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Abstract

Many displaced North Koreans (NK) are living in South Korea (SK); however nutrition research with the displaced
NK is limited. This study examined food and nutrient consumption status of displaced NK children (6-18 year-old)
currently living in SK. A total of 154 children were recruited, and a pre-tested dietary behavior questionnaire, food
frequency questionnaire, 24-hr recall method were used. Sex- and age-matched SK children (n=462) randomly
selected from 2009-2010 Korea National Health and Nutrition Examination Survey were used as the comparison
group. This study found that more NK children skipped breakfast (37%) and dinner (11%), and ate breakfast
(38.8%) and dinner (18.2%) without family members than SK children. Many NK children reported that they rarely
ate bread, rice cake, hamburger, pizza, fried food, candy. NK children consumed significantly less energy and
nutrients (except calcium) and obtained more energy from fat and protein than SK children. Overall index of
nutrient quality in NK children, however, was generally good. Length of stay in SK and breakfast skipping rates
were significantly associated with lower diet quality. Therefore, nutrition education with displaced NK children
should target those who recently came to SK. How to incorporate “new” foods, generally high in energy, sugar,
or fat, in healthy ways and importance of breakfast should be emphasized. The growth patterns of the displaced
NK children who were born and raised in food-deprived environments and will grow in food-affluent environments
of SK should be monitored for health promotion of the NK children and for nutrition policy of the future united
Korea. (Korean J Community Nutr 17(4): 407~418, 2012)

KEY WORDS : Displaced North Korean children * South Korea - food * nutrition * migration

o 28 ST IR S olellel ST o ke

N E

EoR 1990 tHH A58 Folgkar 2000 o]
213 SHA AJEo] 3AEE el on EE|: 2000
SRERE TRA] Zdsdo] v A @ zfjel] o] = a1 Qlek(World
Food Program (WEFP) 2011). 23552 53] FH A=

A5 2012 69 229 W
S99 20124 89 19 74

Aelel: 2012 89 99l e
*This research was supported by the National Research Foundation
of Korea (NRF) grant funded by the Korea government (MEST).
"Corresponding author: Soo-Kyung Lee, Department of Food and
Nutrition, Inha University, 100 Inharo, Namgu, Incheon 402-751, Korea
Tel: (032) 860-8121, Fax: (032) 862-8120

E-mail: skleenutrition@inha.ac.kr

2 48 A ¢lt}(Democratic People's Republic of
Korea(DPRK) Central Bureau of Statistics 2002;
DPRK Central Bureau of Statistics 2005; Shim
2011). F3te] 54 o]s} ojHo] JFawF S 19984
FE 2009@7k4] H3$hd=o] United Nations Children's
Fund (UNICEF) Y WEP & =A|7| 78} 7] 2183t 9ok
AR E o] g38te] dofr, AleFiSo] o deigled
19989ell= 714781 (stunting, Height—for—age z—
score (HAZ) < —2)9] 62% R 374 JFEER] FAR
(wasting, Weight—for—height z—score (WHZ) < —
2) % 17%01 D8foirt. 71 o] F H3] fhehs A= B

o131 e} 7H A ARRL 20095 M 71
AR 32%, AT 5%E 3] 2 JFEH, 53] =
& W QLSS Holal Qi

~407 -



408 - Haro| e ofRAe]

53 A AR 2F57F 1998\ 2wt =¥ ofdd o] dkre] el niste] Al 5 AIZE 2o ofoka A
olo] HJsle] AJ910) Azt PEat Holuk MBAT- (Chove  F5 & 212 Rusgict, 1)1 A%} Jobr HHE o}
S 1997; Park & 1997; Chang & 1998; Park & FA = kAT Kim (2011)2 ghayol] Asslal Q= A
1999; Chang % ZOOOa, Chang 5 2000b; Hwang & Q1 Helo|gdr 52 A7 S AFste] b= JzF & A
Chang 2001; Shim & 2007) 55 &= AJQle] vlgte] & SRS} &5 viiks5el 42 ol ol w=do]
sk AIRIEO] A AIgS vlEete] wh JoRdH], =4 & e AE TsIsit shellA Aust v 9= (Choue

S AZEE 7R 2 Yok B uska ok = siAdE A % 1997; Park % 1997; Chang % 1998; Park %
o= Algkrizo] o]d AJHRE] A7|7HA] A|&EH o7 o 1999 Chang & ZOOOa, Chang % 2000b; Hwang &

Felel Y= PR etar shAtE Chang 2001; Shim % 2007)- #F=0]u} Sl A3}
5oH0] JoFEd SRS HEEe] EAZE o} skl = HilolEiES th o R SIglou ATtEA o] Hgte

T 2 9% vE 5 ok "o lE Edst doljlxrlel o AFskaL E A2 Aolo 3-8 73l

Fag Aol oA HH P58 A YA vl B o] A= obg] B E|A] 9k shto] AFshz Hdto|d

Fol BES F JEF AW eV 2dE L, T olF I TR T ofRIol (6A~ 184D E thd o R A5 % AF

I i ol dEst A0l wolA HW v|v T 5 ASS Feteto] skl Bgje) vl wEkgitt. o] A7 A=

e AY §3o] o] =of vk ik (Barker 1992; FUgl=roll tju|st JoFga o st xlm5= &84

Barker 1994; Gluckman & Hanson 2006). #l#ie] & <= 312 Zlo|u}.

A gl A Rk FUES el AE FEe] FobA 1

T mRAA AR s FA = 7FsAdo] Erhar st O ACHAH S Hi

ATh 1HEE dZH—J KPR 0 7 Q1S FEHS L

UE Alt7E F53 A58 ollA ofB A A7 A& 1. A O S

EUEH 0}* A R e R e e T 2 A= 2009 3€5E 20106 10€97F4] A&, Q1A

T T3t meba] shol] AFStal Qs Heto|ganl> X AFshs W 6~18419] HelolgoldlolE o2
ool wj-¢- AFE A=E AlFet= AAA AT (natural Z(lsgo}oﬂ‘*/} 2 dATel & Aol HEeldnle]

experimental group)©|2kil sttt °F 38% 7FFo] AFshs A&, QIR 9] st e} BA)9HS

Sl=to]| Ql=rohs Bilo|gnle 1998 o] % 53 & Z& ZAAAE 2 A8k o (Ministry of Unification
oJufar ik 201 1d7HA] AIE $harol] AFshz Hsto]  2012). B 2Rl Hstolga=nl 4] ko] 7
Gnle G2 7,1717, o9%} 15,939 0% & 23,1007 L8 glon g ngERESEY] T ol ESTEY
O% WEI itk HAddE EA; Foto|gdFrle] gyl & o] &SIl AE x1dsh S 8343 B¢ 23t ot

o] Wekot 200298 7R o= oAk o wWobglom < Yl 9l 1997 9] Hdto|2ojslo] F F 15470] Fofst
fﬂ']°ﬂT: 7SR JFeAY mE YlFEtel 7R o, ol 77.4%%th o] ATt AR el QIS
A&l Agko] WolHtl(Ministry of Unification Y A7-82993)9] 5918 wgkon oo Zois)y|
2012). oA sofutaL Q= HeolgFi== X]*JOV] 7 ofglo] e} 71 F-Rof|A| A digh g kar 5-2lAl o]

Slete] B WAIS) Sk A Ao HaelaFnl e we F Ags
AQAE WEsto] £ a1 gk, HlSgh wale] g ojelol 9] uliE Sla) Ageheli

g FolA AlFdhs RIS AR F 2 AT X
st AFE S e Eoluba e ASolth aev & HYld 20099 2010 Ak= (Korea Centers for

\=]

5

Sto|&rls t o R sk st A= whane = Disease Control and Prevention 2009; Korea
2- Choue 5 (1997) ¥ Choi 5 (2010) 2] A7} Fd3F Centers for Disease Control and Prevention 2010)
t}. Choue 5 (1997) 9] A5 Hstolgdrl Y71 107 o] &3k t). 2009@ 3 2010 ABE Egsle] 2 A
= o= siglom Aol 284 o) AdRlolit. gt :rLJ O]l Hetoletojddo] ol v a} Aol yh5=o] A3
1o wlalo] AFAFBAo] T eks A1F ARE 2] 3uI49) 46288 FAslFEel] tlarow #Al5)
SHeh= 2lE BasiSint Choi 5 (2010) 9] 7= 1241 itk

A 24410 o] 2= Hickstare] Agh F2l Hitold Fads



2917 B4 2 TN
WL R BT R

Bgto]golglo) 2 thow A1, AT SAsgon ol
Folzic. A1) B 5

e Faw Aol o3 o) 5
AAAE o) g3te] A W A Leph Be w
1 EE A ARG FYOR BE F 0.1 em FE7

o, =
=Asl9th A= InBody 720 Biospace Co., Ltd.,
Seoul, Korea)= o|-&3sto] 5413t AFe] A5 A%
I TS ek ok AEelA 0.1kg T 54
ook 49 g% 2SS o838k Body Mass
Index (BMD & AL, o] BMIE ©]-8-atod A5/
E AAE, B, BT, BIRko = ERERich oizte] 4
G- ARG FSZAE ARl AAE BMIHSE o] 851
JE] ¥Hg ol o] &3t
FAE B ell= A eyt
Algskz 2007 AoF Fad BFE JFER
for Disease Control and Prevention & The Korean
Pediatric Society 2007)2] A& &A|4= w94 7]5=0]
o]-&HUtt. o] 7|l wheh Zﬂ e R R =
AAZ, 5~85ME2]52] -5 dAlF, 85~95WE9]S
o] B¢ AT, 95HEIF oY 22 BMI 25 oS ]
qko 2 g elsieint.

pEELEER

¥ (Korea Center

i

o o0Q
©

%

g

o]e] Ao|FAR= FHE FAIe] Ui ¥
%éﬂ 71U 28 AL AR FNERA Y 24
S FAVE AATBIGITE 7| AAF A AR 2
A7} 1°—y* 71U A oo} 71U 715a)e] 24} of
Kol disll doproitt. 71U A2 EL A I=A
o AAES Pl 54 [(29 7 AJAje o] ol 9 e}
S tdARe] =+ 197 2aef el o @ el &
Gt ddzh o] (28 At SR + 197 2A1e
A ) 9 g S o]gste] AbEElo, 2dd
1972 2Jatei o] vﬁf& tdAte] 7 R Soi7p)
ol tdAre] G AAEHA] kAl AAETRS ARSI
CAEAAFN AN F 228 (3, QIAHE AP
kb, Wi, Wi, A, T T S5, 8 0 A
VHE A AL, B 2T, S, QT EE BARS
, T2, WA, 9RE F7 52, AV O & o] Fojz] gle
CHIEE S O 7Y, 1500l 2w, 1] 2 W

of 2 W, A2 ok W) o7 ZARISITE ool & uwo
FATroia 21F2] AdA AFRIEE dolri=t 3
At ok 197ke] 24417 3RS B8l 2lo]4dF ol

=)

0141

ro

mo hU L E ofu X oot T

<

o] 47 - Ao - 409
gk FARS i3lom AR, AR 55 REARE o8
19Tk o] Ah=i S orsta]el A 7t Can—pro M
3.000 2J8) o] 9 s FFEo R AT o] 2
B o] ARREIITh Alo] Aol AR A TA] = AbA A}

e o
of Ji

sto 57g3ke ol g3tgict.
Nz o] 739 FRAGGUTAL] JUZAL AR 2]
AGZAH6~18M), AFAAFINEZAH12~184]), 24A1%F
3 2AH(6~184]) €] @JJE o gtk A gz e
A 2433 193 718 AL o7 Aks o] 85t 2
255 Tolth w5 71U 715ate] Al AaE 5
oH 71U 7153 AARHA] obe HlEa ARSIk A4
HEZAAE 2 AT VIS Vo= AL 23

I AT 14704 235 (2, 2hd, 8T, B, Ik 3

Ear = -G L QT EE olo|A~TY, E})\}%ﬁﬂ &H
71, 94, AL w22 A= o] 8IStk A Y YdE
ARE F 97 HIE (19 33, 1 23], 1Y 13], 157 4~6
3], 15 2~33], 1= 13|, 171€¥ 2~39], 17h€ 13], 1d
6~113], A°] F W) 2 ARSI tcH—.~0ﬂ 19 33 - 1

A 23] - 1 13]= vid B ¥, 15 4~63] - 15 2~33] -
15 138)= 150 2 |, 101 2~33] - 1712 1% 1]
2, 1d 6~113]= Idel 2 o Fol RIES H3o]

UG dho® & AEAIFN e} o) & cw TR
20, 1500l 2, g stel 2, <) ol 2, A
Yo = W3kl uix|eko 7 24A)7F A

o

=)

S8 19 ouix) 2 Fopa HHY WEE ol
ik,

e o
=) ME

0

/e
Ol

o

ML offt

ol

3) AlAtel M L
2ALE] AL Yeoh 5 (2009) 2] -9} Gibson (1990)
Fraste] Frksllct Al WA oluA] 9 ersle, ©
W2 Are] ohE ka9 117119 wlgked kA (W] E
, HIER B],H]E}U B,, HIEFI By, Holobil, BlER] C, 4
2, QL A, ofd) o] B AF RS Tste] AFAHIE
Frotaielet. oUAIEF =] -9 2010 $h=<l FAdF71
<= (The Korean Nutrition Society 2010) o)A A|A]sh=
2 [ 88.5 — (61.9 X d9) + AAEF+=1{(26.7
A5 (kg)) + (903 X A17%(m))} + A=l upE Ayl
F714 574 (kcal/¥), ©1: 135.3 — (30.8 X A%) +
AASFTFE(10.0 X Az (kg)) + (934 X A (m)}
+ Aol wE el F7FE (keal/d) 1= 01*0“5}01 7H
Q18] o A] AR FAHE T8I, o] oA d &
ol tinjate] ol|A] A3 AEE Lottt oY ok
ol A A= elld=] 2] vl&% FHeto] Blaslolnt. fEdt %k

rz > g mlo

I‘N

!

X

N

he 1~> cw



410 - Hro] e ofRie]

420 ARV 918190 1000 keald WAH4IZ ko] gk
ks W (1000 keald A3 ) 2] B1E<1 Joko] A2
7 (Index of Nutrient Quality: INQ)E AlFstict. vH#|
groz ofufx] gl gefane] AFFel et 715 vk (o]

#9] 75 1A BaF e 75% olsh 4, Gl
3 4 JTIRG I ) 12 32
hvi Ne)

&
%@Ehﬂ 75% o)+ 125% o3&}
2|

[e]

FFF 125% olskz A3, 71 ©| o‘“?(OﬂLVH 3 °ﬂL1
A BRFF 125% oPFo = AF, i) B2 9
G0 AR 125% oVdoz AF) o= it
UG ERAL A9 919k 2L W8S ol 8sto] 4
AR A B7EE 1% ik EESISi oM, Sl A
O] 735 A= oA, Al 7HA €] E‘rak"é Fa Bl 87K (0]
B A, HIERI By, HIER B, Uelolal, vlER C, ZH47,
Q)9 Mg vt 0] 85 ]"ﬁ‘jr.

o

9 3Y2 U Y21 1 of29l £
i ofelolel 54

1:;

okal7] 9l8) ol
w4137k 70
2 o), 4

OOS] Oi % 7]%
IRkl 0% Lol
}il%‘ﬂlxq 574, A7, A5 FelAe] Ajol7t
£ 2&10}"3‘4 s Vs TR § 3 71
s TNe] SOV E ShaL R HokS uf
TNE %@, S8 F IFo] FAEY] wizelth
3. SHEN
AFg2] BAA ] 2 241 IBM SPSS Z &7 20.04]
A (SPSS Inc., IBM corp., NY, USA)Z o] &3}t A
Hof| thE ARkA] 54 9 Axke] A Fr e ES 7EE
Al E QIR of] ofsf H EEF AR}, WE (FAE)Z A
Alstion, 2 A datel thare] Hatatols 59
it =7, Aol Tl Al 2178 ¥) Fishere] g etet
% (Fisher's exact test) & &3l o4& A0
A2 Frolg=E 0.050014 5 0= A H ST

5

i d
o ox
r—{n:

Mz

o}

1. e ety 54

od=tke] A4 5745 Table 16 YeRfSIT) Hetog:
ool e} vl jéi“/]'ol—‘ ofF 10410131}, A4 l‘&:i
SEole ofglo|e] A9 1547 & ‘*XV} 787 (50.
AR} 767 (49.4%) 01tk tiEE AATE] HH]

ﬁ@

Table 1. General characteristics of displaced North Korean (NK)
children and South Korean(SK) children

NK" children  SK" children?

(=150)  (n=d46y Pvolue’
Age (year) 10.03 + 2.4710.03 + 2.46 1.000
SEX
Male 78 (50.6)7 234 (50.6) 1.000
Female 76 (49.4) 228 (49.4)
Socioeconomic status
F[%r?nv:l\]/*r:‘on’rhly income (n = 131) (n = 462)
< 500,000 14 (10.7) 8( 1.8)
500K — 1000K 58 (44.3) 17 ( 3.7) < 0.001
1000K — 1500K 23 (17.6) 29 ( 6.4)
> 1500K 36 (27.5) 402 (88.2)
Father’'s education (n=104)
Elementary school 5(4.8)
Middle school 27 (26.0) -9 -
High school 48 (46.2)
University or more 24 (23.1)
Mother’s education (n=129)
Elementary school 2( 1.6)
Middle school 34 (26.4) - -
High school 70 (54.3)
University or more 23(17.8)
Father’s working status (n =101
Currentty working 68 (67.3) - -
Not 33 (32.7)
Mother’s working status (n=130)
Currentty working 68 (562.3) - -
Not 62 (47.7)
Weight status (n = 154) (n = 462)
Underweight 1(0.9 16 ( 3.6)
Normal 121 (78.6) 340 (76.4) 0.255
Overweight 19(12.3) 58 (13.0)
Obesity 13( 8.4) 31(7.0

1) NK: North Korean, SK: South Korean

2) 2009 - 2010 Korean National Health and Nutrition Survey (6 —
18 years)

3) Student's t-fest, x>-test or Fisher's exact test

4) Mean £ SD

5) N (%)

6) Parent’s information not available in 2010 KNHANES

wkk P < 0,001
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Table 2. Eating behaviors of displaced North Korean (NK) children
and South Korean (SK) children

NK" chidren K" children? 3
(n = 154) (n = 462) p-value
Skipping meal”
Breakfast*** 37.0% 11.0 < 0.001
Lunch 2.3 3.7 0.250
Dinner*** 1.1 2.2 < 0.001
Eating without Family
Breakfastt** 59 (38.8)" 83(18.9) <0001
Lunch#* 142(92.2) 427 (97.5) 0.004
Dinner* 28 (18.2) 50 (11.4) 0.033

1) NK: North Korean, SK: South Korean

2) 2009 — 2010 Korean National Health and Nutrition Survey (6 —
18 years)

3) y>-test

4) Skipping meal: Meal skipping rates were calculated from
two-day data, therefore, only average percentages are
presented in the table.

5) %

6) N (%)

* P <0.05 ** P<0.01, ** P <0.001
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Table 3. Food consumption frequency of displaced North Korean (NK) children and South Korean (SK) children

Several imes Several fimes Several fimes Several times

a day a week amonth ayear Rarely
Rice NK" children 150 ( 98.0)% 2(1.3) 0( 0.0 0( 0.0 1(0.7)
SK" children? 86 (100.0) 0( 0.0 0( 0.0 0( 0.0 0( 0.0
Ramyen*** NK children 5( 3.3) 78 (51.0) 31 (20.3) 3( 20 36 (23.5)
SK children 1( 1.2 56 (65.1) 23 (26.7) 4( 4.7) 2(23)
Bread*** NK children 14( 9.2 44 (28.8) 16 (10.5) 10( 6.5) 69 (45.1)
SK children 1( 1.2 65 (75.6) 18 (20.9) 1(1.2 1(1.0)
Rice cake*** NK children 2( 1.3 38 (24.8) 29 (19.0) 14(9.2) 70 (45.8)
SK children 1( 1.2 35 (40.7) 32(37.2) 11(12.8) 7(8.70)
Cookig*** NK children 20( 13.1) 64 (41.8) 19 (12.4) 6( 3.9 44 (28.8)
SK children 7( 871 59 (68.6) 17 (19.8) 0( 0.0 3( 3.9
Bean, tofu NK children 25( 16.8) 77 (51.7) 20(13.4) 4( 2.7) 23 (15.4)
SK children -4 - - - -
Meat NK children 15( 9.9 87 (567.2) 27 (17.8) 2(1.3) 21(13.8)
SK children - - - - -
Ham/sausage*** NK children 1M( 7.2 58 (38.2) 27 (17.8) 6( 3.9 50 (32.8)
SK children 1( 1.2 52 (60.5) 30(34.9) 2( 2.3) 1(1.2
Egg*** NK children 33( 21.9) 78 (61.7) 15(9.9) 1(0.7) 24 (15.9)
SK children 8( 9.3 64 (74.4) 13 (15.1) 1(1.2 0( 0.0
Fish NK children 15( 9.9 73 (48.0) 27 (17.8) 3( 20 34 (22.4)
SK children - - - - -
Vegetable NK children 120 ( 78.9) 22 (14.5) 3( 20 0( 0.0 7( 4.6
SK children - - - - -
Fruit NK children 89 ( 58.9) 47 (31.1) 9( 6.0 0( 0.0 6( 4.0
SK children - - - - -
Seaweed NK children 26(17.2) 74 (49.0) 24 (15.9) 2(1.3) 25(16.6)
SK children - - - - -
Millg** NK children 108 ( 71.1) 22 (14.5) 5( 3.3) 1(0.7) 16 (10.5)
SK children 37 ( 43.0) 35 (40.7) 8( 9.3) 1(1.2 5( 5.8)
Yogurt##* NK children 39( 25.7) 59 (38.8) 18(11.8) 4( 2.6) 32(21.1)
SK children 7( 871 36 (41.9) 30(34.9) 7(8.70) 6( 7.0
lce cream*#** NK children 34 ( 22.5) 64 (42.4) 14(9.3) 6( 4.0 33(21.9)
SK children 5( 5.8) 52 (60.5) 25(29.1) 2( 2.3) 2(23)
Soda* NK children 12( 7.9 54 (35.5) 18(11.8) 10( 6.6) 58 (38.2)
SK children 3( 3.5 35 (40.7) 29 (33.7) 11(12.8) 8( 9.3)
Juice NK children 17(11.2) 70 (46.1) 20(13.2) 4( 2.6) 41 (27.0)
SK children - - - - -
Hamburger*** NK children 1( 0.7) 23 (15.1) 23 (15.1) 24 (15.8) 81 (63.3)
SK children 0( 0.0 6( 7.0 37 (43.0) 22 (25.6) 21 (24.4)
Pizza*** NK children 2( 1.3 18(11.8) 39 (25.7) 23 (15.1) 70 (46.1)
SK children 0( 0.0 6( 7.0 46 (53.5) 25(29.1) 9(10.5)
Fried food*** NK children 4( 2.6) 37 (24.3) 46 (30.3) 11(72 54 (35.5)
SK children 0( 0.0 36 (41.9) 47 (54.7) 3( 3.5 0( 0.0
Candy NK children 18( 11.9) 40 (26.5) 13( 8.9 5( 3.3) 75 (49.7)
SK children - - - - -

1) NK: North Korean, SK: South Korean

2) 2009 — 2010 Korean National Health and Nutrition Survey (12— 18 years)
3) N (%)

4) Information not available in KNHANES

#xk: P < 0,001, by y>fest or Fisher's exact test
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Table 4. Average intake of energy and nutrients of displaced North Korean (NK) children and South Korean (SK) children

NK" children

SK" children?

(n = 154) (n = 438) pvalue?
Energy (Kcaly*#* 1418.37 + 480.05° 1849.93 + 643.31 < 0.001
Energy (%EER)V#+x* 79.33 £ 2598 9415 + 31.07 < 0.001
Carbohydrate (g)*** 215,34 £ 78.30 295.31 + 104.96 < 0.001
Protfein (g)*** 54.26 + 19.79 64.68 £ 28.82 < 0.001
Fat (g)*** 38.03 = 20.57 4580 = 24.52 < 0.001
Vitamin A (R.E)** 495.02 £+ 434.85 628.01 £ 616.31 0.004
Vitamin B, (mg)*** 086+ 0.45 126 £ 0.68 < 0.001
Vitamin B, (mg)*** 092+ 042 1.28 £ 0.5 < 0.001
Vitamin B, (MgQ) 142+ 065 - -
Niacin (mg)*** 1135+ 538 1382+ 6.94 < 0.001
Vitamin C (mg)** 64.25 + 67.41 87.74 £ 84.33 0.001
Folate (mQ) 17217 £ 83.60 - -
Ca (mg) 485.62 £ 225.07 493.27 £ 287.07 0.737
P (mgy)*** 778.51 £ 281.71 1069.85 + 406.07 < 0.001
Fe (mg)*** 851 £ 327 11.38 £ 8.39 < 0.001
Zn (MQ) 673t 226 - -
Calories frorn macronutrients
Carbohydrate (%)*** 6099 £ 9.55 6445+ 9.14 < 0.001
Protein (o) ** 1539+ 274 13.89 £ 3.19 < 0.001
Fat (%)** 23.74 £ 7.94 2178 £  7.34 0.006

1) NK: North Korean, SK: South Korean

2) 2009 — 2010 Korean National Health and Nutrition Survey (6 — 18 years)

3) Studentis t-test

4) EER = Estimated Energy Requirement
5) Mean = SD

6) Information not available in KNHANES
**: P < 0.01, ***: P <0.001

Table 5. Index of Nutrient Quality” (INQ) of displaced North
Korean (NK) children and South Korean (SK) children

NK? children  SK? children® 4
(n = 154) (n = 438) p-value
Protein* 1.97 £ 0.43% 1.86 £ 0.48 0.018
Vitamin A 1.20 £ 0.94 1.20 £ 1.05 0.946
Vitamin B, * 1.29 £ 0.50 1.41 £ 0.54 0.016
Vitamin B,** 1,15 £ 0.40 1.27 £ 0.50 0.005
Vitamin B, 1.67 £ 0.55 - -
Niacin* 1.30 = 0.46 1.21 £ 0.38 0.035
Vitamin C 1.11 £ 1.05 1.19 £ 1.19 0.433
Folate 0.76 £ 0.30 - -
Ca##* 0.80 £ 0.32 0.61 £ 0.33 < 0.001
p* 1.19 = 0.29 1.25 = 0.32 0.040
Fe** 0.98 £ 0.27 1.08 £ 0.69 0.009
n 1.32 = 0.29 - -

1) INQ: nutrient infake amount per 1000 kcal/Rl per 1000 kcal

2) NK: North Korean, SK: South Korean

3) 2009 — 2010 Korean National Health and Nufrition Survey (6 —
18 years)

4) Studentis t-test

5) Mean = SD

6) Information not available in KNHANES

* P <0.05 **: P<0.01, ***: P <0.001

A (] xre] -9~ 87112 W
Ei AAFE T390t (Table 5). H3to|g: of
dole] A A, 2 Fo) AAX G 15 2] vekst
I - 252 AR 7L 115} A9kt T
(P < 0.05), H]EF] B, (P < 0.05), HIEF] B,(P < 0.01),
Uolobal (P < 0.05), 24 (P < 0.001), 91 (P < 0.05), &
(P <0.01) 8] AAA|FolA Htole ofglo] 9} thxr 7]
AR Zpol 7} Gl Wl Zhg, vfolobal o] -
tjzrel vlal] Htold ofHo) 7t &2 ¥, vlE] B, 1]
BN B,, Q1, H O] WA= tjzzte] vl Hstolg of7l
ojoflA] wokrt. njekl As} BlER Co] A A|G+= Fglo]
g ojo) 9} thxa ke -2 2RI Xjo|E HolA| ekt
Hsto|d ofdo] e} t e oA 9} YA AFYEHE
oot 7] flate] olq = 2} oA AdF el wet 71 wvk
(AR NIA] B 37gde 75% vk, FUdAa: Hrd Qg
ngh), 715 =5 (AR oA o534 75%~125%,
FoFa: B e o) AT 125% vwh), 71+ o]
23 (el |A]: ol q =] F o347 125% o1, Y4 A3

= 125% o) 2] Al MF2 UrolA Table 60 AlAI8H

sjol gz 117)9] v
A
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Table 6. Energy and nutrient intake status of displaced North Korean (NK) children and South Korean (SK) children

NK" children SKY children?

(n = 154) (n = 438) Pvalue?

Energy*** Less than 75% EERY 72 (46.8)) 123 (29.2)
75% EER~125% EER 75 (48.7) 235 (55.8) < 0.001
Over 125% EER 7( 4.5) 63 (15.0)

Protein®* Less than EARY 17 (11.0) 16( 3.7)
EAR~125% RI¥ 28 (18.2) 79(18.0) 0.002
Over 125% Rl 109 (70.8) 343 (78.3)

Vitamin A** Less than EAR 72 (46.8) 146 (33.3)
EAR~125% RI 49 (31.8) 132(30.1) 0.001
Over 125% Rl 33 (21.4) 160 (36.5)

Vitamin B, *#* Less than EAR 76 (49.4) 59 (13.5)
EAR~125% RI 48 (31.2) 146 (33.4) < 0.001
Over 125% RI 30(19.5) 232 (53.1)

Vitamin B,*** Less than EAR 86 (55.8) 106 (24.2)
EAR~125% RI 37 (24.0) 134 (30.6) < 0.001
Over 125% Rl 31 (20.1) 198 (45.2)

Vitamin B, Less than EAR 45 (29.2)
EAR~125% RI 34 (22.1) -8 -
Over 125% Rl 75 (48.7)

Niacin*** Less than EAR 63 (40.9) 89 (20.3)
EAR~125% RI 45 (29.2) 167 (38.1) < 0.001
Over 125% Rl 46 (29.9) 182 (41.6)

Vitamin C*** Less than EAR 97 (63.0) 200 (45.7)
EAR~125% RI 36 (23.4) 102 (23.3) < 0.001
Over 125% Rl 21 (13.6) 136 (31.1)

Folate Less than EAR 132 (85.7)
EAR~125% RI 16 (10.4) - -
Over 125% Rl 6( 3.9

Ca Less than EAR 111 (72.1) 325(74.2)
EAR~125% RI 38 (24.7) 87 (19.9) 0.235
Over 125% Rl 5(3.2) 26( 5.9)

Pk Less than EAR 70 (45.5) 73(16.7)
EAR~125% RI 58 (37.7) 152 (34.8) < 0.001
Over 125% Rl 26 (16.9) 212 (48.5)

Feok Less than EAR 96 (62.3) 155 (35.4)
EAR~125% RI 43 (27.9) 167 (38.1) < 0.001
Over 125% Rl 15(9.7) 116 (26.5)

n Less than EAR 62 (40.3)
EAR~125% RI 54 (35.1) - -
Over 125% Rl 38 (24.7)

1) NK: North Korean, SK: South Korean

2) 2009 — 2010 Korean National Health and Nutrition Survey (6 — 18 years)
3) y*test

4) EER = Estimated Energy Requirements

5) EAR = Estimates Average Requirements

6) Rl = Recommended Intake

7) N (%)

8) Information not available in KNHANES

** P < (0,01, ***; P < 0.001
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Table 7. General characteristics by intake level in displaced North Korean (NK) children

Adequate intake group  Inadeqguate intake group” Total
Age 9.91 + 2,69 10.16 + 2.21 10.03 £+ 2.47
Length of residence* 242 £ 1.70 1.79 £ 1.45 212 + 1.61
Sex Male 39 (48.8)" 39 (52.7) 78 (50.6)
Female 41 (51.3) 35(47.3) 76 (49.4)
Socioeconomic status
Family monthly income < 500,000 7(99 7011.7) 14(10.7)
500 K- 1000 K 28 (39.4) 30 (50.0) 58 (44.3)
1000 K- 1500 K 13(18.3) 10(16.7) 23 (17.6)
> 1500 K 23 (32.4) 13(21.7) 36 (27.5)
Father's education Elementary school 1(1.8) 4( 8.3) 5( 4.8)
Middle school 12 (21.4) 15(31.2) 27 (26.0)
High school 28 (50.0) 20 (41.7) 48 (46.2)
University or more 15 (26.8) 9(18.8) 24 (23.1)
Mother’s education Elementary school 1(1.9) 1(1.6) 2(1.6)
Middle school 14 (20.6) 20(32.8) 34 (26.4)
High school 39 (567.4) 31 (50.8) 70 (54.3)
University or more 14 (20.6) 9(14.8) 23(17.8)
Parent’s working status Currently working 9(25.0) 10 (43.5) 19(32.2)
Not 27 (75.0) 13 (56.5) 40 (67.8)
Weight status Underweight 0( 0.0 1(1.4) 1( 0.6)
Normal weight 67 (83.8) 54 (73.0) 121 (78.6)
Overweight 6(7.9) 13(17.6) 19(12.3)
Obesity 7( 8.8) 6( 8.1) 13( 8.4)
Eating behavior
Skipping meal” Breakfast#** 23.6% 51.4 37.0
Lunch 1.9 2.7 2.3
Dinner 8.2 14.2 11.1
Eating without family Breakfast 27 (33.8) 32 (44.4) 59( 8.8)
Lunch 72 (90.0) 70 (94.6) 143 (92.2)
Dinner 12 (15.0) 16 (21.6) 28(18.2)

1) Inadequate intake group: children with more than seven energy and nutrients consuming less than 75% EER and EAR

2) Meal skipping rate: Meal skipping rafes were calculated from two-day data, therefore, only average percentages are presented
in the fable.

3) Mean = SD

* P < 0,05, ***; P < 0,001, Significantly differ by y*test or Fisher's exact test

Atk Fetolet ofdlo)= vl vt njely] BE Al9] st BE 5 YL MA BZF oo EY

Foaelx 71 mRE AdFEE0] 40% o)1 B0 = e} o], whilzl 1l 117)9] nlRFdda T 70 ol s 7]
wom, 53] BRI B,, BIERI C, Ak, 2, HO] 4971+ unko R A ks tidAES 18R & DH*WMJJr
= HRE AFHEEC] 50% oV oItk ZEs AlLlst oy vluHS W sk AT 717 o AAL A A e ARE

21 (P <0.001), A (P <0.01), BRI AP <0.01), Al Zol& Btk 77 o) U] W JUrE 7|+ ﬂl
HIER B, (P < 0.001), BIEF B, (P < 0.001), Holopal  mko 2 AFsh= tdrbso] 18] & 150l nisiA A
(P <0.001), ¥]EF C(P <0.001), (P <0.001), 2 F7|zte] ZSkaL(P < 0.05), oA} A2 &0 2 Z1e

(P <0.001)¢] 5 Hatoleh ofelo|s} i 719 fro] 2 vEReh (P < 0.001). 1otk o], 4, € 7H 25,
291 o)/ Lhekstizdl, thatel wlsh Hatolg ofdlole]  Rrel mASE, Rl Aghdu), ATl 1HN
G 71 IR MRS 3, 717 oW RS gk FO1A1el olE molX) it
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