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PURPOSE This study aimed to inform elderly health management and crisis
policies through an evaluation of the predictive power of body mass index (BMI)
for metabolic syndrome in older adults pre-, during, and post-COVID-19. We also
examined the correlations between metabolic syndrome variables and BMI by
income level. METHODS Data from 6,242 older adults (aged 65-80) were drawn from
the 2019-2022 Korea National Health and Nutrition Examination Survey. Participants
were divided into four income quartiles, and data collection times were grouped as
pre-, during, and post-pandemic. Multiple linear regression was used to assess the
relationships between metabolic syndrome factors and BMI by income and period.
The predictive power of BMI for metabolic syndrome was evaluated by receiver
operating characteristic (ROC) analysis. RESULTS We found abdominal obesity and
low HDL to consistently correlate with BMI across all groups. In the lowest income
group, hypertension was significantly associated with BMI during and after the
pandemic. The BMI area under the curve (AUC) peaked during the pandemic in the
low-income group, but showed stable predictive power in the highest income group.
CONCLUSIONS The COVID-19 pandemic mediated the relationship between BMI and
metabolic syndrome among older adults differently according to income level. In low-
income older adults, the predictive power of BMI for metabolic syndrome increased
during the pandemic. In high-income groups, it remained stable across all periods.
Systematic health management programs and policy interventions targeting low-
income older adults are required to reduce health disparities during public health
crises.

ME

[

TSk Ae) Aol AA TR 7RA EAS oplsie, B3]

FEEA 7] ARelAE wR1EY A% HPEES B AstAl
TR QI 72 HSk] Y Ao R, B £ A & = 99lo 7 g3ttt AAE COVID-19 W2 17 Q179 A
A129] Asto] W} Q1T Wt st A-EE oprro & LhehdT) ZBEAE Ao s i Al & 5 Ak dighegl
st 2o 20234 71& AF| QF = 654 o]AF 118 91 H|Lo] 1555] 9 thhie QIOSHAI A 2] X Te] 91 ¥8]= 2022 7€ 7
18.2%0] 0|21, 20%S 2i}ste 2 TEAS] QYL EHo =11 Y =3 EE3] 'A2H9E Sl £ Q9= oA, S5 13t

ATHKOSIS, 2025).

cc This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

of H]5] 1018 HE Qlge] BEo] COVID-19 HA] gl ALE 5
7o) 29 99l % SHReS NAson, ojgh g Qlmet ny
7 A4E A9 B WAL E e WA E 29l A1 Y
Q) 29go] D Aol AL3ATHLee, 2022).

KOSIS(2022)= COVID-192 QI 2141 AFY lof &, A4

237

© Korea Institute of Sport Science


https://crossmark.crossref.org/dialog/?doi=10.24985/kjss.2025.36.2.237&domain=pdf&date_stamp=2025-06-30

238

H. Cho, J.-Y. Park, N. Kim, M. Son, S. Hwang and D. Kwak

Ql £2 8 ZulSH= ZIAPLARL 4= A
&3 9le-g Hustar). ojgh 22 %znt dAA 4= ofu] Abgol
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ZolE PAo| FHHA UrEH&E}. Namkung(2021)91 4o g2
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ZAR} AR AR ol FANAFN A, FURAE A 7S HH
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Table 1. Characteristic subjects (Mean+SD)
Pre-COVID (2019) During-COVID (2020-2021) Post-COVID (2022)
Variables Male Female Male Female Male Female
(n=686) (n=910) (n=1,376) (n=1,786) (n=678) (n=806)
Age (years) 72.8+5.1 73.0+£5.1 73.0+£5.0 73.0+£5.2 72.6+5.1 72.6 52
BMI (kg/m®) 23.8+3.0 242433 23.9+3.1 244+33 24.0+2.9 243+33
WC (cm) 89.4+£8.7 85.8+9.1 89.2+9.0 85.9+9.0 88.8+8.5 84.8 +8.9
SBP (mmHg) 1273+ 15.7 131.9+17.6 1272 +16.1 129.7 £ 16.7 127.0+16.5 1284+ 174
DBP (mmHg) 724+9.5 73.5+9.4 73.2+9.3 72.6£9.2 742492 73.1+£8.6
Fasting glucose (mg/dL) ~ 110.3 +27.9 106.1 £24.2 109.5+£25.6 107.2 £26.2 108.3 +24.1 105.1+£20.9
HDL-C (mg/dL) 472+ 11.1 51.4+11.7 46.6 £ 11.5 51.3+12.0 51.8+14.0 572+14.0
Triglycerides (mg/dL) 137.9 £104.1 126.7+71.6 123.9+71.9 119.7£59.6 126.5+75.0 122.7+£61.2
Metabolic syndrome (n) 354 (51.6) 491 (54.0) 717 (52.1) 960 (53.8) 328 (48.4) 396 (49.1)
Ist Income Quartile 167 (24.3) 227 (24.9) 343 (24.9) 431 (24.1) 165 (24.3) 198 (24.6)
2nd Income Quartile 172 (25.1) 233 (25.6) 336 (24.4) 453 (25.4) 167 (24.6) 207 (25.7)
3rd Income Quartile 173 (25.2) 222 (24.4) 346 (25.1) 444 (24.9) 174 (25.7) 200 (24.8)
4th Income Quartile 170 (24.8) 223 (24.5) 344 (25.0) 437 (24.5) 172 (25.4) 197 (24.4)

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

BMI, body mass index; WC, waist circumference; SBP, systolic bloody pressure;, DBP, diastolic blood pressure; HDL-C,

high-density lipoprotein cholesterol.

2oL YPRAAFEHLSA Het IARIAQLOI, 244
(Q1~Q2013h), 3AHEAQ2~Q3015D, 4AHEAQ3ZIE £F

£ AFolA AT A 54 B2 BMIS &Y, ol
BMIE= AF(ke)S A4 AlFm) O g Liro] Aty on, 3z
E= dASHS Sl IF=E A o FF2 F 33 SHEAL
™ 23]9} 335]9] Hio g A% itt. High-Density Lipoprotein
Cholesterol(HDL-C), S84, 35333 22 A5ty Hel
|4 8AIZE o] FAITE A @ HAE = oto] A St

2 A4 A EE HARSEEY 2912 ERHRE T, 1E
&, SR}, Low HDL-ColH, ol= Zt thaat 22 7]z0l 9
3 o=t (1) s1EEH 290ecm(E4d), =85cm(A), 2) &=
Al @9 =100mg/dL or Q1&¥ AL or B8 9 oS 58§
FZ AF 3) $57] L 2130mmHg or °]¢7] @Y =85mmHg
or 1S A=E ol FEFq FU AH, (@) F8AT =150mg/
dL, (5) HDL-C <40mg/dL(d7d), (50mg/dL(91/d), or SHLEHE
oF B-8(Kang et al., 2015). HARSEZES &3t 57HA] ARG T
821 % 371 o]do] SiFE % AT e = ol
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I, BHHETE Low HDL-C, 28%, S4A%3cho] BMIO vA&
FIFE =A517] fl8l 3 AEA S AAIsH

S AEANA WM 7F w2 AATRAZ Qe Lok o
A EAE Rty ol B4R =(Variance Inflation
Factor, VIF)E AF&35t921, VIF gto] 10& 238 43¢ o534
AJo] ZA|5}= A 0 8 wikstItiO Brien, 2007).

E3 COVID-19 717t A-5-35 7€ 2 2t &5 904 Area
Under the Curve(AUC)E 4F&3to] BMI9] & 0] HA| A A3l
ul2} oj @A W= £4317] 9J8) Python Ver. 3.5.29] scikit-
learn T7]A|E ©]-&35}9] Receiver Operating Characteristic
(ROC) #4& AAI5FALE ROC EAAE HARSE LS d=5}
7] 918t BMI9] & A (optimal threshold)}& AM&s1th. &
2 AhH-L 7% (Sensitivity)2t 0| % (Specificity)d] #+3= 1L
gsto], & 3] gto] Hi7F E&= Youden Index (Youden Index
= Sensitivity + Specificity - 1)& 7|&2& ZA435I9tH(Youden,
1950). ©& A4 fo4E2 058 A5kl

45 29" COVID-19 A-3-F tjasF2 82lo] BMI]

A5 299 we} 1919] COVID-19 A-%-F T, BRuTL Low
HDL-C, 8%, S4ALIc7t BMIO| G vXE=A] doti 7]
Al A AEALES Ao, O Adks o3 ot
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Table 2. Impact of Metabolic Syndrome Components on BMI in First Quartile Income Older Adults Across Pre—, During—, and Post-COVID-19 Periods

Pre-COVID-19

During-COVID-19

Post-COVID-19

Variables
B t VIF B t VIF B t VIF
Diabetes .088 2.274% 1.039 019 677 1.080 048 1.135 1.033
Abdominal obesity 603 15.385%%% 1079 633 22.843%%% 1100 559 13.174%F  1.032
Low HDL-C 116 2.985%% 1.060 107 3.949%%% 1,055 113 2.635%%* 1.051
Hypertension 063 1.636 1.053 072 2.675%* 1.026 114 2.697%* 1.020
Hypertriglyceridemia 016 420 1.054 021 778 1.051 010 226 1.023
F 62.638%% 132,884 43.408%**
R’ 447 464 378
adj.R’? 440 460 369

* p<.05, #* p<.01, **% p< 001

Table 3. Impact of Metabolic Syndrome Components on BMI in Second Quartile Income Older Adults Across Pre—, During—, and Post-COVID-19 Periods

Pre-COVID-19

During-COVID-19

Post-COVID-19

Variables
B t VIF B t VIF B t VIF
Diabetes .029 781 1.049 .007 267 1.029 .016 410 1.035
Abdominal obesity .645 17.205%** 1.048 .639 23.880%*** 1.050 .635 15.610%** 1.056
Low HDL-C .143 3.804%** 1.060 126 4.692%*%* 1.051 .033 .804 1.054
Hypertension .073 1.971%* 1.035 121 4.536%** 1.046 .041 1.015 1.062
Hypertriglyceridemia -.065 -1.737 1.056 -.036 -1.352 1.046 .045 1.107 1.036
F 69.279%*%* 136.949%** 54.265%**
R 465 467 424
adj.R’® 458 463 417

* p<.05, ¥** p<.001

5 189] 1919 COVID-19 A5 fASZF 21lo] BMIY|
e IF

25 1899 AL, Pre-COVID-19 A1719] 3| AR EFL F=62.638
(PCO0DE BAZHCRE Fostglct. BP9 A2 R*=0.447
2 AA P oF 44.7%S Agston, 2AH AHATE adj.
R*=0.440°.2 Yetdth SPHS 5 g (8=.088, p<.05), B3]
9H(8=.603, p<.001), Low HDL-C(8=.116, p{.01)= EAA g
Folst TS A= Aoz Yetgon, 18HK(B=.063, p>.05)
I FAAFHHB=.016, py.05)E T3t o] gle Aoz 2
A=) Qlet.

During-COVID-19 2 &L F=132.884(p<.001)& BAHo=Z &
olsteitt. BP9 AL R?=0.4642 HA| WO OF 46.4%S A
galder, 24H BHYASLE adj.R*=0.4602.2 ERGTE Y
4= % EHuEuK(R=.633, p<.001), Low HDL-C(8=.107, p<{.001),
TEH(B=.072, p{.01)2 BAZHOR o5t FFE v oY, Y
(8=.019, p>.05)2F SAHFTTH(B=.021, p).05)= F3t FTFo]
Y Ao BAEQIT)

Post-COVID-19 &L F=43 408(p{.001)& EAA 0 & 83}
ot Byl AEee R?=0.3788 AA| W] oF 37.8%S Ao}
o, 24" AFASE adj.R*=0.3692 UElth S5y &
ERB|H(B=.559, p{.001), Low HDL-C(8=.113, p<.01), T2
=114, p<.01)2 BAHOR Folgt JFL v Aoz BAES
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O}, Fix(8=.048, p).05)2k FHAHTTHB=.010, p).05)= 2
3 9ol Y= Aoz vepy.

25 289] 919] COVID-19 #-5F fARSZF 2110] BMIY|

"X 9F

A5 28.919] H9- Pre-COVID-19 A]7]19] 3| ARF-E F=69.279
(PCOODE BAHCRE fostglct. By 9] A2 R*=0.465
2 A "] o 46.5%F AHotdon, 239 AYASE adj.
R’=0.458% UEtSIth SRS 5 BRHTHA=.645, p<.001), Low
HDL-C(8=.143, p<.001), 28U (B=.073, p<.05) BMIol| SAH
07 893t JFS vH oY, B (8=.029, p).05)2} FA AT}
(B=-.065, p>.05)% 25t Y& v|A]A] = 202 A=t

During-COVID-19 &L F=136.949 (p{.00)E EAHC R
SOttt 2ol gL R*=0.4672 A W oF 46.7%S
Argsldon], 2HE AYASE adj.R*=0.463% YElT =4
& F BRHNHB=.639, p<.001), Low HDL-C(8=.126, p<.001),
AH(B=.121, p<.001) BMIol| BAZ o2 {5t Y& njH o
Fx(8=.007, p».05)et SHALHTHB=-.036, p).05)= =2
FFES v|AA] = Aoz BEAFQI

Post-COVID-19 B3L F=54.265(p{.001)& EAZH o0& §oJs}
ek BP9 e R2=0.424% AA W= oF 42.4%= A5}
Fou, 248 AYASLE adj.R’=0.4172 Yetsith S8

o ¢ A

=
o
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Table 4. Impact of Metabolic Syndrome Components on BMI in Third Quartile Income Older Adults Across Pre—, During—, and Post-COVID-19 Periods

) Pre-COVID-19 During-COVID-19 Post-COVID-19
Variables
B t VIF B t VIF B t VIF
Diabetes 1.895 925 1.082 2.424% 935 1.070 2.422% 949 1.054
Abdominal obesity  15.645%%*  95] 1.052  24.269%* 955 1.047  15.878%*% 937 1.067
Low HDL-C 43004 934 1.071 2.174% 946 1.057 525 948 1.055
Hypertension 1.632 963 1.038 2.722%% 960 1.042 2.721%% 1950 1.052
Hypertriglyceridemia -.189 936 1.068 1.666 959 1.042 2.252% 966 1.035
F 62.332% %% 140.396%%* 66.358%%*
R 445 472 474
adj.R’® 438 469 467

* p<.05, ** p<.01, *** p<.001

Table 5. Impact of Metabolic Syndrome Components on BMI in Fourth Quartile Income Older Adults Across Pre—, During—, and Post—COVID-19 Periods

. Pre-COVID-19 During-COVID-19 Post-COVID-19
Variables
B t VIF B t VIF B t VIF
Diabetes -.807 934 1.070 2.520% 955 1.047 2.133% 953 1.049
Abdominal obesity ~ 16.157*** 897 1115 21.206%%* 922 1.085  15.854%%* 933 1.071
Low HDL-C 965 910 1.099  3.620%** 934 1.070 1.540 .896 1.116
Hypertension 1.189 934 1.071 3.735%%% 947 1.056 2.513% .909 1.100
Hypertriglyceridemia 1.165 908 1.101 1.350 943 1.060 541 919 1.088
F 61.942(.000%*%) 119.378(.000%%*) 64.967(.000%*%*)
R 445 435 A72
adj.R’® 437 431 465
* p<.05, ** p<.01, *** p<.001
EHHYHA=.635, p<.001)= BMIo| SAZH o2 (205t JS u]] Post-COVID-19 232 F=66.358(p{.00)E SAH O Z {25}
L Ao Yetou, Jix(p=.016, p).05), Low HDL-C(8=.033, ek 2o A R=0.474% AA WY oF 47.4%= A5}
p>.05), LEW(B=.041, p».05), S3AHT(B=.045, p».05)= & gom, 2HH 2HATE adj.R*=0.467% YEYTh EHW &
T 73t 92 VAR = A0 E BAEQH F(8=.094, p<.05), EHFH|THA=.620, p<.001), 2 EK(B=.106,
p<.01), BAGHHB=.087, p<.05)+= BMI°| EAHOE {235t
25 3829 1919] COVID-19 A-F-F tAEZZ Q.2lo] BMIC JFS vAE= Ao BAEAY, Low HDL-C(8=.020, p).05)=
"X 9F FOIet P PIAA] Pz 20 E UERT
AL 382919 AL Pre-COVID-19 A7]9] 3| HEH-L F=62.332
(PCO0DE BAHCR fostgict. BP9 A2 R*=0.445 25 489 12919 COVID-19 A-5-F AT 8.]lo] BMIC]
2 AA HF9] oF 44.5%F AEotlon, 239 AAHAS= adj. "2 9F
R*=0.438% UEldth S84 & EHu]uk(8=.606, p<.001), Low AE 489]9] AL Pre-COVID-19 A]7]9] 3] ARFL F=61.942
HDL-C(8=.169, p{.001)= BMI°| BAHCZ {95 TS v (PCOODE BAZHCR Fostgict. BP9 A2 R*=0.445
A= Ao& Yehgrh v 9i(f=.074, p».05), 1E(8=.063, 2 AA HF9] & 44.5%F Ao, 239 ZYASE adj.
p>.05), FRALHTHAE=-.007, p).05)= FoIt JFL wAA] & R’=0.4372 UENTh SYPus F BRHTHA=.646, p{.00D)=
= 702 EAE. BMIol| BAHOR ROIgt IS 1A= ZoE Yeytt vd
During-COVID-19 2L F=140.396(p<.001)& 54 Zo & & (8=-.032, p».05), Low HDL-C(8=.038, p).05), 18U (8=.047,
olstgith. BP9 AL R?=0.4728 AA| W] oF 47.2%= A p>.05), FAAYTTHB=.046, p)>.05)= 3t FFS v]A|A] =
galgon, 249 2GAGE adj.R*=0.4692 YEIHTE =89 ZOo 2 BAR T,
% F(=.065, p<.05), HFHITH(B=.644, p<.001), Low HDL- During-COVID-19 282 F=119.378(p<.001)& EAZ & &
C(8=.058, p<.05), 1EH(B=.072, p<.01)%= BMI°| BAHCE & olstgith. BP9l AL R?=0.4358 AA| W] oF 43.5%= A
o5t FFE VA= AR EAEoY, FHATITHB=.044, gotgon, 238 AAASE adj.R*=0.4312 Uetyth 509
.05 F9 FFS vAA = A0 = Vet T % F(8=.070, p<.05), HFHITH(B=.596, p<.001), Low HDL-
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Table 6. ROC Analysis Results for the Predictive Power of BMI for
Metabolic Syndrome by Income Quartile Across Pre-,
During-, and Post-COVID-19 Periods

Income . Optimal . .
.. Period AUC  Threshold Sensitivity Specificity
quartile (ke/m?)
Pre .766 26 0.48 0.92
1 During  .787 25 0.64 0.81
Post 723 24.04 0.69 0.7
Pre 748 25 0.59 0.76
2 During  .728 25 0.61 0.73
Post .659 23.23 0.73 0.52
Pre 751 24 0.76 0.64
3 During  .737 25 0.62 0.74
Post 756 23.84 0.78 0.63
Pre 749 24 0.75 0.66
4 During  .749 25 0.61 0.75
Post .740 24.99 0.57 0.81

C(B=.101, p<.001), LEY(B=.104, p<.001)2 BMIo| EAHO
2 gt TS v AoE YEg o, SAEITH(E=.038,
p.05)E FY3 GIFE A A] Y= Ao BAESI

Post-COVID-19 8L F=64.967(p<.001)& BAH oz g0}
ok Bl gL R?=0.4728 AA| W] oF 47.2%= A5t
Fom, 249 AHASTE adj.R*=0.465% UEGT S5ds &
T (8=.083, p<.05), HEHHTH(B=.626, p<.001), LAY (8=.101,

p<.05)2 BMIo| BAXOE Folgt JFE vX|&= A0E YerGe
1, Low HDL-C(8=.062, p).05)2}t S/ A"3Hch(8=.022, p).05)=
Folgt FFS vAA] = Ao Z BAE 9,

COVID-19 A-%-% A|7] &5 £9¥ ASTZ &S g
BMI9] &8 24
COVID-19 A5 A]7] A5 B9 ARSI d5-E 25k BMI

9] A&y 4 23}, AA A5 EFolA A7ER AUCQ]r Optimal
Threshold®] #xto]& E I HTable 6). ROC EXAE 4%
(Sensitivity, JAMS Tt BALE SHIEA] &3 H|E)9}F B0l
(Specificity, B3US SHF2A &3 H]&)E SHH R st
o] Youden Index (Youden Index = Sensitivity + Specificity - 1)
7} A7t = AL 7]F 2 & Optimal ThresholdE AH&E5FITH

45 1E89914% Pre-COVID-19 A17]19] AUC7} 0.7662.2 1}
BFtal, During-COVID-19 717toll= 0.7872 F7FoH3lth. Post-
COVID-19 7]7toll&= AUCZF 0.7232.2 4okt 2 A1719] o
It BMIS] 7]&34 Q] Optimal Threshold: Pre
26kg/m? During 25kg/m? Post 24.04kg/m*& AF&E]]ch.

A5 2E-HoA+= Pre-COVID-19 A1719] AUCZ} 0.748°]}3L
During-COVID-19 7|7t 0.728, Post-COVID-19 7]Ztell=
0.659% A5t} g A17]19] Optimal Threshold® Z}Z} Pre
25kg/m?, During 25kg/m?, Post 23.23kg/m*& AF&E|Q]ch.

25 3E90ll4+= Pre-COVID-19 A]719] AUC7}0.751, During-
COVID-19 717+ 0.737, Post-COVID-19 717+ 0.756°.2 W
4 152 v w A FAQl &8-S [AI5H Tt Optimal Threshold
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= Pre 24kg/m?, During 25kg/m?, Post 23.84kg/m’& AF=E| it
A5 4E9]oA= Pre-COVID-19 A|719] AUC7} 0.749, During-
COVID-19 7|7k 0.749, Post-COVID-19 717+ 0.7400.2 1 7]
ZHoll A otgZ ol &2 FAI5FA: Optimal Threshold: Pre
24kg/m?, During 25kg/m?, Post 24.99kg/m*& A=)t

e

%‘L COVID-19 7|7t -3 =2 FESI, A5 30 o}
MIS] hARS S d&ES ZATo2H, Moy oA A

By PAS ohobstalat skt 20199 RE 2022W7t4] =1
FRAL HloJElE IO & 654 ol4 k11 6,242 9] ARE
3 AEAT ROC B4 AASH o, olF Ba) A
5 30 @2 BMI 91&3 9] jishE AuEdlit =9& A
‘8&—"— vzl 291& AA S Alst, AALE A,

EY5olgte vl 7HA SHo g FEsto] A
<} %Ml e & O & 1=9|5t11A} gt

OEIARA A3t BE A5 29004 F2Ee #tet HDL-C
Ak BMIO| 398 43S HlX|= 82102 YErstth ol A
ST 7890 T Y F Qo] mAte] ARy B ol oAk 4
HE wshe XIEOI BMIC| 7Hg wigtebA -85S 4ﬂ1 ==
5] F5 J2 A5 129 JoollA ndYo] BMIC A= T
o] During-COVID- 199} Post-COVID-19 Al o] A PF sHAl &
7Vt Aojtk. FA|H 02, Pre-COVID-19 A1719] 1} Fee
= SA%es %%Hl 0}%04 During-COVID-19 ¥ Post-
COVID-19 Al7]olle fojst 202 Z7tstglt.

o] gt sk 419 ?HOM HuE 18943 BMI 2F ARTAS
FHESIT). Kobo et al.(2019)9] 1+ol] WEW, A4 4222] BMI
€ QA FZY BAE w2 FER 55k S5 (negative
predictive value)g 7HH, 1@Y} 5|29 Fri= BMICH 2H
g o] Qe 59 8910 & AAjHeh £3] COVID-199+ 22 &
FEA 7] AZolM= AALEEY FA% At 18Y HHE
BMI 7t A3/ slols 89102 2831 7Hs4do] &t

Namkung(2021)°l 2%, W9 7|7k 59t th=9 =Rlo] A7
7+ Adjel] MEEHA QR ZFo] AIFtE L, AAEE] 7157}
AvtE o2 ZAst A 02 Uehgtt W2 AASE 52 1E9
SHES =o|= @9lo & Z+8351M(Hong, 2014), °]+= Slattery &
Jacobs(1988)9] AT-ollA = UEhd HIZE2 wglo] 1Y Ao
o Fofslrt= Aviele 2 W 71A

l‘}i o rl
o
of, [gL

_&oﬂ‘

]_

B

&N i
o},:
£ p
rEJ
ﬂ
=2
oR

TS A 1EY HoolA BMIO| tigt 28t JFgo] &
71t AL Aoy oA AALE FHTE dAE & Utk
Namkung(2021)= COVID-19 °]% =919 AA|&% Holgo] &

48] FAsom, ol e Tt Hold AU A ST
3, AnH o AATE Al AF SV olojArk Busg
o} olel AR WelY 717k Fok S AR A SRR
9] —,—& A 291S FstAZInkal B3k Mattioli et al.(2020)2] A

= 0%—‘,L0ﬂ E}E%, % 189 =919] 39 During-COVID-19 &
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F AR Fl St BMIQ] 5ol 7H A YehteH, ol
g A171 BMISH HiARs S 3] Aol 53] FafiAise Ued
th. o2t A3k WY 713 SRt ALESS] AR AE A2
o] AL, FriHCE NAF-AYY AF AFol o @Wol k2H

AL 7FsA T Beo] i Darmon & Drewnowski, 2008) é
AtSFell tiet BMI o153 9] 42 BMIZF ARG S &
o} QizkskAl AotA HASZ YrlstH, ol YU B, AAE
& o9 Algk 5 WHH o2 Ik S A gQlo] Al el
P WrYot= ARE siAE 4 Stk ol =gk siA2 WHT 7|7t
Zol AAEZo]| ARsH APTS 9517 o]g YL, o]F Qs o
ATt ol S7IetAtE A% A+ AFete YK Chang
et al 2022).

AtollA AFHEH ROCEAL A=+ YL E THst] 9
oH ,]omopoﬂ/q Z2 AHgEE E44P 0 2(Hong & Lee, 2011),
£ AFoxe AT B & =241 BMIZF COVID-19
Weld] 7]7F 52t &5 EAERE o] B A Waleh=A] ERlst At ARG
=3l

I-Ee"n

25 18919 4 COVID-19 F871Zte] sigsh= 202017}
202199 tiASET dl5EC] 7 wken, St 7)3te) st
£ 202249 7 WA YERg . ol #H9 7|7te] AP ARl E
7125719 YFor B, oFeF 5ol AlRtE o] AAZE Hoirt
Aasy Yehts ¥ s AZ4HY. AAEE Foje As =

A, AAFGY A a7t 9l Qe AFAdS 7NAdste] o
AT O‘ﬂt‘%}i 2| &8t o]t Chomiuk et al. 2024) Els
=, Z4E A QAAA A Yet= T, 1LE
g5 A4 5 ] ol Y tASET 802 2EEA g2 JHE
E2A7E 92 6}71 Tl 2o COVID-19 F4H7|7to] 45 189
o] ARSE alEEC] 7MY =A UEhd Ao wdEY, o= &
EOFA] 2T AA & ] HT} ARG SE0] Aol 7|05t 28
821 F sfu=, i-l Aol AAEE2 AF 245 ed 4448
fAste] AR EEY 98-S Y 5 S AT APA+Y 4
e} 2B o 7 AXFHHChomiuk et al., 2024).

o1& FYNEH, ALETF =2 ABH AZF7], A7HA
O3t AAIEE Aol thAst7] ol H Y] ARG YA Y UdEs}
ASote HIAS g AS gulgttt. ofd Hld, &5 4E9=
AqtollA M =2 A5S 7 IE0 R, AAA HEA8S 7 A
Tolt}, o] HttoA BMIE &3 AT &2 Wy 15
2 JARE 25 FASII 14559 S v setil: g
83 98 AH|A} AZF e A HLE 4 3= 580l =oKSo
et al., 2019; Son et al., 2010), BMIE &3 ARSI+ cl=3o]|
Ao R {AE AR Ao E YZH

wehA COVID-19¢F 22 F3FEA 7] oA &5 53
o W& A% AAE A3t oA, ALSSS IR X
A AT =L A F49 ZHH 7fQjo] 87H}. o] W9 Aol
A BAE Aok, AALEEY A, 21 YU B ALETS
oAl 1EYH L2 AT ?*330]4 IE 7HsE =ole
F9 glog g5}, o] BMIo F-2J3t YIS vjA= AHA
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