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[Abstract]

The coronavirus disease-2019 (COVID-19) pandemic has changed physical activities due to social distancing
to prevent the spread of infectious disease. The restriction could affect physical activities and serum lipid levels.
The purpose of this study is to investigate changes of serum lipid levels and physical activities due to the
social distancing between the pre-and-post COVID-19 pandemic on Jeju Island. A total of 5,373 subjects who
underwent medical examination at a medical center located on Jeju Island. between May 2018 and December
2021 was enrolled. They were divided into two groups (the pre-COVID-19 vs. the post-COVID-19) based on
their medical checkup dates and analyzed about clinical variables between them. Among the clinical variables,
the mean age (P<0.014) and the mean levels of high-density lipoprotein-cholesterol (P=0.001), low-density
lipoprotein-cholesterol (P=0.039) and total-cholesterol (P<0.001) and the proportions of subjects with abdominal
obesity (P<0.001), aerobic exercise (P=0.003) and physical activity (P=0.008) were significantly higher in the
post-COVID pandemic than those in the pre-COVID-19 pandemic. Even though the proportions of subjects
with physical activity and aerobic exercise were statistically greater in the post-COVID-19 pandemic, those

with central obesity and dyslipidemia were significantly higher in the period than before on Jeju Island.
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I. Introduction
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II. Preliminaries

1. Related works

COVID-19 =it WAl E HoliA ARA A2l =717 =
UIESE ofye} A o= AlBEE]Qlar T & QlIsto] AlA|
250l gagor QoA oYRAEFY IAF E
H]9hE 4oz 27} QlE Zlolaks Fuile] Aol 9l
it Karabulut 5{7]2 744 OidARS0A
COVID-19 t538 At 39 17t A|A A5 A+
Aao|x F=dG(fasting blood glucose)r} ZF/J A%<
Yot pR1E0] 571613 AL, HDL-Z2|AH S Ht 4]
7} COVID-19 T} 538 o] %o ATty B usiict. 1
2L} o] =2 Tttt @4 uie] XA »RIE9HS vl wgt
Ao vvhy} HHE ALY 5HE[T gASS
ool et Auf= gioinh o] A Bk A7rt oA
I3}, Sohn 5{8] COVID-19 t3d A} 5.9] 3¢
SQt9] 7|7kl 67lho] g B4 BdS wEsto] AlA|



Physical activities due to the social distancing could change the serum
lipid levels between the pre-and post-COVID-19 pandemic on Jeju Island 149

x]

LI5S

i)
o
2
X
~

B

oln

o
19
|11

rlo

148592 Chgoz 9o o
3 A7lol @4 o] 2E x|
F4A%, HDL-Z226) 2,
AdZ)0] ofeleloln, AR 571
Y qu%%ﬂzg 712 tiAkte] wlgo] ol Al7o] uls]
SolsPl Z71IckL stoic). w4 BT 9alo] o]0
ulsl oF 6% £7151947] W20l COVID-19 tlg3fo] 541
5 o] ol AET 9%lo] Z7ket 2ol chet BAI} Wast
CFL SHiTH8L. et o] A7e AIRIEHES] ojet A4}
7} QlojA] COVID-19 ch$:3) Hif o] AR Wafer
of AL & 47} Qo A S

Manent S[9}& 7177718 & 6236 HO| TIAIALS

o4 COVID-19 thg3y Al7]o] 522282, LDL-22]

A, BRUYe) Ax150] AoKHen AR
slelga] 5 ojel BaiE aase] 2} olatelgict
T3 ARES0] 9 TPAle] vlgo] WY REolN 7
astoly Zupoe AW YPS F/MIZCL 519
o} 234 Kwon S{10]2 7A77AX1S A|38st 43,6399
iARbSe] COVID-19 thed Alat $0] 197 edo]
A T APl $ALLES 6}% oiAte] ulgo]
HOIAE 40-6941014 715194, ool 404 of
HolA ol Al ulsl S7kstRon, 22 25 o
KHolA 20-69A1014 S7ISITIT 19tk olziat
glo] COVID-19 thg33 Al7]o] 504] olgie] 34 chagat
SoJAet = RuekAit chAE 32, HDL-Z2] A6 So]
A4 olstel tgtel Blgo] £7KsteiA COVID-19 o
93 AP0l gAtaL 22 e50] SEu ulgto|Lt T}
so3lo] BRYE Wasitt 12U £ Jje] 2uelo)
=22 ThEAlolA] AYE Aol 5ol |olo] A
A Ae] £710] o3t AREEY} 74 vidsta] Rahe
s s,

AZEE AR Al A9, ARZ Alet Al 7
Ao K9] Klote it ojio] E4 sH AHEE ol
T vlgo] Eri(Figure 1). 5t ojolo] EAPA =9
ApAlo] L} M| ARIO] A} sH 90 vl SR
252 ol Sl 1L 2 o ol el
OJAPAFS-S COVID-19 T8y o] #of ALeJA a}s7]of
ot AAIES) 247t HTHOR e 47t 9k

w4 oY
iTha
i
=
>
8 o
=
N
A
(<o)
)
:(o

0

ol

2. Purpose of this study
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Fig. 1. Jeju Island consists of two regions [urban area
(blue color) versus rural area (green color)]. The
proportion of economically active population who are
engaged in agriculture or fishing is significantly higher in
the rural area than those in the urban area on Jeju Island.
They tend to have higher physical activities in the rural area
than those in the urban area[11].

ITII. Study Methods

1. Subjects and definition of the pre-and
post-COVID-19 pandemic
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3. Blood biochemical test
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5. Definitions of metabolic syndrome and
high-risk alcohol drinker
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6. Definition of physical activity, aerobic
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7. Statistical analysis
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IV. Results

1. Comparisons of demographics between the
pre-and post-COVID-19 pandemic

A dAkE 55,3739l A8 F7d 2,7501
(51.2%), 9478 2,6237(48.8%)0]ict. tiAE2] B+t
Lol 541+ 11749t AlFAlRE MY Al A 55k
USRS ZH7 4,116%(76.6%)1F 1,2577H(23.4%)0]%)
t}. (Table 1-A).
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Table 1.
underwent medical examination

Comparisons of clinical variables between the pre-and post-COVID-19 pandemic in subjects who

Pre-COVID-19 Post-COVID-19 .

Clinical variables pandemic pandemic St(und=y5 [;(;;I)Od *P value
(n=2,291) (n=3,082) '

A. Demographics
Gender (n, %) 1,201 (52.4) 1,549 (50.3) 2,750 (51.2) 0.117
Age (years) 546 £ 11.3 538 £ 120 541 £ 11.7 0.014
Jeju citizen (n, %) 1,809 (79.0) 2,307 (74.9) 4,116 (76.6) <0.001
B. Metabolic components
Abdominal obesity® (n, %) 992 (43.3) 1,601 (51.9) 2,593 (48.3) <0.001
High blood pressure® (n, %) 534 (23.3) 781 (25.4) 1,315 (24.5) 0.083
Body mass index (kg/m2) 249 + 34 248 = 3.6 248 + 35 0.652
Metabolic syndrome (n, %) 626 (27.3) 908 (29.5) 1,534 (28.6) 0.086
Fasting blood glucose (mg/dL) 103.1 £ 27.7 102.2 £ 28.0 102.6 £ 278 0.214
Total cholesterol (mg/dL) 200.1 £ 38.1 204.2 £ 400 2024 + 392 <0.001
LDL-cholesterol (mg/dL) 1195 £+ 35.7 1217 £37.6 120.7 £ 36.8 0.039
HDL-cholesterol (mg/dL) 56.8 £ 15.3 58.6 £ 16.3 579 £ 15.9 <0.001
Triglycerides (mg/dL) 118.6 + 89.8 119.1 £ 94.6 1189 £ 92.6 0.870
C. Heath behaviors
Physical activity (n, %) 893 (40.8) 1,292 (44.5) 2,185 (42.9) 0.008
Aerobic exercise (n, %) 751 (34.8) 1,118 (38.8) 1,869 (37.1) 0.003
Muscle-strengthening exercise (n, %) 433 (18.9) 607 (19.7) 1,040 (19.4) 0.466
High-risk alcohol drinker® (n, %) 723 (31.6) 910 (29.5) 1,633 (30.4) 0.109
Current smoker (n, %) 463 (20.2) 579 (18.8) 1,042 (19.4) 0.204

Values are expressed as n (%) or mean * standard deviation.

COVID-19 = coronavirus disease 2019, HDL = high-density lipoprotein, LDL =

low-density lipoprotein

Abdominal obesity = Defined as waist circumference >90cm in male and >80cm in female

®High blood pressure = >130/85 mmHg

‘For male, a high-risk alcohol drinker was defined as a subject consuming 7 or more glasses of alcohol (5 or more
glasses for female) and drinking 2 or more times per week irrespective of the glass size

*A P value of <.05 was considered statistically significant

2. Comparison of metabolic components
between the pre-and post-COVID-19 pandemic
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3. Comparison of metabolic components
between the pre-and post-COVID-19 pandemic
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V. Discussion

1. Clinical interpretation
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