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Abstract

The purpose of this study was to investigate the association between household economic changes by COVID-19 and dietary habits
in Korean adolescents. The study analyzed data from the 17th Korea Youth Risk Behavior Survey in 2021. A total of 54,848 middle
and high school students, 28,401 males and 26,447 females, participated in this study. COVID-19 lead to deterioration of household
economy in the lower level of household economic status (p<0.001). The deterioration of household economic status by COVID-19
was associated with dietary habits such as lower breakfast intake, and higher fast food, soda drinks, and sweet drinks consumption
(p<0.001). Logistic regression analysis showed that deterioration of household economic status was significantly decreased in
frequency of breakfast intake (OR: 0.73, 95% CI: 0.67~0.80). The deterioration of household economic status by COVID-19 was
also significantly associated with increased frequency of fast food (OR: 1.28, 95% CI: 1.16~1.41), soda drinks (OR: 1.42, 95% CIL:
1.30~1.56) and sweet drinks (OR: 1.35, 95% CI: 1.24~1.46) consumption (p<0.001). In conclusion, it was confirmed that the change
in household economy caused by COVID-19 was associated with dietary habits in adolescents. As the household economy deteriorated,
there was an increase in undesirable dietary habits including skipping breakfast and fast food consumption.
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(Ferrante 5 2020). Z=1H9 W92 FaF A 2344
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Institute of Education 2020). AR 2 St Al HA4FH A
FE Bdolu FE AlFstlon, ZHE AF A, vt
A A5 B4 T YYNES HPsto] AP A
Z1ofsigth BadS R 3 AEAB| P RA|A
FaEY 33.5%7F Hig4E ol &S, g WiRrEs
A7, A, A 344%9F ‘T 2P 20.1%2 7 ASsH= A
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Table 1. General characteristics according to changes of household economy by COVID-19

Changes of household economy

Characteristics ( nj;jt;l‘lg) Much worse Worse Similar No change X’ p-value
(n=3,200) (n=13,512) (n=22,136) (n=16,000)
Gender
Male 28,401(51.7) 1,842(57.6) 7,003(51.9) 10,955(49.4) 8,601(53.4) 30.6  <0.001
Female 26,447(48.3) 1,358(42.4) 6,509(48.1) 11,181(50.6) 7,399(46.6)
Type of school
Middle school 30,015(51.0) 1,556(43.7) 7,111(48.7) 12,008(50.4) 9,340(54.9) 46.1 <0.001
High school 24,833(49.0) 1,644(56.3) 6,401(51.3) 10,128(49.6) 6,660(45.1)
Residence area
Metropolis 23,862(41.9) 1,438(44.5) 5,857(42.0) 9,422(41.0) 7,145(42.6) 225 <0.01
Middle city 26,864(52.5) 1,548(50.5) 6,648(52.5) 10,958(53.2) 7,710(52.1)
Rural area 4,122(5.6) 214(5.1) 1,007(5.5) 1,756(5.8) 1,145(5.3)
Academic achievement
Upper 20,528(37.1) 1,069(33.9) 4,295(31.2) 7,954(35.4) 7,210(44.9) 887.6  <0.001
Middle 16,903(31.0) 827(26.3) 4,177(30.9) 7,253(33.2) 4,646(29.1)
Lower 17,417(31.9) 1,304(39.8) 5,040(38.0) 6,929(31.4) 4,144(26.0)
Household economic status
Upper 21,568(40.1) 780(24.4) 3,305(24.7) 7,900(36.5) 9,583(60.7) 7,649.7  <0.001
Middle 27,077(49.0) 1,198(38.0) 7,608(56.4) 12,405(55.6) 5,866(36.0)
Lower 6,203(10.9) 1,222(37.6) 2,599(18.9) 1,831(8.0) 551(3.2)
Paternal education
Middle or below 558(1.5) 71(3.8) 201(2.3) 210(1.4) 76(0.6) 870.1  <0.001
High school 8,665(25.7) 584(36.0) 2,608(34.0) 3,550(26.0) 1,923(17.9)
College or higher 22,958(72.8) 903(60.2) 4,649(63.7) 9,296(72.6) 8,110(81.5)
Maternal education
Middle or below 453(1.2) 65(3.4) 163(2.0) 170(1.1) 55(0.5) 7144  <0.001
High school 10,147(29.5) 665(38.6) 2,979(36.6) 4,142(30.1) 2,361(22.1)
College or higher 22,722(69.3) 944(58.1) 4,720(61.5) 9,224(68.7) 7.834(77.4)
Residential type
Living with family 52,426(96.2) 2,950(92.6) 12,855(95.8) 21,252(96.6) 15,369(96.7) 133.1  <0.001
Not with family 2,422(3.8) 250(7.4) 657(4.2) 884(3.4) 631(3.3)

Values are presented as number (weighted %).
Differences of each variables were analysed by Rao-Scott chi-square test.

(p<0.001). AA7F HL o5tE Aoz YEGTHLee 5 2021; Kim 5

7H7AA &0l w2 A5 78 Ao Wert glvkar 2022). 21197} 7147 A] oFste] wjAl= F3Foll et 3
SuT 2ol 0% 71 BOH, B B9 A ARNE AN Auk AEA S0l wor BAez
AL BT SRR ol Sedv, e ASE AHFA  Rolsh ZHA otskaol Eeh ZMsAo] althLe
7 o LTI SR o] 3T.6%E Uit felgt A 5 2021). Eg ZRuhom <lsto] A3l - AAH Lol
ol BATH00D). FAUE YO BAT AYAT BN AR FFL WA FHopAFo] B8 B}
NAE 71 AA £F0] G242 FZ2 U192 Qlsla] 714 st Ao 7 H I E I th(Korea Rural Economic Institute 2021b).
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Table 2. Dietary habits according to changes of household economy by COVID-19

Changes of household economy

. Total — )
Characteristics (n=54,848) Much worse Worse Similar No change X p-value
(n=3,200) (n=13,512) (n=22,136) (n=16,000)
Breakfast
<1 day/wk 15,935(29.0) 1,133(35.4) 4,200(31.3) 6,297(28.5) 4,305(26.7) 3473 <0.001
2~4 days/wk 13,227(24.2) 863(27.1) 3,499(26.1) 5,399(24.3) 3,466(21.9)
>5 days/wk 25,686(46.8) 1,204(37.6) 5,813(42.6) 10,440(47.1) 8,229(51.4)
Fruit consumption
<2 times/wk 24,183(44.0) 1,590(50.3) 6,466(47.8) 9,793(44.0) 6,334(39.6) 386.1 <0.001
3~6 times/wk 20,879(38.0) 1,065(32.9) 4,943(36.3) 8,697(39.3) 6,174(38.4)
>7 times/wk 9,786(18.1) 545(16.8) 2,103(15.8) 3,646(16.7) 3,492(22.0)
Fast food consumption
<2 times/wk 40,603(73.8) 2,200(68.5) 9,864(72.7) 16,496(74.4) 12,043(75.0) 188.1 <0.001
3~4 times/wk 11,294(20.7) 693(21.5) 2,868(21.4) 4,623(21.0) 3,110(19.7)
>5 times/wk 2,951(5.4) 307(10.0) 780(5.9) 1,017(4.6) 847(5.3)
Soda drinks consumption
<2 times/wk 35,765(65.6) 1,849(58.1) 8,581(63.9) 14,522(65.9) 10,813(67.9) 189.2 <0.001
3~4 times/wk 11,973(21.7) 735(23.2) 3,108(22.9) 4,948(22.1) 3,182(19.9)
>5 times/wk 7,110(12.7) 616(18.7) 1,823(13.2) 2,666(11.9) 2,005(12.2)
Sweet drinks consumption
<2 times/wk 28,425(51.7) 1,470(45.5) 6,857(50.6) 11,458(51.5) 8,640(54.0) 135.5 <0.001
3~4 times/wk 14,782(27.0) 855(27.0) 3,747(27.9) 6,140(27.8) 4,040(25.1)
>5 times/wk 11,641(21.4) 875(27.5) 2,908(21.6) 4,538(20.7) 3,320(21.0)

Values are presented as number (weighted %).

Differences of each variables were analysed by Rao-Scott chi-square test.
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EldthLee S 2019).
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[> o

SR 1

3. JHEZN M0l M2 HZHERS| KOl

FPR7A) Astol A3 e AL HAT 2K Table
3. 9F, 05, FUH AEdAA 5 W Wt AR
wstol EAH 0 Folah Bso] Qi Ao ek
THp<0.001). @A FAL 7-7AA ) Hate] mE fole 2
ol Bolx| Yoki, WA £FF S AL PHHA
o9 LhATRT SR o] 40.7%011 SFE B4 e
B9 7B A WPt ek o] 69.4% Tt 7
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o|& UEHtHp<0.001). dFL| 5Y o 4L +5=
st ASE 7HAAE WS YRt r S8 ol
18.1%= &9k, 59 vl F9-= 7H A A7} vlssitt
23t o] 86.5%F o} $-2J5t 2to]E X ¢ th(p<0.001).
IFYo 3Y ol IFE 59 B 7HEAAT v¢
Yt St o] 35.1%2 =9k, 3Y Ukl AL
7VYAA7E vlsittal §Ee wo] 71.9%E  YERT
(p<0.001). Ao 3 ol YAt 59 F9= 7H8
BA7E oS- VbRt SETE o] 27.2%2 w44, 39
u|gkel B9= 73 AA7E vlssthal SE3E o] 79.0%E
e THp<0.001). A A0 &2 F 2198 lste] 7Hg 3 A
7F vrbzl gk 9l 3
3t 255 o wol gt AL & = AUt IFY 3 o]}
13T 52 3 Had9l 4%, 2019E0] Blsto] 2020
H| gk} 3b4[Fo] S7FsE A S 2 UEFHTHKIm & Woo 2022).
FE3 FAUEE Ao AYATo|A QAAH AEHA
7} 30 H|gto] £2 Ao & YERGTHGu HI 2019). 1
o2 AP vght A S 55T Bt oyt Al
T AEH A, L3 5ol 5HoR S vH AR
Ay Zr= Tt

FHY AEH AT w2 B9 7HYAAE WS- vk
ohal ST o] 53.6%= 7MY =il 7P A7 vk o
I ST 7o) 435%2 BN, AEH AT FE AL T}
Z74Aol WSt} glokal -SE3t o] 23.8%= A UER
th
|

fru
o

(p<0.001). 21H O FZ1}192 Qlste] 7FgAA|7} Ll
AUEC] AEHAE ¢ Yol ’HY = RS I
T AR &F - A FHo| e A= 7HEAEAT |
© vpbg T Sk o] 403%E 7 =1, AFo] gl
%! Al 37} glokal St 7ol T714%E =
oF F-oIgt Afo]E K thp<0.001). FadS thido= o+ A
PATFoNA HAAZ T HpZ B, 2AEH A, 2
8ol 71 AA L et 9ol o 2 AoE YEyt
(Lee 5 2021). T3t 7Y AA] Aei7E ubdl 49 FAE9
$2 9 AT =2 A3g0] e Ao R B IEITHKim
S 2022). ZE 02 gt YA g Aol Y= Aol 7MY
A7} v VbR o S o] 4.5%0]3 7HY A A o
HSP7F Qitkal -SETE o] 1.2%E FJ3t AfolE YrErith
(p<0.001). 1HEE FZU192 Q5lo] 74 A7F vk
FE AEHA, 8, 928, £Y 5 FAATG o @2
e W Hog Yehytth

4. JVEZR HED HAE ASTO 0jXs Q8

SEGOR A AEA Wbt Bade] A5
AL GRS B Sote] BEEALY AFRAL
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Table 3. Health behaviors according to changes of household economy by COVID-19

Changes of household economy

. Total — 2
Characteristics (n=54,848) Much worse Worse Similar No change X p-value
(n=3,200) (r=13,512) (n=22,136) (n=16,000)
Smoking"
Yes 2,404(45.3) 248(49.1) 704(46.3) 861(44.9) 591(43.5) 54 0.167
No 2,925(54.7) 259(50.9) 827(53.7) 1,067(55.1) 772(56.5)
Drinking”
Yes 5,803(32.6) 528(40.7) 1,649(34.0) 2,180(31.5) 1,446(30.6) 56.4 <0.001
No 12,136(67.4) 820(59.3) 3,291(66.0) 4,759(68.5) 3,266(69.4)
Moderate physical activity
>5 days/wk 8,351(14.6) 599(18.1) 2,084(14.9) 3,123(13.5) 2,545(15.2) 57.5 <0.001
<5 days/wk 46,497(85.4) 2,601(81.9) 11,428(85.1) 19,013(86.5) 13,455(84.8)
Vigorous physical activity
>3 days/wk 17,073(30.0) 1,159(35.1) 4,201(30.2) 6,482(28.1) 5,231(31.3) 90.7 <0.001
<3 days/wk 37,775(70.0) 2,041(64.9) 9,311(69.8) 15,654(71.9) 10,769(68.7)
Muscle-strengthening exercise
>3 days/wk 12,595(22.5) 889(27.2) 3,176(23.1) 4,765(21.0) 3,765(23.1) 74.7 <0.001
<3 days/wk 42,253(717.5) 2,311(72.8) 10,336(76.9) 17,371(79.0) 12,235(76.9)
Subjective stress
High 21,245(38.8) 1,721(53.6) 5,889(43.5) 8,141(36.8) 5,494(34.6) 861.4 <0.001
Middle 23,226(42.6) 1,040(33.0) 5,678(42.1) 9,894(44.9) 6,614(41.6)
Low 10,377(18.7) 439(13.4) 1,945(14.3) 4,101(18.2) 3,892(23.8)
Depression experience
Yes 14,692(26.8) 1,272(40.3) 4,156(30.4) 5,673(25.8) 3,591(22.6) 540.7 <0.001
No 40,156(73.2) 1,928(59.7) 9,356(69.6) 16,463(74.2) 12,409(77.4)
Violence experience
Yes 775(1.4) 147(4.5) 202(1.4) 229(1.0) 197(1.2) 2524 <0.001
No 54,073(98.6) 3,053(95.5) 13,310(98.6) 21,907(99.0) 15,803(98.8)

Y Smoking in the recent 30 days.
? Drinking alcohol in the recent 30 days.
Values are presented as number (weighted %).

Differences of each variables were analysed by Rao-Scott chi-square test.

A A5 AT} Table 49+ 2} A8, BMI, EA|F5, St
&, A9, okl A3, AAl A, AF FE, oA 8, o
U stelS BAsta 71 A A 0] sk} Qs W4s 7]E0
= At 5ol 5Y o4 opF A AR 7HE A
A7F R 4 (OR: 0.86, 95% CI: 0.82~0.90)3} 714 A
7F o - b ZAE(OR: 0.73, 95% CI: 0.67~0.80) 2.2 7}
A7t Urﬁﬂ}x‘ﬂ—% SAALE FI5HA oFAAE St
%7} EolEe AoE Yehgthp<0.001). 249 o]&
A7|Eo] AQstela Qi PSS GO R S A4 =
W4 oHA] e o A4 ARE 158HY0] 7HE H A Wi

2 1%
{
>~

O‘OU% 7V AAsEER B 7PYAA $50] B2 4L

9.7%7t HA| AL THAA FEol R A= 24.5%
7F YA e Aoz YEY, 7MAA 0] W 2
Aol =2 AL &4 AUHGyeonggi Institute of Education
2020).

AFdo] 33] 0|4} PAEFE HHWIEE 7PFAA 7
B HAW(OR: 1.11, 95% CL: 1.05~1.18)7} 7Y A A7} w2
a2 (OR: 1.28, 95% CI: 1.16~1.41) 0.8 EAZ o7
FolsHA HAEFE HF7E S7loke Ao®: UEyth
(p<0.001). FFUo] 33] oA} ehALEE HHVEE 7HIAA]
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Table 4. Association between changes of household economy and adolescent’s dietary habits

Dietary habits

Changes of
housihold Breakfast (=5 times/wk) Fast food (=3 times/wk) Soda drinks (>3 times/wk) Sweet drinks (=3 times/wk)
economy OR 95% CI OR 95% CI OR 95% CI OR 95% CI
No change 1.00 1.00 1.00 1.00
Similar 0.94 0.90~0.99 1.04 0.99~1.10 1.11 1.06~1.16 1.11 1.06~1.15
Worse 0.86 0.82~0.90 1.11 1.05~1.18 1.16 1.10~1.23 1.15 1.09~1.20
Much worse 0.73 0.67~0.80 1.28 1.16~1.41 1.42 1.30~1.56 1.35 1.24~1.46

OR, odds ratio; CI, confidence interval.
Reference is no change.

Adjusted for age, gender, residence area, type of school, academic achievement, economic status, residental type, paternal education, maternal

education, body mass index.

7F Wk HAW(OR: 1.16, 95% CI: 1.10~1.23)3} 734 A7}
oo LhkRl HAE(OR: 1.42, 95% CI: 1.30~1.56) 0.2 EFALS
2 A3 BTt Sk ASE YERTHp<0.001). Y
of 33] ol dtt= 5= AFWIEE 7HAATE vkl
ZAE(OR: 115, 95% CI: 1.09~1.20)3}F 7 A7 off-9- Ll
% ZHA™(OR: 1.35, 95% CI: 124~1.46) 02 Tiits 38
AH NErt S7kske A& YERETHp<0.001). Z2UH9
olF 7HgAATEC] B Y A5 HH H fAEF
T AHE 327%7F A4S 7P AA o] W2 sHAY
o] A= 35.9%7t 75t SAH SR FoTt AolE
FATH(Gyeonggi Institute of Education 2020). 7}g4A| $=5=0]
£ Y BEe wiEg=A AF7F 26.7% FAokA 7t
BAAA o] R Y9 B9= 34.8% S7Foto] Fofgt
Z}olE H Y th(Gyeonggi Institute of Education 2020). L& E
2 FZUI19Z Qlste] 7HAA Szl yuhd F§- o
Alo] F7Fstal, AERE, ehAbZ R, ddtths 220 A
HE7h S7ksto] 7 ARl 9% Aol 8% FF & Ao
& A7 AgATolA 7P AA o] B2 BE 4R
HERIT 7718 5 QFAF FE5A vlgo] w1 A3gn
THE Aol fHEo] 2 Aoz HIEGH(Korea
Rural Economic Institute 2021b).

B AT 2019 A7 JAEAG YRR AR E o]
sfof Hade] TR0 AT FYHAL et A%
o ATYL Pohiy] gIste] Susteint. TEHIE <
Hadel ARA dalo] e Auael B4, A4,
7] Aot Aol n]x: G st 91t
J5HA 28,4017, oMY 26,4778S EFOHE 54,848
ggom Basteet. dataol elstgel wlste] mziho

2 Aol i oo

2 QIS 7P AA7E v Wbkl A L= Ve THp<0.001). St
ARHo| FEFE, 7HAA 0] RS4E AEUHIR
A%t 7HAA7E B WEFEATHp<0.001). Z2UH9= Q19 7
73A F<2o] wiS- vhkxl B9 3 1Y o]} o AAL Rk
7F =%THp<0.001). 7HYAA S=5o] v vkl J4E-E
WPAERE, gt S8, duhhs S8 AFRlErt #2340
(p<0.001). 7P A s=520] bzl Fado] dx 355 o
o] sh= AL = YERTH(p<0.001). 7HYFA| 4ol
X ado] AEAE ¢ Wol Wl glow, &5 - At
Aol £ Z 0= UEEThp<0.001).

F2U192 QIS 7 A ®sht 453 & JTFS
E4517] 9ot 2AAE AL AASH A3, 71
Al o] VHASE obAAL RIZZE WOITHOR: 0.73,
95% CI: 0.67~0.80). 7} 7AA| 42Z0] Yuld42 frEZT
AF Bzl 271619 tHOR: 1.28, 95% CI: 1.16~1.41). E3F
TV AA o] YukRl JAdo] RS HE(OR: 1.42, 95%
CL: 1.30~1.56) @ &= S F(OR: 1.35, 95% CI: 1.24~1.46)
9] AF Wzt EA YEETHp<0.001).

£ A3E 2 79 SIS 7HA A ok AR, HAEY
A7) BaE ot A5E ool A5 A7| Bl HEF
(self-report bias)o] E3HE 7HsAlo] QUth €A, 24} AIRE
ol gate] BT JATEA M5 FEst ARTA
mieto] Agto] 91, M5 HAGT AT 5= Utk A
A, T2 A3t 7 FA 2] Wstol| gt M7t gt A
2 AlgtE]o] i, "9l o] A 7] Hilo] ot
Aoz A =t AL Yt IHo = 5t
I E AFe VP FESHE TR RARE 5ot 42
ddolgZ g0l AU S tiE & 5 Qs BES P85
Fh= Aol ok EF F2UH9E QI3 7Y AA| F2
HIE 40| AgTo] v TS Telskltt= &

Aol siet

i

o
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