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Abstract

This study examined differences in dietary and lifestyle behavior and weight status among Korean adolescents from
multicultural families(MF) and non-multicultural families(non-MF). This analysis included 111,067 adolescents(MF:1,751,
non-MF: 109,316) from the 2017-2018 Korea Youth Risk Behavior Surveys. Data on dietary and lifestyle behavior
were self-reported using a web-based questionnaire. Body mass index(BMI) was calculated using the self-reported height
and weight(kg/m?). Weight status was determined based on the 2017 Korean National Growth Chart:
underwelght(welght for-age <5 percentiles), overwelght(85m< BMI-for-age <95™ percentiles), and obesity(BMI-for-age
>95™" percentiles). Using a multiple logistic regression after adjustment for sex, school level, residence, and household
income, adolescents from MF showed higher odds ratios(ORs) for being underweight(OR=1.60, 95% confidence interval
(CDH=1.29-1.99) and obese(OR=1.22, 95% CI=1.03-1.43) compared to those from non-MF. Adolescents from MF were
less likely to intake fruit >5 times/week(OR=0.86, 95% CI=0.76-0.96) compared to adolescents from non-MF. Males
in MF showed a lower OR for having vegetable >5 times/week(OR=0.74, 95% CI=0.60-0.92) than males in non-MF.
The adolescents in MF also had lower frequency of consuming sweet drinks and fast foods than those in non-MF.
The OR for engaging in physical activity >3 days/week was 0.83(95% CI=0.74-0.94) in MF’ adolescents compared
to non-MF’ adolescents. Korean adolescents in MF showed higher risks for being underweight and obese as well as
engaging in unhealthy dietary behavior compared to those from non-MF. Our findings can be used to develop nutrition
education programs for adolescents in MF.
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AAAA o2 FAFolt Hwke] fHlEo] Folldl
w2} Hadzel Yehdes IAlE = HRte] 8%
F EAE thFEaL QItHNCD-RisC, 2017; Ogden et
al., 2016). H2d7|9] AT S7h= FF A7 w4
Zgke] Wy 935 Eol= Ao R A rHLiang et
al., 2015; Reilly & Kelly, 2011). 3+d H2wd7]e] A
AT AA Aol Al Aol Ads 77 e
skal, WY Ast, sk v 2 A5 At 5o A4
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etal., 2013; Malik et al., 2013), o} Z2|(Croezen et al.,
2009; de Gouw et al., 2010), Al4)1&% 2=(de Gouw et
al., 2010; Winkvist et al., 2016)& 2 vjgke] 99 &
Qlow Wl =8 olefd 17 Ak Wadel 7
T8 ASAAA B0 e v e vehit)
(Di Noia & Byrd- Bredbenner, 2014; Noonan, 2018;
Siu et al., 2019).
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A o vlgo] Eom, e A5 Fob BHE A
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o AFshe 25t s
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thespl<= stAo] vltheshrtE shalel] vlal] ohd 2
A 2 Ad AF AdEelN w2 HAeE Bl
(01F3] 9, 2015). tHEspIEo] Hx= vre AL A4
A=), Aof gl 2Este] apo], Aot oJft Hgh
Ae] = Fo7 Q8 Yehe 14 Axks £0171

A= AEHQ] A7 TA ZFe] dad os

o 1
£ F2 AgolFoge] 292 wkol ldHo] gor
(A, o8, 2009; HAY I, 2012; FA <],
2010; GF2F, 2016), THESPIE W) Fade thgos
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o, wel HTh A4 X182 S8 ol5o] Za
dok EAZ Telela, A 2 A% ANe 98 144
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IAHSL Ol AHskEn)

CIREPIS BT HICHREIE Aol 4

ot Aelet HS

A BT 2017-2018 HAAZIZISENTAL K2 £A 3

U kg AAEkE, 20059RE wid ZAE 5
Waka k. FBHe BE 55 Wl ofs) 45 of
8007 6%+ ool $elue} %, mESAS ZAlEH,
3 AP LelzA (R, 2018).
o] 1/\],__ )\1}\(1)]:0‘} /\gﬁ-/\t}’ /1\4];3} xﬂz’ om].z% .ET/H
5 % 103/he] B3 TP o, 24 e
QIEYlo] 7Ps et St AFE Aol Ttz v 2
Ho| FFEZ ol§ste] ZAlol TIst et WL 5
= 2} Eslolxel Hste] ZAbol Folah k(A
2 BE2018).

B ATtk iokesblE A ekl
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AYPAFBMIZE 291 272295 443 2L ABES
WE F A5S 2w e 39U ALY 5, 1093169
& #Ao) TSIk THESPIE Yoo oA m
ofele] 2% 1 eI} obd A9, 19327 F
BMIZH 259 1812 AI9I3k 5, 1,7513& 240
aataict. ol w}a} AR WA F 111067907,
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2E 57 SAS(Statistical Analysis System
version 9.4, SAS Institute, Cary, NC) T2 133 &8
sho] Psiiey. &A 74 A, ESF2EAE st
of FsHT, HHFHF, 7AE ARSIt thdAke]
dut 54, AT A, 248 2 Agdsw g v
8¢ RE(n)ol NEE(%)E ArEkden, thesris
Aadd vrhEs S AadolA olHdk BigEe] 2

o ko7t A=A Tetebr] f3l FholAlE HAS o&
Fack thEs ks Aadat vivkEss Aade] A
e, A 2 A YEE vk flal Add,
AFAS, 7HASS B WEE XI5 o5
A3 RS AABE e, HoEss Had
S J|Eo R tEIpIE Aol 2 =H]|(odds ratio,
OR)$} 95% 212 77H95% confidence interval, CI)<
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(E 1) C23VIE Ao HIok23D1E HAadel oot §4 dla
ZAA Blis i = s
(n=111,067) (n=109,316) (n=1,751) P-value

n % n % n %
4
et 56,299 51.9 55,471 51.9 828 49.7 0.1322
SRR 54,768 48.1 53,845 48.1 923 50.3
IRTA=S
8L 56,064 46.4 54,978 46.3 1,086 56.5 <0.0001
Atk 55,003 53.6 54,338 53.7 665 435
AFAY
A 49,760 432 49,142 433 618 36.9
FAhEA 53,246 51.0 52,399 51.0 847 50.4 <0.0001
A 8,061 5.8 7,775 5.7 286 12.7
THAES
3 12,088 11.0 11,951 11.0 137 8.1
4 33,947 30.9 33,650 31.1 297 17.2
= 51,656 46.2 50,783 46.2 873 48.8 =0.0001
=3t 11,391 10.1 11,032 10.0 359 20.7
ot 1,985 1.8 1,900 1.8 85 53

T3PS dPdRbelA] FEt ] BlEo] E=3kTH(56.5% vs.
46.3%, P-value<0.0001). THEs}71E A2 do] HchE
sk Aaddd vls ti=Aldl AFshs HlE Sl
(36.9% vs. 43.3%), FA| G A= HlE&2 =4t
(12.7% vs. 5.7%). Eg+ thespt= Aad 7 745
TEg ‘ToP EE ePetal 3EE HlEol 26.0%<
W, vt S HaddaE 11.8% 9tk
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o] wet thEspr s Aadd vohEsr g a4

£ Hugk A3 (29 13 2ok dA
gl FeA, o BTolA thEsE Aadwt
HohEs IS Aade AT dErE o]l Aol B
k. A gl A vlehEs ks Hade] AAlF &
HEL 4.8%, HYF FHES 102%S HSl AHd Hlg)
thts1E Aadolxe AxFE FHE] 7.4%, vt
FHELS 12.1%=2 YERITHP-value<0.0001). HstA=}
Ao B o] A 3 Afolx HSdt ARE B
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3 W=rh A2 o, 7lgERe} H2EFES] A
M7 A2 dos vepdth geelis viuEabr}
= oo vlsl thEs s AHade] Al Aa A3
HIsrE A2 Ao yepton, AEFE A3 Nes
Stk oA el thes ks Fade] M2
el vl sl sfAEFTo] A Wnr) He A
o= Yyttt 2 AFe] A HA odAret ofshy
oM thesp st Bltkesi s Fado] AF Hied
Apols Ho=H, thesh ks Fadedr 2 7d ¢
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=30t
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al AiskEn) SHEHQ} A AN H| 201720184 &

AAZZHENTAL IR 2 5

o . . - .
. . 8.5 ol
9.2 :
8.8 9.7
80.0 1 =t
60.0
g
il
= 78.8 73.9
* ioi 75.8 [ 73.0 69.5
20.0
00 18 74 4.5 75 5.1 74
' ok A the s W ohE s thE st ok sk e st
(n=109,316) (n=1,751) (n=55,471) (n=828) (n=53,845) (n=923)
AA (n=111,067) 154 (n=56,299) o5+ (n=54,768)
(P—value<0.0001) (P—value=0.0041) (P—value=0.0003)
oAAlE oAdAlE odAds auvt
[OF 1] MdHol| E ClE2EPtE MAEdst HORESDIE HAEHe| HE A H|w
4, CHRSPDIE HAWTH HICHRSPDIE HAWol 4 A A% 2 48xd Peist A% dejol g o=
ga ¥ vl g 7latste] <& 4ol ANSHAT THEsIE Jade

tREap s Aady vuEapls Jade A
e Apoli= <3F 3> 2ot A o dAbelA v
IS Aade vuEspiE Fadel vE 555
© HEo] Bta1, H2 7Y sete AAEE REE A3
o, 2pale] A% el el AdekA] X7k Holztar
AT Hlgo] =3Itk FA AN E BEstE Ha
ol AAIRE Wyt v, 237 Aol tigk Ql4jo]
A ket ofghle] A, tREsP S Fade v
15 A vls) 258 dhe Hlgol BaL, AAle]

A7gEHA] ekl QlAfsh= HlEo] itk

5 Ch=2PI&
ot MES efof cist 2=H|

HAGM A

= X

HTHES S (e 71Fo 2 thEahE Fadd)

HITthEs71E Aadel vjs] AAlS 13 2180l 1.60v)
(95% CI=1.29-1.99, P-value<0.0001), u]%} 45 2|3
o] 1.22u§(95% CI=1.03-1.43, P-value=0.0184) =it}
ol A= thtsr s Fade] AxE 3 A8
Egko} BA|Fol vlvke] gk o =ulE folgt A7
£ HolA| ogith thEsE AAde vthes s A4
adof vjsf # F= 59 o) AF, 7HEes F 39 o]
2 AF, H=EFE F 39 o Al digk 2=n)7t
247} 0.86, 0.89, 0.822 LRt} @Al 74, Btk
bS] vlE) thishr s AFadolA] i F 5H o]
2} 4ol gk 9. =n|7} 0.74(P-value=0.0074) ©]laL,
oA e] - thEs s Aadolr] 55| dish 9.=H]
7} 0.73(P-value=0.0247) ]t} w3t vthEsl/ = 4
W e chZsP s Aadelr 5= 3Y o AlAlEs 4
Aol it ©=n|7} 0.83(95% CI=0.74-0.94, P-value
=0.0023)2.2 vEbdth
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(Z 2) 4o wE Ch2PHE 280 H|oE2ePE HaEH9

A (n=111,067)

23HY (n=56,299)

oJ8HY (n=54,768)

" HthEsp & | thisp < Hthis | thespl< HchEs | thesb s
TE P-value P-value P-value
(n=109,316) | (n=1,751) (n=55,471) (n=828) (n=53,845) (n=923)
n % n % n % n % n % n %
oK) 2t 44
A2 7d B
19,187| 17.7 | 299 | 17.2 9,850 17.9 | 134 | 15.6 9,337 174 | 165 | 18.7
o) 3kt
F 124 15,442 14.1 | 271 | 16.1 6,892 124 | 116 | 143 8,550| 159 | 155 | 179
0.0536 0.0988 0.2166
F 34 15,310| 13.9 | 250 | 15.1 7,188 | 129 | 110 | 14.9 8,122 151 | 140 | 152
T 5d ot 59,377| 54.3 | 931 | 51.6 31,541| 56.9 | 468 | 55.1 27,836| 51.6 | 463 | 48.1
32 44
e 7d 5t 10,249| 9.4 | 198 | 10.9 5645] 102 | 104 | 126 4604| 86 | 94 | 93
) spoleh , . . X . . S . .
F 124 31,884 29.2 | 571 | 31.6 16,195| 29.2 | 272 | 31.1 15,689] 29.2 | 299 | 32.2
0.0004 0.0331 0.0156
349 30,585| 27.7 | 491 | 28.9 15,486| 27.7 | 222 | 28.1 15,099| 27.8 | 269 | 29.6
F 59 ol 36,598| 33.7 | 491 | 28.6 18,145 32.9 | 230 | 28.2 18,453| 34.5 | 261 | 28.9
A 33
A 7Y Bt
2205 40 | 34 | 44 975 | 35 | 21 6.3 1,230 | 4.6 13 | 2.7
) ot
F 129 8,733 | 157 | 145 | 159 3928|140 | 56 | 14.1 4805| 17.7 | 89 | 17.6
0.2680 0.0032 0.3372
F 349 13,322 240 | 224 | 26.8 6,595| 234 | 111 | 28.6 6,727 24.6 | 113 | 253
F 59 ol 31,477| 56.2 | 460 | 52.8 16,786| 59.1 | 207 | 51.0 14,691| 53.1 | 253 | 544
e 7d 5t 7982|147 | 123 | 15.1 3197 | 11.7 | 44 | 12.8 47851179 | 79 | 171
= ekok) R . . R . . , . .
F 12¢ 13,882| 252 | 202 | 244 5918213 | 72 | 179 79641294 | 130 | 30.2
0.0921 0.2686 0.0991
T 349 11,677| 214 | 158 | 17.8 5906|213 | 72 | 189 57711214 | 8 | 169
F 59 ol 22,196| 38.8 | 380 | 42.7 13,263| 45.6 | 207 | 504 8,933 | 31.3 | 173 | 358
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ChEPIE M HICKZSPD IR MANAO| AlAlst O AUskSat SHEHO AIF AMEH Hlwk 201720184 HAWATHENZAL K12 7
(E 2) d¥ol| g Cl23otE Haun HICkE2EHEE M| A SHE] H|w(AH[X)
AA| (n=111,067) A (n=56,299) oJghAl (n=54,768)
" HohEsp | thesh < HohEsp | thesph = HthEsp | theshl<
TE P-value P-value P-value
(n=109,316) | (n=1,751) (n=55,471) (n=828) (n=53,845) (n=923)
n % n % n % n % n % n
Sge A4
= 7d 5t 22,578 20.5 | 395 | 22.0 8,572| 153 | 148 | 17.6 14,006| 26.1 | 247 | 264
o) spoleh , . . X . . X . .
F 12¢ 50,304 459 | 794 | 44.7 24,535| 44.1 | 370 | 43.8 25,769 47.8 | 424 | 45.6
0.4331 04115 0.3087
F 349 24,359 22.5 | 380 | 22.9 14,641| 26.6 | 197 | 253 9,718 | 18.0 | 183 | 20.5
F 59 oAt 12,075 11.1 | 182 | 104 7,723 140 | 113 | 134 4352| 80 | 69
7FEE A4
5]1 701 %_o]-
13,134| 12.0 | 252 | 13.6 6,112| 11.0 | 115 | 13.1 7,022 13.1 | 137 | 142
w4 ekt
F 12¥ 43,465| 39.4 | 750 | 41.7 20,836| 37.4 | 344 | 404 22,629 41.6 | 406 | 43.0
0.0180 0.0572 0.4735
F 3494 31,829 29.2 | 471 | 27.8 16,927 30.5 | 220 | 284 14,902| 27.7 | 251 | 27.2
5¥ o)At 20,888| 19.4 | 278 | 16.9 11,596] 21.1 | 149 | 182 92921 175 | 129 | 156
sEFE Y4
A2 7d B
21,485| 192 | 467 | 25.7 10,286| 17.9 | 215 | 24.6 11,199] 20.5 | 252 | 26.8
w4 eggit
F 12d 65,802| 60.2 | 996 | 57.0 |<0.0001 |33,451| 60.3 | 470 | 57.9 |<0.0001 ({32,351| 60.1 | 526 | 56.2 | 0.0001
F 3 oAt 22,029| 20.6 | 288 | 17.3 11,734| 21.8 | 143 | 17.5 10,295| 194 | 145 | 17.0
2 44
A2 72 B2t
A 252 12,418| 224 | 221 | 25.7 5642|201 | 8 | 21.0 6,776 | 249 | 136 | 29.9
w4 ekt
F 12¢ 29,037| 52.2 | 390 | 46.1 | 0.0061 (14,343| 50.7 | 183 | 47.8 | 0.5970 [14,694| 53.7 | 207 | 44.6 | 0.0006
F 3 oAt 14,282 254 | 252 | 28.2 8,299 29.2 | 127 | 31.1 5983|213 | 125 | 255
4 B4
Az 79 Bt
w2 elor) 8986 | 164 | 132 | 16.0 5593|1201 | 75 | 182 3393|124 | 57 | 14.0
F 12¥ 24,591| 439 | 361 | 41.8 | 0.4196 (12,632| 44.3 | 167 | 42.0 | 0.3251 [11,959| 43.6 | 194 | 41.6 | 0.6207
F 3 ol 22,160| 39.7 | 370 | 42.2 10,059| 35.7 | 153 | 39.8 12,101] 44.0 | 217 | 44.3
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MELATL SHE| H|D

A (n=111,067)

34 (n=56,299)

&3+ (n=54,768)

" Hthes S |thes ks Hthes L= thes < Hthe s thes <
T & P-value P-value P-value
(n=109,316) | (n=1,751) (n=55,471) | (n=828) (n=53,845) | (n=923)
n % n % n % n % n % n %
-7 o
oly e 92,827 | 84.2 |1,547|86.6 46,107/ 82.3| 706 |83.1 46,720|86.4 | 841 |90.0
0.0262 0.5767 0.0099
Gl 16,489 | 15.8 | 204 |13.4 9,364 |17.7| 122 [16.9 7,125113.6| 82 [10.0
F9 A%
oly Q. 103,370 | 94.2 |1,657/93.8 51,002(91.4| 764 |91.4 52,368/ 97.2 | 893 | 96.1
0.5354 0.9612 0.1715
&l 5,946 58 | 94 |62 4469| 86 | 64 | 8.6 1,477 2.8 | 30 | 3.9
AAEF =
HT 79 Bt Ql}| 25,605 | 24.0 | 457 [26.6 7,454 113.8| 153 [19.0 18,151{35.0| 304 |34.2
F 124 41,644 | 38.5 | 678 139.4(0.0105(19,358[35.7 | 309 |38.6 [<0.0001 |22,286|41.5| 369 [40.2|0.3618
F 3 oAt 42,067 | 37.5 | 616 {34.0 28,659(50.5| 366 |42.4 13,408(23.5| 250 | 25.6
AT 24 947
As 284S A=
~ 51,978 | 48.0 | 818 |48.0 29,097(52.6 | 443 | 53.6 22,881|43.0| 375 |42.4
344 et
AF 725 sl
st ot 36,242 | 32.8 | 60532.9/0.9966(13,365|24.1| 190 [22.1| 0.4590 |22,877|42.2| 415 [43.6|0.7133
SO
Az SHHAE
21,096 | 19.2 | 328 [19.1 13,009(23.3| 195 |24.3 8,087 |14.7| 133 |14.0
Sfs) =shsick
Al gt 24
n2 Hol} 27,831 | 25.6 | 474|275 17,366[31.4 | 286 |34.8 10,465|19.4 | 188 |20.2
HEo|t}h 40,284 | 36.7 | 587 {34.2(0.1157|18,796|33.8 | 255 |31.7| 0.1535 (21,488|39.8| 332 |36.7(0.2492
o] & Holr} 41,201 | 37.7 | 690 [38.3 19,309|34.8 | 287 | 33.5 21,892/ 40.8 | 403 | 43.1
7% e dig 14
7733+ Holoh 79,936 | 72.7 |1,206|67.1 43,354|77.6| 613 |71.5 36,582(67.4| 593 | 62.7
HEolt} 22,839 | 21.1 | 417 252 g 001 9551 | 17.6 | 169 |22.4| ( gpog |13,288]24.9 | 248 [27.8|( 0142
A Bk
o]} 6,541 62 [128| 7.8 2,566 | 4.8 | 46 | 6.1 3,975 77| 82 |95

- 112 -



CHREPIS BT HICHREIE Aol

= oal:n_l'

SHERR} MIZ AEH H|m: 2017-201814 &4

ZIREITA XIE 24 9

(E 4 Mol G2 CIZEIE AV AN W MBT Helet HE Aejo] oxu|

A4 (n=111,067) FEHAY (n=56,299) ofatAl (n=54,768)
. lelis e = B e e HH23E | sk HGEsE | sk
T @e100316)| (m=1,751) [PVl (q=s5471) | (n=828) |PTVAIUS| (n=s3845) | (n=023) |Pvalue
OR |OR|95% CI OR  |OR|95% CI OR  |OR|95% CI

As 3=
AAZ 1.00 |1.60[1.29]1.99(<0.0001|  1.00  [1.64]1.18/2.27/0.0031|  1.00  |1.57|1.18|2.09]0.0018
A% 1.00 |0.98[0.81{1.18/0.8378|  1.00  [1.01/0.77|1.32[0.9355|  1.00  [0.95/0.73|1.23|0.6871
CIk 100 |1.22[1.03[1.43/0.0184|  1.00  [1.11/0.88|1.39[0.3806|  1.00  |1.40|1.10|1.77|0.0063
oF 2t A
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AAEE =
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AT =4 o7
A s 2l
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