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Abstract

The pandemic has caused a decrease in physical activity and social contact. resulting in changes in the dietary habits.
This study aimed to investigate these changes in Korean adults by comparing their nutritional status and health behaviors
before and after the pandemic. We also examined the nutritional status using the Korea Healthy Eating Index(KHEI)
based on the consumption of ultra-processed foods. The data from the 7th(2018-2019) and 8th(2020-2021) Korea
National Health and Nutrition Examination Survey(KNHANES) was analyzed, including information from 17,969 adults
aged 19 years and older. Compared to before the pandemic, there was a decrease in the proportion of people consuming
alcohol and smoking cigarettes. However, food insecurity increased after the pandemic. Additionally, individuals
experienced increases in weight, waist circumference, and body mass index. The analysis of dietary intake revealed
several changes. Post-pandemic, there was higher intake of protein, fat, saturated fat, cholesterol, dietary fiber, phosphorus,
and potassium. On the other hand, the consumption of ultra-processed foods and the Healthy Eating Index(HEI) score
were both lower. Interestingly, both before and after the pandemic, a higher consumption of ultra-processed foods
was associated with higher intake of energy, fats, saturated fats, and glucose. Similarly, a lower HEI score was associated
with a higher consumption of ultra-processed foods.

This study emphasizes the differences in nutritional status between the pre- and post-pandemic periods and demonstrates
the negative impact of higher consumption of ultra-processed foods on nutritional status. These findings can serve
as basis for developing dietary intervention strategies in response to future infectious threats.

Keywords: COVID-19, Ultra-processed foods, Nutrition status, Korean healthy eating index, Korea national health
and nutrition survey
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ToAE 20208 ZE2UH9 AHES HAdsteion
(WHO, 2020b), A Al A ] kgt Z2uH19+ AFS]ZE A
A, AXA, el wstel tlEo] A B2 Wt
= F9ltH(Banerjee & Rai, 2020).

FRUG9= ] dF o2 AR THe HES H A
slslh= Zlo] ool #9430 2 Zrhvlct L3 A A g
F71, Foll HE71E AASFATHWHO, 2020a). 12?1
she] AFEELS HollA W= Albo] Eolubal YRel|A]
= AEA Y A3 E VER (-1, 2020).

FZUH9 =] 0 2 Q13to] -] ahof 7half X1 A| ko]

A F3HS fakel 5= 9l © 1 (Boylan et al., 2021; Struk et

al., 2020), o| 2|3+ A|F3o A2 g, A, @53, ol
AAFHAE 7M7), 7S Hau A e 875 Z7R]

2]
tH(Moynihan et al., 2015).
A e 25 FEko] A FH ek vlert S7kek AL,
2Ap Abo] T2 Faat AAL g 7E2] 9] oFo] F7HEE o
2 Hustlo(HsRl, A5, 2022). o Eé% 29
= 24 :511—3’,}- (%] O]ZJ\T—EH of] J8FL m| %l

27V ES =, AETA, i}-}ﬂ
RFEOA|AL ARbH 0 2 of ] i HMER ”}EOV]
tH(De Amicis et al., 2022). NOVA 274 A ¢] 27182
F2 A e Ao wet F A7HA AF o2 BRe
O O 12 7he A S Haghe ke AES
27 AAA 2 A a2 A AE o E
2.9 37} glo] 7FER HFEolth. 1F 2= 7HE AR
IF 19 AHARE 7 B S S8 ke Aotk 25 3

opuE

F

S7red AEFoR Pt 22 458 AUkt 7k
g Ao" AR, FA AF Tol TIEHY. AF 4= %
NFEAEOZ O8], 182, 1 300X Al 2E
ool £33t 7he A S AA 78} HobEol £
H 2] o]t} (Monteiro et al., 2018).

Z7VEAE RS A AT Ak Aate] A
Aol = Ao g BiuEa glt}. 9=-¢] UK. National

Diet and Nutrition Survey(2008-2014)9] A5 S BAls)
A% 2T AE HAVF BE4E Grsh, e,
:w&£§W%qE%A@A%ﬂ 21w ww
2ol 44, ZF AFFS FaIdoh(Rauber et al.,
2018). 7hutte] 20041d Canadian Community Health
Survey®] A2 2AS A 27T AE o] A ] g
55 wsha, fE9, FAW, ZshAe] 437
F7Velgor, wwae 7r4giti(Moubarac et al.,
2017). thwte] Nutrition and Health Surveys in Taiwan

01-)14

(NAHSITs) 9] 7+ A3} 27bs25S Wol A3 Ut
oA ZhA A F=Fo] Watow e o] A H]
&, Ao, v Al AFH7E 4K (Chen et al,,

2018). 1%, =, Avieh, Beba, TF2dA A o
Fol Al 2748 4 F o] vl go] T Aetol YUt o

iy B 138kl QJth(Adams & White, 2015; Julia et al.,

2018; Louzada et al., 2015; Martinez Steele et al., 2017;

Moubarac et al., 2017). = 2]&= 20| 2] AT-o

A% 2 AFAUA T} 2255 2o] 47
=

[e]
Ao A o] do| ol A= A 0 2 B sk irk(Shim et

Qi HiEa g T“/}(Flolet et al., 2018; Juul et al.,
2021; Monteiro et al., 2019; Rauber et al., 2015; Tavares
etal., 2012). = o] 1A FFZAF 217 9 ioi—*— =
La ;H/\Olgg_ z7]--1—)\1 _4 ] = "49,]_ J—H?S:]D]—X]-OH
FAF 47} e %Oﬂ ‘ﬂl

Aol GEo] FolE s} ek,
wheb & ol iﬁ41

ks A A
G GEels] ke wshel 42 5

=2 B3z s

B A7 Fuagdgdzal A1771(2018-201913)9}
A1871(2020-2021) AAIAE 2F= o] 194] o] A<l
17,9699 (Z=1H9 o] A 9,845, Z=1}H9 o] 8,124
)L oz BAEIrh B A 194 w]gk(5,37138),
k2ot Aol 24 2ol 500 keal W] 5,000 keal ©]
T8,
EY 2 AE, A, A A
‘125 ZYlz=dHE A5t fle

F-l

2% 5%, 92
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AL 100

RYE
J = TH(Yun et al., 2022). )& <] ¢t

3714

=
[

2, Yo}, He}
3l

3L

A%

=]

3
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42 A EHE, 1EE a8 A5, T

Fa2lE o 2 B53Fith(Koiwai et al., 2019;

CEEREEERER DT PYREE
Sung et al., 2021).
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=
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A g, JEF 44, 35 - 2R U g

oA, el
28, HEH A, Elolul, 22
2], 2023).

oz P 44T



H 33 2024

2 4 E A <0.001). &5
UHO 097} -89 Fehgo]
tHp <0.001, p <0.05). 2]E2] ¢HA 4]
S Ak B Rl TR0 ol Bl &
Hlovh HERAREE 29 o] F ol =

2 24 E9THp < 0.001).

2. AZLHO B2 Mz $of AlApIET}
Acl-’l

bl =N E
AT A 22149 o] A o) F-o] AAAZH

oF e A3}t AT < 2>9 Br) AlA A= A 2
21419 o] Fofl AF(p < 0.001), 3] 2]=(p <0.001), A

(E 1) Z21LH9 o]zt o|F AFCHARIe Lutx{ol EM
W F 29 o] (n=9,845) F21}H9 0] (n=8,124) P-value
L}o] 47.500.31 47.75+0.34 0.614
k!
bEacs! 4167(42.3) 3514(43.3) 0211
Sk 5678(57.7) 4610(56.7)
Hras
3 2382(24.2) 1959(24.1) 0.989
3t 2458(25.0) 2044(25.2)
el 2500(25.4) 2066(25.4)
4 2505(25.4) 2055(25.3)
& FF
S 1869(19.0) 1463(18.0) 0229
= 944(9.6) 822(10.1)
1= 3234(32.8) 2725(33.5)
= o 3798(38.6) 3115(38.4)
AE o
71& 8213(83.4) 6576(80.9) <0.001
n& 1632(16.6) 1548(19.1)
=7 o
H|S-F 4645(47.2) 4132(50.9) <0.001
& 5200(52.8) 3992(49.1)
A o
A7 F4, vFd 8245(83.7) 6894(84.9) 0.042
&4 1600(16.3) 1230(15.1)
2Ed 2 QA&
2Ed2 AA =4 7327(74.4) 6019(74.1) 0.610
2EY 2 go] =7 2518(25.6) 2105(25.9)
kA 2ASE AAdE
oty 5669(57.6) 4695(57.8) 0.778
o 4176(42.4) 3429(42.2)
2] ENHH 4
] s i 5629(57.2) 5189(63.9) <0.001
AFGFFEAAT 3983(40.5) 2711(33.4)
2 EEA T 231(2.3) 223(2.7)
BT = BFAE, HAAF(%)
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FZLH19 el A -

A% Hlw

F H77|-HIg7| SUABIUZAE

A2E 2E5t0]

5

(Z 2) ZZLH9 0[Mzt 0|F ATFCHAXIS F P MK =

FZZ1H9 o] A (n=9,845) F2UH9 0] Z(n=8,124) P-value
A% (kg) 65.47+0.16 66.45+0.20 <0.001
52JEd (cm) 82.85+0.15 84.030.15 <0.001
AAZEASE (kg/m?) 23.89+0.04 24.17+0.05 <0.001
%7189 (mmHg) 117.70+£0.26 118.01+0.26 0.420
o]¢+718¢t (mmHg) 75.9240.15 75.09+0.16 <0.001
A (mg/dL) 99.84+0.28 100.600.30 0.075
ZZ2 Y 2H = (mg/dL) 192.34+0.48 191.21+0.55 0.134
T2~ E (mg/dL) 52.05+0.20 51.93+0.18 0.668
AW EZ Y2 S (mg/dL) 118.31+1.13 116.78+1.21 0.360
ZAA (mg/dL) 132.88+1.44 128.25+1.41 0.022
AT + BFA
(E 3) FZLH9 0|Xzt 0|F HPCHARIS Pkl MFQl A|MEHTIIX|4
W F21H9 o] Am=9,845) | ZZUH9 o] (n=8,124) P-value
A (kcal/d)" 1872.68+19.36 1789.07+17.82 <0.001
grslE (g/d) 281.65£1.75 271.83+1.73 <0.001
@l E (g/d) 70.02+0.56 71.860.55 <0.001
AHF (g/d) 46.10+0.46 50.500.48 <0.001
2329 (g/d) 15.1740.18 16.43+0.18 <0.001
ZY2HE (mg/d) 238.4543.85 251.3343.86 <0.001
20145 (g/d) 23.05+0.25 24.31+0.26 0.043
2 (g/d) 57.32+0.80 57.4240.79 0.890
245 (mg/d) 4754345 87 475.4146.04 0.997
¢l (mg/d) 1014.66+7.63 1041.38+7.71 <0.001
A (mg/d) 10.1840.12 9.48+0.13 <0.001
UEF (mg/d) 3209.85+30.38 3171.33+29.55 0.182
Z5 (mg/d) 2534.52422.17 2577.11£25.09 0.033
Z7VEAE QAT (gd) 297.9346.81 322.98+7.55 <0.001
27FBAE 42 9 (keal/d) 464.4349.50 498.46+9.49 <0.001
Z7MZAE 71HE (%) 21.94+0.38 23.57+0.39 <0.001
A LG A
3 57.96+0.32 56.07+0.33 <0.001
o} A} 6.45+0.10 5.97+0.10 <0.001
A= A3 1.6240.05 1.76+0.05 0.003
= 3d 43 1.59+0.05 1.49+0.05 0.022
A A 1.77+0.05 1.66+0.05 0.024
ENF PNEE 3.1240.03 3.14£0.03 0461
A, FAolAFE A3 P F 2.8240.03 2.87+0.04 0.199
a7 AN -GE-FHF A 6.79+0.07 6.95+0.07 0.003
i 4 fAFE A3 3.16£0.09 3.1840.10 0.876
Ea A A RS vlE 6.94+0.08 6.43+0.08 <0.001
JEF A3 7.11+0.04 7.19+0.04 0.092
T esh duA AF be 7.95+0.10 6.74+0.09 <0.001
erslE duA A e 2.49+0.05 2.52+40.05 0.435
A A A A3 Bl 3.2640.05 3.27+0.05 0.773
A AA A 2.89+0.05 2.91+0.05 0.549
AT + FFA
VEAME S g, AAFAFE, AE R, SF ofF, AEIYA
SARE: FEEY, AAFAS, AE AR, 5F o, AEHA, AuA HFF
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AFAF(p <0.001)7F Z2419 o] $7F 22 Aom & A 29 o]F 2TbeAFE A, 27t AF A4
AE ot ok B sl A B E o] (p < G, ZUFEAE 7S (p<0.001)7} =L Ao g 2A}
0.001), A" (p <0.05)0] ZZL}19 o] Ho] T Ao =tk AYZH7IA5 B Ao} AP SH A F4,

HA—]QO%E]. o].xl )‘]/\}(p < 0001) i 374‘%1 /g )\3—7 %1 }ijl—’ﬁ(p <

0.05), ZpAAbeU 2] A H ¥, TR/ 257 ouA

3. ABLHO W[y Fah Fo gors Maleh Ay HA MIEP <0.00hef IS el F e HIIE S

S|4 Aoz TAHAS.

At gakel 9 ol ol ol JELAAL 50, 149 myey M & FobEAIE Jj0izo)
AL H 7R e <3>3 o) JoFA A FH G A M2 QIobA ME(2bml AIMSIHIIX|2
SR F B A e Ed, A D HAS, AE o), &

T o5, 2Eerg A, olu A FFFS FAISkAL 418 AT A 2] Z2 9 o] A o] Fof 2TFFAFE 7]
Ak 2119 o] A o] F FFA A F vl A ol ol w2 A FFH e AREHIIAFE <iE 4>}
2, A, T3, ZE2E S, 2(p<0.001), 2o f, < 5>9 B} 27HEAE 7)ol o W2 ks A H %
ZF(p<0.05)0] 2119 o] Fol A dFFo] B 2o of AALHIIA|F 4 A] o, o] “H%k A, 1L
2 ENEAT 2713 2E AAE, 2 AE A € & 58 2T O, 5 o, 2EY 2 QA kA Al
&, Z7EAE Vo B Ay 22019 ojd 7 v ATE AL, AEHAAE A BT 2=
E 4) IZLHY O|X1t 0|F OIBAIE 7|00 mE Pk MFE
EERPRER F21}H9 o]F?
W il A4 2 AES 3 |Pvalue) ARSI 1 | ARES 2 | AHES] 3 |Povalue
(n=3,281) (n=3,282) (n=3,282) (0=2,708) | (=2,707) | (n=2,709)

olUA (kcal/d) 1677.72+28.59 | 1813.89+28.04 | 1954.58+28.88 | <0.001 | 1610.45+24.63 | 1746.34+25.11 | 1901.45+26.94 | <0.001
gElE (g/d) 301.0743.07 | 295.2142.83 | 26744+3.00 |<0.001| 280.8042.32 | 278.3442.34 | 254.77+2.38 [<0.001
gl (g/d) 73174092 | 72.84+0.87 | 66.25+0.86 |<0.001| 72.850.83 | 71.32+0.80 | 65.54+0.82 [<0.001
A4k (g/d) 42.694085 | 45974072 | 49.49+0.73 |<0.001| 44.83+0.70 | 47.49+40.69 | 51.40+0.67 |<0.001
T3A (g/d) 13474032 | 15058026 | 1676£028 [<0.001| 13.93+029 | 15.15:028 | 17.38+0.24 |<0.001
2y 2EE (mg/d) | 241164633 | 242.25+6.08 | 225.794620 | 0.003 | 242.5746.70 | 235.50+6.14 | 225.70+5.81 | 0.007
2o 4 (g/d) 2585041 | 23.86+039 | 20.75£035 |<0.001| 26774040 | 25204037 | 21.73+037 [<0.001
Z (g/d) 49.93+123 | 56654120 | 6530129 |<0.001| 45.52+1.20 | 54.58+1.18 | 63.03+1.21 [<0.001
Z+4 (mg/d) 478304936 | 499.9848.76 | 466.16£9.16 | 0.099 | 458.47+8.35 | 488.1149.6 | 452.35:9.24 | 0.262
2l (mg/d) 1064.47+11.91 [ 1060.79+11.20 | 944.15+11.11 |<0.001|1072.89+11.27|1058.98+11.32 940.83+10.94 |<0.001
2 (mg/d) 10.78+0.18 | 10.56+0.18 | 9.93+0.18 [<0.001| 9.22+0.17 | 9.158021 | 9.03+021 |[0.337

EF (mg/d) 3327.46+51.63 | 3404.54+53.73 | 3114.68+48.00 [<0.001 | 3194.34+48.05 [ 3224.61:+44.02 | 2817.45+41.86|<0.001
ZHg (mg/d) 2790.25+34.46 | 2696.63+32.82 | 2266.16+29.56 | <0.001 |2753.81436.48 | 2668.46+34.64 | 2214.78+34.85 | <0.001
HIER] A (ug RAE/)| 372.28+11.69 | 364.93£11.89 | 343211231 | 0.017 | 364.75+11.47 | 374.0114.72 | 339.06+13.64 | 0.030
Elo}vl (mg/d) 1.3120.02 1.29+0.02 1.15£0.02  [<0.001| 1.1940.02 | 1.19+0.02 | 1.08+0.01 |<0.001
2B Zehd (mg/d) 1.57+0.02 1.600.02 1444002 |<0.001| 1.57+0.02 | 1.62+0.02 | 1.47+0.02 |<0.001
Yo}zl (mg/d) 13.034022 | 12.92+0.18 | 12.08£0.19 |<0.001| 12.56+027 | 12.55:023 | 12.09+025 |0.032
HlERY C(mg/d) 60974341 | 60.8743.74 | 60334375 | 0.807 | 59.1042.56 | 63.68+2.82 | 59.70+3.97 |0.947
DAY 1: <939, AHES] 2: 9.94-23.73, AHES) 3: >23.73 % & U
2apEe] 1: <991, AFE9] 2: 9.93-23.79, AFE9] 3: >23.79 % & ol|UA|
A + BEoA
AW o], duR JAY, A, 1S FF, 2E o7, 5 o, 2Edx QAE, Ak AAEE HAE,
EENE
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AZLH19 BH N - = JUdElet ZIISAE MF H|L - mriHe) SezizUzAe [EE g8t 7

9 o] d 27134 E ez 2 Gdr AAF B SIS S ok AL AF A, F AL A A, A
A3} oy A, A, E3EA, F(p < 0.00D)9] AFHA7E 2 A AdF, T AL AF, AABARE Al A4 A F,
TFEAE VATt 22 E AT Wtk wbE g 1) AN 2T R A A, Ee AT ol A A v,
ShE, Tl A, 2ol 9l A, YER, ZF, ol g FRF-ER UAAF vl < 0.001) FEo] 271
BZE], Yolil(p<0.001), 2 =B Z(p<0.01), HIEF 2% 71owrt 2855 A7t vhe 2o 2 el

2l A(p <0.05)2) 437} vhe Ao g 2AbE QL) Z e
19 05 27HEHF 7lolm o ke gofa YHF 24 4
2} ol Ul A, A, E8A, F(p < 0.001)e] A F7} 27} vV, %
TAF 7wt 24 E A F ] wteh v ©s)
B, @, Aol f, <l bEF, ZHF, Holl, gli &zt £ ATE FUNAG JIRAL AR E FE3ke] 221419
Hl(p <0.001), Z&|2=H Z(p < 0.01), HIEFIL A, Yol2l(p  ©]4(2018d-2019d %) 2119 ©]F5(20203-2021)
<0.05)e] F7h e Ao ZAH ZRV9 oA o F=ale] Jdelst 2B AE] A 2ol S n)m
27V AF 7wl mhE AQSGpAs B Aok 4 shdck. 2 AR IR 9 o)1 o] F Gl o 2ol
AEH7MAF T4, ok 2L FH A, T AL A, 2RI, AT A 225 E P dut B
AAA A3, F A A, BA R FE AT A F3 Aoz A E.
A, RS EF UAAF B, ESALAT YA AukAQl 5292 221419 o] [l o] F-of vhel, g,
A HE, A AUAEF Bl&(p <0.001), 71X 74 25, 0 FF, 2E 2 AAE, fAk AR S
GZ-FR A (P <0.01) FEo] 27 AF 7olrt = g Aol glSith AE o o)A n| &S Al
S5 A7 e Ao R YEsT Z2UY19 o]F 2 v go] 21419 o] %7} =hth. 20219 =1 11735 A) <
7hEAE Zowel e MRS HTIAF B A3 A ezl 54 5 AEGE (7 304 o) Ae] njEge

(F 5) ARLHY 0T} 0|5 ZJ}ZAIZE J|o{Z0 w2 Al

IR

EERSPRER FZ1}19 o]T?
W ARES L | AR 2 | AHESY 3 |Povalue| AR 1| AR 2 | AHEH 3 |P-value
0=3.281) | (n=3,282) | (n=3,282) 0=2,708) | (n=2,707) | (n=2,709)

3 59.76+0.45 | 60.49+0.42 | 54.81+0.40 | <0.001 | 59.26:0.50 | 58.81£0.47 | 52.26:0.46 | <0.001
o}z 2} 6.9120.12 | 6.78£0.13 | 6.23£0.13 |<0.001 | 6.74£0.16 | 6.53+0.15 | 5.82+0.14 |<0.001
= A4 2.10£0.07 | 1.86£0.07 | 1.32£0.07 |<0.001| 2.17+0.08 | 1.88+0.08 | 1.39+0.07 |<0.001
= 74 43 1.90+0.08 | 1.72£0.08 | 1.29+0.07 [<0.001 | 1.76£0.07 | 1.51+0.07 | 1.22+0.07 |<0.001
Akl A 2.1120.09 | 1.94£0.08 | 143£0.08 |<0.001| 1.89+0.08 | 1.67+0.08 | 1.36+0.07 |<0.001
X Ax 43 3.3620.04 | 3.26£0.04 | 2.76:0.04 |<0.001 | 3.57£0.05 | 3.44+0.51 | 2.66+0.05 |<0.001
2, AolAFE AAst AMF | 3.04£0.05 | 3.05£0.05 | 2.55£0.05 |<0.001| 3.14+0.05 | 3.10£0.05 | 2.43+0.05 |<0.001
7] AR GFF A3 6.87+0.11 | 7.16£0.11 | 6.64+0.11 | 0.002 | 6.93+0.11 | 7.02+0.10 | 6.43+0.10 |<0.001
S5 2 SAE AH 236+0.14 | 3.5240.14 | 3.79+0.13 |<0.001| 2.19+0.15 | 3.25+0.15 | 3.47+0.16 |<0.001
EPAAE AR A vl 7.97+0.12 | 743+0.11 | 596£0.12 |<0.001| 7.7120.13 | 7.27+0.13 | 5.50£0.12 |<0.001
UEF 432 6.92+0.07 | 6.84+0.08 | 7.270.07 |<0.001 | 7.1320.08 | 7.10£0.07 | 7.76£0.07 |<0.001
FFEF ouA 4F vlg 8.72+0.12 | 8.16+0.12 | 6.90+0.14 |<0.001 | 8.21+0.15 | 7.21+0.14 | 5.77+0.14 |<0.001

#ﬁ}% A 4 Hl& 1.92+0.07 | 2.42+0.07 | 2.49+0.07 |<0.001| 2.17+0.08 | 2.55+0.08 | 2.45+0.08 | 0.001
A ouA] 43 vl 3.78£0.08 | 3.31£0.07 | 3.22+0.07 |[<0.001 | 2.94+0.08 | 3.38+0.08 | 3.08+0.09 | 0.164
oA A4 3 2.81+0.09 | 3.04£0.08 | 2.97+0.08 | 0.038 | 2.70+0.08 | 2.89+0.08 | 2.91+0.08 | 0.010
VAR 1: <9.39, AHES) 2: 9.94-23.73, AHE Y] 3: 32373 % % oYX
DAL 1: <991, A 2: 9.93-23.79, A9 3: >23.79 % & oUA
BE + BELA
BARS: o], duA] JHAE, A, 1S £, 2E AR, §F of, 2EdX QIAE, fAkA AAEE A,
21284
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A771(2016-2018) 7%, A1871(2019-2021'3) 8.4%, A8
7] 32k %81 2021 A E o= 9.0% = ZALE ATH A

213, 2022).

B Ao &5 off A} A3 I2 b9 o] K =
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o] 5 AHg-3h= 7)ol A491& o= A A & Bollen et
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13}k (Bollen et al., 2021). Knopf(2020)<] A-oll4]
£ 97 ZRu9 A o 2 2lste] B4 o]z;%g =
A kAl g5 A 912 21%] ™ ¥EE 35%+=
ESUd s s B2 AR Z/\]-E]‘”l:}(Knopf
2020). 2 AFelx 2 Z214H19 o] W7 v A| Z 2119
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AFENA T T AR ZALET oA A
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= A= 74 1074 5 <F 17F7) 2lEeh ettt
st ot =H9 MR Al A= ok 1/494] 1/3 A}
YEo] AlgkEold sjrha B8 9k(Otten et al., 2023)
U] AolS tide = @%ZA}E 3 714 94(2023)
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o= (k2,26 kg-4.53 kg)7F Z7HF A0 2 A E| Q)
(Zachary et al., 2020). Kang et al.(2021)2] 3t o] o]
E ez AT ATl s AT vt HlEo] 2
21419 o] A 23.9%00 A 229 o] F 31.4%= SV

2o 2 zAMEth(Kang et al., 2021). 2F7¢}(2023)<]
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dlok A g ol S7Fat ek of, 2023). LRI 213
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2 dF T S AES HE AE & Fuof Wt
2 o] B2 g5 A3 Hol AlFol
A7+ Fch(Naja & Hamadeh, 2020; Scully et al., 2009).
T AZF G2 20199 9} 2020 A2 E A5
H A A& ollu A A F=F2 2019 tiv] 2020 of) o

7k ez

& ghatglont freld £ ohgirka wEstslet
(£33}, S 44, 2018b). & AFAE Z21H9 oA

20199 A9 Z2H9 0] F 20201-2021 #1=
ahe) v et Aok TR0 o] e o) 4%

Lo Ao 2AMEI o) (2023)8) AT NE
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Atk of, 2023). A e R
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2] 2) 2 Y3 Prhshe A Eoleh(
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