.684 LIS g 505
ANBEPOSIVEY. 5 857-1.204) - (0.739-1.097) (0.805-1.111) (0.945-1.363) " (0.835-1.125) (0.943-1.318)
. 1.008 1.089 0.909 0.889 1.215 1.043
Change negatively 0.926 0.363 0.251 0.245 0.006 0.628
(0.850-1.196) (0.906-1.309) (0.772-1.070) (0.728-1.084) (1.059-1.394) (0.879-1.237)
Aerobic exercise
No change 1 1 1 1 1 1
Ch itively 087 0.146 0783 0.004 0971 0.668 0934 4305 0988 0.843 0926 4503
ANBEPOSIVEY. 5 850-1.196) - (0.662-0.925) (0.848-1.111) (0.797-1.094) " (0.878-1.112) (0.802-1.069)
. 1.328 1.122 1.334 1.176 1.108 1.008
Change negatively <0.001 0.137 <0.001 0.034 0.090 0.914
(1.162-1.517) (0.964-1.306) (1.178-1.511) (1.012-1.367) (0.984-1.247) 0.873-1.163)
Strength exercise
No change 1 1 1 1 1 1
Ch iively  27% o001 0619 4001 0702 4 001 0899 4238 0892 0.097 0826 40
ANGEPOSIVEY. 9592-0.838) (0.507-0.757) = (0.596-0.826) (0.752-1.073) " (0.780-1.021) (0.700-0.973)
. 1.069 0.959 1.285 1.057 1.063 1.010
Change negatively <0.001 0.361 0.905
(0.919-1.243) 0.808-1.138) (1.122-1.470) (0.892-1.252) (0.933-1.210) (0.863-1.181)

Values are presented as meanzstandard.

Odds ratio was adjusted by sex and family history of metabolic abnormality.

Family history of metabolic abnormality means that anyone in the family died form or gotten any of the following disease: brain stroke, cardiac
infarction/angina, high blood pressure, diabetes.

Change positively means that healthy behaviors increased during COVID-19 pandemic, such as an increase in the risk of drinking and a de-
crease in the rate of physical activity.

Change negatively means that healthy behaviors decreased during COVID-19 pandemic, such as a decrease in the risk of drinking and an in-
crease in the rate of physical activity.

Abbreviations: BP, blood pressure; COVID-19, coronavirus disease-2019; CI, confidence interval; FBS, fasting blood sugar; HDL-C,
high-density lipoprotein cholesterol; MetS, metabolic syndrome; NS, nonsmoking; OR, odds rati; S, confidence interval; TG, triglycerides;
WC, waist circumference.
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