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Participants of KNHANES
V34(2012), VI(2013-2015), VIIL,2"(2019-2020)
(n=48,486)

A

(n=4,656)

household with adolescents
10~18 years of age

4

A 4

Total
(n=4,016)

Excluded:

Not responding to the
Food security questionnaire
(n=459)
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v v v v v v
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X 1. Distribution of food insecurity among sex, the age groups

1-1. total
1 (2012~2013) I (2014~ 2015) M (2019 ~ 2020)
Variables FS FI FS FI FS FI
(n=12,080)  (n=1,287) b (n=11514)  (n=1,038) (n=11642)  (n=614)
Gender 0.006** 0.209 0.020°*
Male 5272(50.7)  514( 45.7) 5022(50.1)  431( 47.6) 5218(50.3)  248( 45.2)
Female 6,803(49.3)  773( 54.3) 6,492(49.9)  607(52.4) 6424(49.7)  366( 54.8)
Age(years) <0.001** <0.001** <0.001"*
1~9 1476( 82)  152( 9.3) 1293 82)  110( 88) 1161C 740 52( 7.1
10~18 1,324(10.6)  202( 18.0) 1,063C 95 140 15.3) 951( 81)  67(118)
19~29 1,018(15.1) 100 12.8) 1,018(15.1)  89( 13.9) 1159(14.8)  41(116)
30~39 1,638(16.8)  103( 10.7) 14241600  83(105) 1349(14.4)  39( 9.3)
40~ 49 1,641(17.2)  181( 17.7) 1566(17.2) 114 14.8) 1671(164)  63(125)
50~59 1,769(15.7)  146( 12.3) 1,797(16.1)  161( 15.8) 1730(16.7)  86(16.4)
60~ 69 1,639 88)  143( 7.4) 1653 9.1)  147( 9.3) 1755(11.1)  98(11.3)
70~ 1575( 7.6)  260( 11.9) 1,700C 88)  194( 11.6) 1866(11.0)  168(20.2)

n(%), P values are determined by x° test.
FS: Food security group; FI: Food insecurity group, defined as a score of

questionnaire.

*P<0.05, *P<0.01, 7 P<0.001

_‘]8_

>3 according to the 18-item household food security assessment



1-2. households with children and adolescents

I (2012~2013)

(2014 ~2015)

[I1(2019~2020)

Variables FS FI FS FI FS FI
(n=6,139) (n=756) b (n=5,179) (n=541) (n=4,780)  (n=244)
Gender 0.076 0.374 0.101
Male 2,730( 49.3) 317( 45.7) 2,291(49.5) 235(47.1) 2,173(49.7)  102( 43.7)
Female 3,409( 50.7) 439( 54.3) 2,888(50.5) 306( 52.9) 2,607(50.3)  142( 56.3)
Agel(years) <0.001™" <0.001™" 0.007"
1~9 1475( 16.1) 152( 14.6) 1293(17.6) 110( 15.3) 1161(17.6) 52(16.1)
10~18 1324( 20.9) 202( 28.4) 1060( 20.2) 140( 26.5) 951(19.3) 67(26.9)
19~29 264( 6.8) 46( 7.9) 230C 6.7) 36(10.1) 184( 5.6) 11C 7.6)
30~39 1169( 21.2) 83( 12.7) 923(20.4) 65(14.3) 785(18.3) 25(10.9)
40~49 1270( 25.7) 151( 22.6) 1121(26.2) 78(18.4) 1193(27.9) 46(19.9)
50~59 292( 5.3) 46( 6.4) 240C 5.0) 45( 7.5) 278( 7.5) 21(10.6)
60~69 186( 2.2) 31C 3.1 148( 1.8) 36( 4.5) 108( 1.8) 7( 2.6)
70~ 159C 1.8) 45( 4.3 164( 2.2) 310 3.4) 120C 2.0) 15( 5.3)

n(%), P values are determined by X~ test.
FS: Food security group; FI: Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment

questionnaire.

“P<0.05, "P<0.01, " P<0.001
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¥ 2. General characteristics of study subjects by food insecurity status

I (2012~2013)

(2014 ~2015)

[1(2019~2020)

Variables FS FI FS FI FS FI
m=13100  (@=196) = | 11042 (=133 | =93 6D

Gender 0.219 0.742 0.955
Boys 679(52.9) 110(58.0) 561(52.2)  70(50.2) 507(53.0) 7(53.4)

Girls 631(47.1) 86(42.0) 481(47.8) 63(49.8) 430(47.0) 0(46.6)

Residential area 0.681 0.773 0.671
Urban 1085( 82.9) 163( 84.6) 898(85.9) 115(87.3) 784( 88.3) 1(86.1)

Rural 225(17.1) 33(15.4) 144(14.1)  18(12.7) 153(11.7) 6(13.9)

Household income level” <0.001™" <0.001™ <0.001™
Low 87( 7.8) 63(31.8) 75( 75)  4R(35.5) 57( 5.8) 26(42.3)

Mid-low 305( 24.0) 85(47.8) 226(22.2)  50041.0) 259(25.8)  26(30.3)
Mid-High 434(34.1) 36(15.8) 397(38.1)  29(20.4) 320(355) 13(26.3)
High 475(34.1) 11( 4.6) 339(32.2) 3( 3.1) 299(32.9) 2( 1.1)

Basic livelihood security <0.001™ <0.001™ <0.001™
Past/current-recipient ( 4.4) 57(31.7) 54( 6.1)  47(39.8) 29( 2.8) 2(26.0)
Non-recipient 1259( 95.6) 139(68.3) 987(93.9) 86(60.2) 908(97.2) 5(74.0)

Family size 0.005™ 0.013" 0.242
1~2 (3.0 16 9.1) ( 3.0 10 6.3 32( 3.4) 6( 7.4)
3~5 1190(90.1) 167(84.5) 944(90.5) 106( 78.0) 855(91.8) 4(89.1)
>6 31( 6.9) 13( 6.3) 61( 6.5) 17(15.8) 50( 4.8) 7( 3.E)

n(%), P values are determined by x° test.

FS: Food security group; FI: Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment

questionnaire.

1) Household income level: low, 1% quartile; mid-low, 2" quartile; mid-high, 3™ quartile; high, 4" quartile.

*P<0.05, " P<0.01,

“*P<0.001

_22_



o
o
i - T T X
ERLL z : e = :
"1 ww@Lwa%%
BN 7 : ;
%o T W 5 = & N B o 5z o=
_géM 2 = ?@%@urwm
o T ! o o "z :
- " T M ) = | i 5 % M :
o : . = J
T AE WW@?@%%@L%
- o Y 2 - ™ o)) ~ -
oK = = N w o~ o it
0 ny Hﬁw _— N o N %O o x ~ "t
o) ) o o o : 1
mﬂ : 11_H M ME ) Y o h p <
zf%zﬂ my%%ﬁmo%u%ﬂ
T ﬂlfﬁ}gﬂq%@
3 ; i i IJI mhy ofp NF X0
o N bg PGS N A Jl :
: : : WXro o = @.u ol Nﬁ ol F ~ %w__
Aoauq,o ?_Eﬂéuﬂlmﬂ%ﬂ%
I Erv E.n | L. _!n_ ]
0 ot Mm =T ol oF Joow Wo A]o ; :
W X U | M o M it ' 5
; WDL : 1\ o) © © ol ©Nw i o) N ay
ZTo@zﬂ nﬁov%oﬂWWW%u%
oo e © N T T A A %L wﬁ M :
; - i : o = K = B % s ~
B0 N __; <° v oL ‘l - -
= o o) ™ o <0 o ﬁ ,._t :.L
™ O~ F ﬂ o P An o ~ B o= O 2 .
Bz s %Wlwgﬂwy%qaa
~~ 01_ 0 . ° = A Z OE
? p 3 - = i W, T E O = 2 W T ol
: : E.n b = o of o © HH
: PA% Mm = i &E _/L = o} —_
: <27 Bt N
. ok b 0 In
D 0 = M/ﬂ o . =
= My R "
g s -
N s .
o) T = =
=t 2
X

il
(I, T&I)ol A

il

—‘]—
Al vk o5 o]
ol &
go] 2

S

_o/]

o

go| f

=

_23_

o ]

@ 77
FEFY 98 o



o
ry

uze)
oy
il
K

<

A 7Fel A

Hl &o] Egtom AMofFr¥aEs Aoty id 10~18A7F A 31 I &)

3 b

[13
=

hyA
-

o
A

el

Aol A Zob

=

N
)

_MOL

—_—

0
N

0

-
T

0

o

il

—~
fi%e)
;O._
]
—_

4

3

(2014)¢] A7

o

S B S PO I

(2008)¥ Hanson
oA YeElE £ dE EAom AxE HAY A 7%

=2
[}

Kirkpatrick

oF LA 8} HH39,401.

=
o

&/ &

vl

ol

ﬁo

[AAPE G, T

B
i)

MAY, w2 vEE

ol

\_JZ;O

(2010)

AT, AsER, R, AT

il
A

~n

N

ol

ojn

o]

1
A

7

A o] EA A S KT}

B oAgel Aol 9lrh41,42],

T

il

—~
o

—

O

B
ol

I, 89hE 5(2016)9] Aol A

olfrz Aal o zA

Hin

(2015)¢]

=
o

4], Herman
BEHE SR AR HF

-

.

oRe

ST AN L

o}
I
ol
[e)

)

-
-

BRI
A Zolol

°©

Ef
2}

o

T

d

=

=

I, I - 7H(2014 ~ 2020) 1l A]
7HA

1

)
yal

H A& F 3%

ST
);I'E_

4

ot

)

NI

hA

431

Al A}

S
=

ojn

_24_



X 3. Householder. general characteristics by food insecurity status
3-1. Householder’s general characteristics

I (2012~2013)

I1(2014~2015)

1(2019~2020)

Variables FS FI FS FI FS FI
(0=1,179) =189  ° | (=959  (n-125) Pl a8 =62 P

Householder’s sex <0.001™ <0.001™ <0.001™
Male 876(73.2) 90(49.3) 700(72.5) 4(45.8) 619(69.3) 4(36.5)

Female 303(26.8) 94(50.7) 259(27.5) 1(54.2) 266(30.7) R(63.5)

Agel(years) <0.001" 0.031" 0.246
<50 945(78.1)  124(61.7) 749(77.0)  74(62.7) 683(73.3) 40(58.4)

50-64 182(16.9) 35(20.2) 154(17.6) 33(26.3) 177(24.0)  18(36.6)
>65 52( 5.0) 25(18.1) ( 54) 18(11.0) (2.7 4( 5.0)

Marital status <0.001™ <0.001™ 0.002™
Single or Married single” ( 86) 71(40.9) (97 0(35.4) ( 74) 1(33.8)
Married 1090(91.4) 113(59.1) 869(90.3) 84(64.6) 814(92.6) 1(66.2)

Education level <0.001"" <0.001" 0.013"
< Elementary school 61( 6.7)  33(26.7) 42( 5.3) 27(26.8) 27( 3.0) 7( 6.2)

Middle school ( 6.4) 26(14.4) 51 7.3)  14(10.5) 20( 3.3) 11(13.2)
High school 429(43.8) 87(46.7) 301(39.2)  50(49.8) 267(32.8)  28(57.7)
> College 512(43.1) 23(12.2) 383(48.2) 13(12.9) 481(60.9) 11(22.8)

Job status <0.001™" <0.001™ 0.018"
Unemployed 150(14.2) 42(31.0) 101(12.8) 4(42.1) 108(12.7)  14(27.6)
Employed 907(85.8) 127(69.0) 673(87.2) 2(57.9) 685(87.3) 43(72.4)

n(%), P values are determined by X° test.

FS: Food security group; FI: Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment

questionnaire.

1) Married Single: Married(divorced, separated or widowed)

*P<0.05, " P<0.01, ™

P<0.001
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3-2. Householder’s health care services

I (2012~2013) I (2014~2015) (2019~ 2020)
Variables FS FI FS FI FS FI
(n=1179)  (n=184) P (n=959)  (n=125) P (n=885)  (n=62) P
Health insurance type <0.001™ <0.001™ <0.001™
Regional health insurance 364(34.3)  78(45.6) 278(30.2) 41(32.1) 207(25.0)  16(29.3)
Employer—provided health insurancd 795(63.8)  72(36.9) 657(67.7)  55(43.8) 668(74.1)  29(51.7)
Medical aid 18 1.8)  32(17.5) 200 2.1)  25(24.1) 10C 0.9) 17(18.9)
Private health insurance purchasing <0.001™ 0.001* 0.003"
Yes 1077(89.4)  127(70.0) 877(91.6) 92(77.9) 831(94.5) 53(82.3)
No 99(10.6)  53(30.0) 78( 84) 30(22.1) 52( 55)  9(17.7)
Unmet health care needs” 0.298 0.012 0.020
Yes 109(12.4)  25(16.8) 67( 9.7)  25(21.7) 49( 6.2) 10(16.4)
No 951(87.6) 145(83.2) 713(90.3) 81(78.3) 731(93.8)  45(83.6)

n(%), P values are determined by X° test.
FS: Food security group; FI: Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment

questionnaire.

1) Unmet health care needs in recent 1 year

*P<0.05, 7 P<0.01, **P<0.001
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¥ 4. Health-related characteristics of Korean adolescents by food insecurity status

4-1. Boys
I (2012~2013) I (2014 ~2015) M (2019 ~2020)
Variables FS FI FS FI FS FI
(n=678) (n=110) Pl (m=561) (n=70) P (n=506) (n=37) b
Height(cm)? 164.8¢ 0.3 164.3¢ 0.9 0589 | 1645+ 04 1621+ 1.2 0.078 | 165.3% 04 1635+ 2.1 0.373
Weight(kg)" 58.0¢ 0.5 564+ 1.3  0.239 584+ 0.6 5581 2.0 0.217 61.6¢ 0.7 615+ 3.0 0.957
BMI(Kg/m?)" 21.1+ 0.2 206+ 04 0.244 213+ 02 208+ 0.6 0404 222+ 02 228+ 11 059
Waist circumstance(cm)?| 714+ 0.5 69.8+ 0.9  0.135 7292 05 71.3x 14 0.263 7592 06 7731 26 0.607
Obesity index(%)” 0.229 0.624 0.469
Underweight 53( 7.6) 14(11.3) 48( 9.3) 8(10.2) 37( 7.2) 3( 5.1)
Normal 559(80.8)  91(82.3) 443(78.4) 57(82.2) 382(74.8) 26(67.7)
Overweight/Obesity 66(11.5) 5( 6.3) 70(12.3) 5( 7.6) 87(18.0) R(27.2)
Blood parameters"
HbA1c(%) 5.5+ 0.0 55+ 0.0 0191 5.4+ 0.0 53¢ 0.0 0.016" 5.4+ 0.0 55 0.1 0.38
FBS(mg/dl) 90.2¢ 04 89.3+ 0.8 0.310 928+ 04 9242 09 0.669 93.1+ 05 9404 1.8 0641
TC(mg/dl) 1539+ 1.2 1514+ 34 0476 | 1546+ 14 1545+ 38 0995 | 1631+ 15 1569+ 4.1 0.153
HDL(mg/dl) 499+ 0.5 50.8+ 1.0  0.408 506+ 05 523 1.2 0.183 5061 05 50.8¢ 1.3 0.888
LDL(mg/dl) 1034+ 3.0 957+ 50 0.333 91.3¢ 1.8 93.3% 43 0664 | 1211+ 65 1061 0.1 0.032
TG(mg/dl) 3.2+ 29 832+ 50 0.990 836+ 3.8 797+ 49 0.135 91.7+ 0.8 87.0¢ 7.0 0.528
Subjective health status 0.004™ 0.434 0.200
Good 470(67.5)  64(49.8) 376(65.8) 42(58.2) 345(65.6) 19(50.1)
Normal 169(27.5)  38(43.7) 158(31.2) 25(36.0) 139(28.8) 14(43.2)
Bad 28( 5.1) 8( 6.5) 17( 3.0) 3( 5.8) 22( 5.7 4( 6.8)
Subjective body image 0.437 0.691 0.856
Thin 217(335)  45(38.0) 157(28.8) 23(34.3) 148(28.6) 10(24.2)
Normal 234(32.9)  37(35.0) 216(40.6) 29(38.2) 180(35.3) 15(40.0)
Fat 211(33.6) 28(27.0) 178(30.5) 18(27.5) 178(36.2) 12(35.8)
(A<)
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I (2012~2013) I (2014 ~2015) MM (2019~ 2020)0
Variables FS FI FS FI FS FI
(n=678) (n=110) P | (n=561) (n=70) b (n=506) (n=37) P
Perceived Stress 0.990 0.421 0.462
More 92(215)  21(21.4) 80(20.5)  12(25.8) 73(21.6) 5( 14.3)
Less 381(78.5) 70(78.6) 327(79.5) 41(74.2) 291(78.4) 23t 85.7)
Melancholy” 0.548 0.243 0.936
Yes 320 7.7 4( 5.6) 27( 6.8) 5(12.1) 19( 6.5) 20 6.1)
No 441(92.3) 87(94.4) 380(93.2) 48(87.9) 345(935) 26( 93.9)
Suicidal thoughts 0.956 0.324 0.069
Yes 27( 6.8) 6( 7.0) 15( 4.2) 3(79) 3( 0.6) 10 4.3)
No 446(93.2) 85(93.0) 392(95.8) 50(92.1) 361(99.4) 27¢ 95.7)
Psychological counseling” 0.016" 0.040" 0.972
Yes 4( 1.2) 3( 8.2) 9( 5.2) 4(15.5) & 2.7) 20 2.8)
No 260(98.8)  32(91.8) 214(94.8)  30(84.5) 356(97.3) 260 97.2)
Smorking status 0.051" 0.013" 0.323
Current smoker 43(13.8) 19(27.6) 27( 9.4) 8(24.1) 17(C 5.7) -
Former smoker 25( 7.1) 1 2.7) - - - -
Non smoker 391(79.0) 65(69.8) 338(90.6) 38(75.9) 330(94.3)  26(100.0)
Alcohol consumption 0.147 0.014" 0.819
Yes 96(29.5) 32(40.0) 96(30.8) 21(50.3) 76(25.1) 6( 27.5)
No 326(70.5) 53(60.0) 275(69.0) 31(49.7) 265(71.9) 20t 72.5)

Mean * SE or n(%), P values are determined by student’s t-test or x° test.

FS: Food security group;, FI: Food insecurity group, BMI, body mass index; FBS, fasting blood sugar; TC, total cholesterol; HDL,
high-density lipoprotein; LDL, low-density lipoprotein; TG, triglycerides.

1) adjusted by age, 2) Percentile of sex-specific BMI for age growth charts: underweight(BMI < 5" percentile), normal weight(5" percentile < BMI
< 8™ percentile), overweight and obesity(85" percentile < BMI), 3) Continuous melancholy for over 2 weeks, 4) Experience in psychological
counseling for the last 1 year.

*P<0.05, *P<0.01, " P<0.001
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4-2. Girls

I (2012~2013) I (2014~2015) (2019~ 2020)
Variables FS FI FS FI FS FI
(n=631) (n=85) P (n=48D (n=62) Pl (n=429) (n=30) b
Height(cm)" 1574+ 03 156.8¢ 1.0 0554 | 157.0¢ 0.3 155.6+ 1.7 0.403 | 1575+ 0.3 155.2¢ 14 0.105
Weight(kg)l) 50.1+ 04 51.1¢ 1.2 0.430 515+ 05 514+ 21 0.970 51.0¢ 0.6 498+ 2.0 0567
BMI(Kg/mZ)D 20.0% 0.1 205+ 04  0.197 207+ 0.2 2102 0.6 0.64 20.32 0.2 204+ 0.7 0.969
Waist circumstance(cm)”| 66.0¢ 0.3 6851 1.0 0.015°| 685+ 04 689+ 15 0.831 68.1¢ 0.5 6861 1.8 0.764
Obesity index(%)” 0.068 0.044" 0.986
Underweight 43( 6.2) 3( 2.7) 22( 4.7) 6(10.8) 51(11.4) 2(11.1)
Normal 549(87.5) 71(83.7) 411(85.1) 43(71.7) 328(77.4) 23(78.5)
Overweight/Obesity 39( 6.4) 11(13.6) 48(10.1) 13(17.5) 50(11.2) 5(10.4)
Blood parameters"
HbA1c(%) 55+ 0.0 55+ 0.1 0.765 54+ 0.0 54+ 0.1 0.699 5.4+ 0.0 53+ 0.0 0.032
FBS(mg/dl) 89.1+ 04 904 1.0 0.222 90.8¢ 0.8 91.1z 15 0.838 9154 05 9062 09 0.356
TC(mg/dl) 1639+ 16 16384 28 0981 | 1659+ 14 1604+ 44 0.227 | 167.0¢ 1.5 1727+ 6.8 0416
HDL-c(mg/dl) 546+ 0.6 515+ 14 0.053 529+ 06 519+ 09 0.373 54.0¢ 0.6 522+ 24 0469
LDL-c(mg/dl) 1148+ 36 1186+ 7.7 0.731 98.1£ 1.6 9662 6.8 0.823 96.8¢ 46 12532154 0.097
TG(mg/dl) 826+ 24 1016+ 84 0.025"| 8.8+ 23 740+ 7.9 0.153 90.8¢ 2.8 106.2¢10.8 0.169
Subjective health status 0.009™ 0.001* 0.004™
Good 428(64.3) 42(44.5) 297(61.4) 24(36.5) 281(64.2) 7(32.2)
Normal 174(31.2) 33(44.9) 169(36.4) 32(56.3) 133(32.1) 20(52.7)
Bad 22( 4.4) 8(10.6) 12( 2.2) 7( 7.2) 15( 3.7) 3(15.1)
Subjective body image 0.004™ 0.206 0.387
Thin 144(21.0) 9( 8.0) 83(17.5) 13(22.2) 113(24.2) 6(22.6)
Normal 310(49.4) 41(48.0) 235(48.8) 22(35.8) 208(49.0) 11(38.3)
Fat 166(29.6) 34(44.0) 154(33.7) 27(42.0) 108(26.2) 13(39.1)
(AI<)
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I (2012~2013) IT (2014~ 2015) I (2019 ~2020)
Variables FS FI FS FI FS FI
(n=631) (n=85) P (n=481) (n=62) Pl (n=429)  (n=30) P

Perceived Stress 0.113 0.160 0.732

More 111(26.3) 26(38.6) 103(29.5) 23(40.9) 78(26.7)  10(60.3)

Less 332(73.7) 41(61.4) 261(70.5) 27(59.1) 229(73.3) 16(69.7)
Melancholy” <0.001" 0.504 0.601

Yes 39( 9.9) 17(25.9) 29( 8.7) 6(12.1) 28( 85) 2( 5.5)

No 404(90.1) 50(74.1) 335(91.3) 44(87.9) 279(91.5) 24(945)
Suicidal thoughts 0.255 0.401 0.669

Yes 55(13.8) 11(20.5) 19( 4.7) 5( 7.5) 13( 5.0) 30 6.9)

No 388(86.2) 56(79.5) 345(95.3) 45(92.5) 294(95.0) 23(93.1)
Psychological counseling” 0.809 0.863 0.018"

Yes 19C 9.7) 3(11.2) 13( 6.3) 2( 5.5) 7( 2.6) 5(12.8)

No 219(90.3) 36(88.8) 195(93.7) 28(94.5) 300(974) 21(87.2)
Smorking status 0.011" 0.368 0.009™

Current smoker 12( 35) 5(14.2) 6( 2.5) 3( 5.3) 4C 1.1 2( 85)

Former smoker 9( 4.4) 1( 1.9 - - - -

Non smoker 408(92.1) 56(83.9) 340(97.5) 45(94.7) 297(989) 23(91.5)
Alcohol consumption 0.870 0.835 0.836

Yes 94(30.2) 15(29.1) 59(20.9) 11(22.4) 57(21.4) 6(19.5)

No 325(69.8) 47(70.9) 285(79.1) 33(77.6) 244(78.6)  16( 80.5)

Mean + SE or n(%), P values are determined by student’s t-test or x° test.

FS: Food security; FI: Food insecurity; BMI, body mass index; FBS, fasting blood sugar; TC, total cholesterol, HDL, high-density
lipoprotein; LDL, low-density lipoprotein; TG, triglycerides.

1) adjusted by age, 2) Percentile of sex-specific BMI for age growth charts: underweight(BMI < 5 percentile), normal weight(5" percentile < BMI
< 8™ percentile), overweight and obesity(85" percentile < BMI), 3) Continuous melancholy for over 2 weeks, 4) Experience in psychological
counseling for the last 1 year.

“P<0.05, *P<0.01, " P<0.001
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X 5. Dietary characteristics
5-1. boys

of Korean adolescents by food insecurity status

I (2012~2013) I (2014 ~2015) I (2019 ~2020)
Variables FS FI FS FI FS FI
(n=735) (n=124) (n=610) (n=77) (n=534) (n=39)
Frequency of eating breakfast 0.035" <0.001™ 0.247
>5/week 274(71.5)  45( 54.2) 408(65.9)  37( 39.9) 316(57.0) 17(425)
3-4/week 32( 9.0) 16( 20.1) 91(14.6) 12( 15.6) 64(12.7) 6(17.3)
<2/week 61(19.6) 17( 25.7) 11(19.5) 28( 44.5) 154(30.3)  16(40.2)
Frequency of eating lunch 0.372 0.640 0.160
>5/week 363(99.2) 78(100.0) 592(96.3) 76( 98.1) 515(95.9) 37(92.8)
3-4/week 4( 0.8) - 11 2.2) 1C 1.9) 15( 3.2) 10 2.4)
<2/week - - 7( 15) - 4( 0.9) 1 4.8)
Frequency of eating dinner 0.090 0.200 0.767
>5/week 358(97.1)  72( 91.1) 591(96.2) 71( 92.1) 518(96.2) 38(97.5)
3-4/week 8( 2.6) 5( 75) 17¢ 3.4) 6( 7.9) 11¢ 2.0) 1C 25)
<2/week 1( 0.3) 1( 1.4) 2( 0.4) - 5( 1.8) -
Breakfast with companion 0.768 0.710 0.139
Yes 215(66.8)  44( 69.1) 361(69.4) 36( 72.4) 277(702) 12(53.2)
Lunch with companion 0.855 0.371 0.256
Yes 358(97.3)  77( 96.7) 596(98.5)  77(100.0) 508(94.4) 35(88.3)
Dinner with companion 0.852 0.190 0.035"
Yes 310(83.4) 63( 824) 524(84.7) 61( 78.0) 465(86.2)  28(72.4)
Frequency of eating out 0.189 0.410 0.027"
>5/week 724(98.1) 120( 93.8) 587(95.8) 76( 98.5) 460(835) 31(684)
1-4/week 8 1.2) 2( 3.8) 19 3.4) 1 1.5 65(14.0) 5(20.0)
<1/week 3 0.7) 20 2.1) 4( 0.8) - 9( 2.4) 3(11.6)
(A&
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I (2012~2013) I (2014 ~2015) M (2019~ 2020)
Variables FS FI FS FI FS FI
(n=735) (n=124) P (n=610) (n=77) P (n=534) (n=39)
Nutrition Fact Usage 0.110 0.946 0578
Yes 159(25.0)  18(16.3) 106(19.1) 11(19.5) 106(23.4)  10(28.2)
No 473(75.0)  81(83.7) 438(80.9) 55(80.5) 356(76.6)  22(71.8)
Interest nutrition in nutrition label 0.516 0.680 0.446
Energy 78(51.2) 12(77.4) 49(45.7)  6(47.7) 48(47.4) 2(30.6)
Carbohydrate 13( 7.4) 1( 4.8) 6( 6.4) - 9( 75) 2(13.7)
Sugar 11( 8.0) - - - 1) 1(15.4)
Protein 8( 5.1) 1( 1.5) 8( 7.8 2(185) 14(15 5) 1(12.5)
Fat 14( 8.7) - 11(11.3) - 3) 1(14.5)
Saturated fat 2(0.9) - 4 37 1(10.7) 2( 19) -
Trans fatty acid 1006.7) 10 6.5) 4( 34) - 2) -
Cholesterol 7( 4.1) - 5(53) 1(72) 2( 10) -
Sodium 15( 7.5) 3(9.8) 19(16.6)  1(15.9) 11(10.6) 2(9.3)
Others 1( 0.3) - - - 2( 1.5) 1( 4.0)
Nutrition label effect 0.739 0.472 0.882
Yes 81(53.9) 8(48.9) 64(58.6)  3(52.3) 60(59.2) (62.6)
No 77(46.1) 10(51.1) 42(41.4)  2(47.7) 46(40.8) 2(37.4)

n(%), P values are determined by x° test.

FS: Food security group; FI: Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment
questionnaire

*P<0.05, “P<0.01, " P<0.001
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5-2. girls

I (2012~2013) I (2014~2015) M (2019 ~2020)
Variables FS FI FS FI FS FI
n=692) =% 7 | =524 (=72 Pl =41 (n=33) b
Frequency of eating breakfast 0.132 0.001™ 0.013"
>5/week 246(68.0)  26(51.8) 367(66.9) 41( 56.6) 280(56.9) 9(28.1)
3-4/week 44(12.7) 7(18.9) 78(16.0) 70 8.0) 60(12.8) 2(19.2)
<2/week 63(19.3)  16(29.4) 79(17.1)  24( 35.3) 137(30.3) 16(52.7)
Frequency of eating lunch 0.127 0.701 0.539
>5/week 342(95.6)  46(91.4) 507(95.8) 70( 97.6) 462(96.5)  30(93.1)
3-4/week 6( 2.7) 3( 8.6) 12( 2.8) 10 1.2) 14( 3.2) 3( 6.9)
<2/week 5( 1.7) - 5( 1.4) 1 1.3 1C 0.2) -
Frequency of eating dinner 0.121 0.031" 0.995
>5/week 326(90.4)  40(80.6) 477(90.7)  58( 82.5) 446(92.7)  29(92.9)
3-4/week 24( 8.6) 9(19.4) 38( 75) 13( 16.4) 26( 6.1) 3 6.0)
<2/week 3 1.1) - 9 1.8) 1 1.0) 5( 1.2) 1C 1.1)
Breakfast with companion 0.436 0.458 0.002"
Yes 204(68.3)  23(58.8) 305(67.0)  32( 72.4) 245(70.0) R(28.5)
Lunch with companion 0.236 0.157 0.794
Yes 341(97.0)  47(93.0) 503(96.3)  71(100.0) 456(96.2)  32(97.1)
Dinner with companion 0.992 0.296 0.967
Yes 304(85.3)  41(85.3) 440(83.9) 63( 83.7) 417(87.9) 29(87.6)
Frequency of eating out 0.564 0.050" 0.797
>5/week 669(96.3)  94(98.6) 501(94.2)  70( 94.4) 392(80.8)  27(81.2)
1-4/week 20( 3.3) 1( 1.4) 15( 4.6) - 78(17.7) 6(18.8)
<1/week 3 0.4) - 7( 1.2) 2( 5.6) 7( 1.5) -
(A&
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I (2012~2013)

1 (2014~2015)

[I1(2019~2020)

Variables FS FI FS FI FS FI
m=692) =95 | =52 = L e ey
Nutrition Fact Usage 0.736 0.611 0.184
Yes 191(33.8)  33(31.6) 143(33.2) 21(29.6) 125(31.5) 14(44.2)
No 425(66.2) 51(68.4) 339(66.8)  45(70.4) 291(68.5) 16(55.8)
Interest nutrition in nutrition label 0.906 0.419 <0.001™
Energy 129(69.1)  24(74.4) 107(78.4) 15(68.5) 58(44.9) 6(33.7)
Carbohydrate 3 1.7) - 2( 1.5) 10 4.7) 1( 7.4) 2(.4.0)
Sugar 4( 1.6) 1( 3.8) 20 2.7) 1C 7.7 16(14.4) -
Protein 2( 04) - 3( 1.5) 10 4.2) 7( 6.7) 1014.7)
Fat 22(11.7) 4(14.9) 10C 4.4) 10 4.1) 12(12.0) 1 1.4)
Saturated fat 5( 2.7) - 2012) 1079 4( 4.4) -
Trans fatty acid 8( 3.8) 1( 3.8) 7( 3.4) - 2( 1.1)  3(354)
Cholesterol 11¢ 6.0) 1 1.0) 5( 2.9) - 5( 3.8) -
Sodium 5( 2.2) 2( 2.2) 5( 4.0) 1C 29) 7( 44) 1(10.8)
Others 1( 0.8) - - - 3( 0.9 -
Nutrition label effect 0.749 0.880 0.147
Yes 133(71.4)  21(68.7) 96(72.0) 14(70.3) 77(62.2) 11(85.2)
No 56(28.6)  12(31.3) 47(28.0) 7(29.7) 48(37.8) 3(14.8)

n(%), P values are determined by x° test.

FS: Food security group; FI: Food insecurity group, defined as a score

questionnaire.
*P<0.05, *P<0.01, " P<0.001
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X 6. Nutrition intakes and dietary quality according to food insecurity status

6-1. boys
I (2012~2013) I (2014 ~2015) M (2019 ~2020)
Nutrients FS FI FS FI FS FI
(n=735) =129 7 | =610 (n=77) P (=530 (n=39) P
Energy intake(kcal/day)”| 2330.7+36.9 2376.8+955 0.653 | 2377.9+37.3 2117.0+ 1062 0.0267| 2138.5+40.2 1979.2+ 143C 0.270
% of total energy”
Carbohydrate 625+ 04 628+ 09 0.784 60.2¢ 0.5 61.1+ 4.4 0.583 584+ 0.5 60.1+ 1.7 0.328
Protein 145+ 0.2 14.3+ 0.3 0.638 14.8+ 0.2 141+ 0.6 0.305 15.6¢ 0.2 147+ 05 0.084
Fat 23.0+ 0.4 229+ 0.7 00911 25.0+ 04 248+ 1.2 0.868 26.0+ 0.4 252+ 1.7 0.665
% AMDRs
Carbohydrate 0.998 0.691 0.035"
< 55 140(18.5) 27(185) 162(26.1) 19( 26.1) 177(34.2) ( 22.3)
55-65 290( 39.9) 44(39.6) 251(41.7) 25( 36.6) 242(43.6) 14( 34.8)
> 65 305(41.7) 53(42.0) 197(32.2) 33( 37.3) 115(22.2) 17( 42.9)
Protein 0.523 0.903 0.162
<7 4(C 0.4) - 1C 0.1 - 1( 0.2) -
7-20 675(91.2)  116(93.9) 545(89.1) 70(C 90.2) 466(86.4) 37( 96.3)
> 20 56( 8.4) 8( 6.1) 64(10.8) 7( 9.8 67(13.4) 2( 37
Fat 0.396 0.933 0.969
< 15 100(14.5) 27(19.8) 70(11.7) 11( 13.0) 34( 6.2) 3( 6.5
15-30 502( 68.6) 72(63.0) 384(62.4) 49( 62.9) 356(67.4) 27( 69.3)
>30 133(17.0) 25(17.2) 156(25.9) 17( 24.1) 144(25.8) 9( 24.3)

Mean + SE or n(%), P values are determined by student’s t-test or x° test.

FS: Food security group; FI: Food insecurity group; AMDRs: carbohydrate=55-65% energy intake; protein=7-20% energy intake; fat=15-30%

energy intake.

1) Adjusted by age, 2) Adjusted by age and energy intake
“P<0.05, *P<0.01, " P<0.001
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6-2. girls

I (2012~2013)

11 (2014~ 2015)

1(2019 ~2020)

Nutrients FS FI FS FI FS FI
(n=692) (n=95) o (n=524) (n=72) Pl (=) (n=33) b
Energy intake(kcal/day)"| 1902.9+33.7 1785.7+90.8 0.221 1900.0+36.4 1834.3+89.0 0.495 | 1721.2433.0 1903.4+ 2098 209.8
9% of total energy?

Carbohydrate 61.4+ 0.5 66.2+ 1.2 <0.001™| 61.6% 0.6 61.7+ 1.4 0.953 59.9+ 0.5 63.9+ 1.9 0.052

Protein 14.4+ 0.2 136 0.6 0.176 14.4+% 0.2 13.2+ 05 0.0357 14.7¢ 0.2 134+ 0.8 0.098

Fat 24.1+ 04 202+ 1.0 <0.001™*| 239+ 04 251+ 1.1 0.341 254+ 0.5 228+ 14 0.088

% AMDRs

Carbohydrate <0.001" 0.977 0.621
< 55 158(23.7) 16(15.2) 118(22.9) 16( 24.2) 137(29.8) 9( 22.8)
55-65 262(38.1) 22(20.2) 218(39.4) 27( 38.2) 191(39.8) 15( 39.1)
> 65 272(38.1) 57(64.6) 188(37.7) 29( 37.6) 149(30.5) 9( 38.1)

Protein 0.549 0.501 0.791
<7 4( 1.3) 1( 0.8) 7( 1.3) 2( 3.1 4( 0.8) -

7-20 637(90.7) 87(87.8) 475(90.4) 63( 86.9) 432(90.6) 31(C 94.0)
> 20 51( 8.0) 7(11.4) 42( 8.2) 7( 10.0) 41( 8.6) 20 6.0)

Fat 0.007" 0.650 0.348
< 15 86(12.6) 20(25.0) 62(11.7) 7( 8.6) 51(10.4) 4( 20.0)
15-30 455(63.8) 62(64.2) 347(66.7) 47( 65.7) 304(63.0) 20( 51.2)
>30 151(23.5) 13(10.8) 115(21.6) 18( 25.6) 122(26.5) 9( 28.8)

Mean + SE or n(%), P values are determined by student’s t-test or x° test.
FS: Food security group; FI: Food insecurity group; AMDRs: carbohydrate=55-60% energy intake; protein=7-20% energy intake; fat=15-30%

energy intake.

1) Adjusted by age, 2) Adjusted by age and energy intake
*P<0.05, *P<0.01, " P<0.001
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X 7. NAR and MAR of subjects according to food insecurity status

7-1. boys
I (2012~2013) I (2014~ 2015) I (2019~ 2020)
Nutrients
(NAR and MAR)! FS FI B FS FI B FS FI
(n=735) (n=124) (n=610) (n=77) (n=534) (n=39)
NAR Protein 0.96+ 0.00 095£0.01 0,531 0.962 0.00 094+ 0.01  0.209 0.94+ 0.01 090+ 0.04 0.336

Vitamin A”| 052+0.02 048003 0.284 0.48+0.01 041+ 0.04  0.098 0.48£0.01 045+ 0.05  0.603
Thiamine 0.94£0.00 0.93+0.02 0.640 097+ 0.00 096+ 0.01  0.453 0.88£0.01 0.8&+ 0.03 0931
Riboflavin 0.81£0.01 0.80+£0.02 0.805 0.8210.01 0.78+ 0.03  0.226 0.87£0.01 0.84+ 0.04  0.469
Niacin 0.87+0.00 0.85+0.02 0.612 0.86+ 0.00 0.82+ 0.02  0.128 0.77£0.01 0.75£ 0.04  0.688
Vitamin C | 0.60+£0.01 0.55%0.03 0.127 0.53+0.01 048+ 0.04 0.255 0.49+ 0.02 051+ 0.07  0.750
Calcium 054+ 0.01 053+0.02 0.751 0.55+0.01 053+ 0.03 0518 055+ 0.01 050+ 0.05 0.321
PhosPhorus | 0.91+0.00 0.90+ 0.01  0.737 0.891+ 0.00 0.87+ 0.02  0.351 0.81£0.01 0.77+ 0.05  0.389
Iron 0.82+0.01 0.85+0.02  0.307 0.86+ 0.01 0.80+ 0.02  0.055 0.75+0.01 0.71+ 0.05  0.527
MAR 0.78£0.01  0.77+0.02  0.519 0.77£0.01 0.74+ 0.02  0.081 073 001 0.70+ 0.04  0.536

Mean + SE, P values are determined by student’s t-test.

FS, Food security group; FI, Food insecurity group;, NAR, nutrient adequacy ratio, MAR, mean adequacy ratio.

1) The NAR is the ratio of an individual's intake to the age- and sex—specific Recommended nutrient intake(RI) using Dietary Reference Intakes for
Koreans 2010 and 2015. The MAR is calculated by averaging all the NAR values. 2) The unit used for vitamin A in the Dietary Reference intakes
for Koreans(KDIRs)was changed form pg retinol equivalents (ug RE) to pg retinol activity equivalents (#gRAE) in 2015. Therefore, we used the
vitamin A(¢gRAE).

“P<0.05, 7 P<0.01, ™ P<0.001
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7-2. girls

I (2012~2013) I (2014~ 2015) (2019~ 2020)
Nutrients
(NAR and MAR)! FS FI , FS FI , FS FI
(n=692) (n=95) (n=524) (n=72) (n=477) (n=33)
NAR Protein 0.94+ 0.00 0.91+0.01 0.048 0.95+ 0.00 092+ 0.01  0.247 0.92£ 0.01 0.88+ 0.04 0.332

Vitamin A”| 052+0.01 054% 042  0.672 0.51£0.01 045+ 0.03  0.079 0.48£0.01 0.4¢&+ 0.07  0.903
Thiamine 092+ 0.00 0.86%0.02 0.050" | 095¢£0.00 097+ 0.01 0.070 0.81£0.01 0.82+ 0.06  0.832
Riboflavin 0.83£0.01 0.80+0.02 0.292 0.8510.01 0.80+ 0.02 0.113 0.89£0.01 0.8¢+ 0.04 0.793
Niacin 0.82£0.01 0.7610.03  0.082 0.83¢ 0.01 0.73+£ 0.02  0.004™ | 0.68+0.01 0.63+ 0.06  0.405
Vitamin C | 0.55£0.01 0.56+0.04 0.810 0.51£0.01 047+ 0.05 0.514 0.44+ 0.02 042+ 0.06  0.770
Calcium 052+0.01 048+0.02 0.239 0.51+0.01 0.44+ 0.03 0.071 051+ 0.01 054+ 0.06  0.605
PhosPhorus | 0.89+ 0.00  0.85£0.02 0.031" | 0.89+0.00 0.84+ 0.02 0.031" | 0.70£0.01 069+ 0.05  0.823
Iron 0.72+0.01 066+ 0.03 0.073 0.79¢ 0.01 0.71+ 0.03 0.043" | 063£0.01 060+ 0.05 0.613
MAR 0.75+0.01 0.72+0.02  0.174 0.76¢ 0.01 0.71£ 0.02 0.027° | 067+0.01 0.66+ 0.04 0.758

Mean + SE, P values are determined by student’s t-test.

FS, Food security group; FI, Food insecurity group, NAR, nutrient adequacy ratio, MAR, mean adequacy ratio.

1) The NAR is the ratio of an individual's intake to the age- and sex-specific Recommended nutrient intake(RI) using Dietary Reference Intakes for
Koreans 2010 and 2015. The MAR is calculated by averaging all the NAR values. 2) The unit used for vitamin A in the Dietary Reference intakes
for Koreans(KDIRs)was changed form pug retinol equivalents (ug RE) to pg retinol activity equivalents (#gRAE) in 2015. Therefore, we used the
vitamin A(¢gRAE).

“P<0.05, *P<0.01, ™ P<0.001
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3 8. Prevalence of msufficient intake of Korean adolescents diet by food insecurity status

8-1. boys
I (2012~2013) I (2014~2015) m (2019 ~2020)
(insuﬁl“\il(iligrfniftake)n ks K D ks H D ks K D
(n=735) (n=124) (n=610) (n=77) (n=534) (n=39)

Protein 54( 89) 14(12.1)  0.327 46( 8.7) 100 12.7)  0.287 52(11.9) 6(19.5) 0.271
Vitamin A? 531(71.8) 95(76.8) 0.344 458(77.3) 62(83.7) 0.267 393(76.3) 29(77.7) 0.855
Thiamine 80(13.2) 14(12.9) 0933 31C 5.7) 6( 9.00 0.349 133(30.5) 11027.7)  0.757
Riboflavin 254(39.5) 43(40.5) 0.874 198(35.4) 30042.2) 0.313 129(28.3) 12(39.2) 0.261
Niacin 155(23.0) 32(27.0)  0.396 147(24.8) 25(34.6) 0.121 204(41.7) 15(43.1) 0.888
Vitamin C 434(62.2) 86(70.6) 0.135 392(65.5) 57(76.4) 0.140 388(73.6) 22(63.7) 0.248
Calcium 592(83.1)  103(825) 0.892 479(779.7) 64(83.9) 0.404 396(77.8) 31(79.9) 0.794
PhosPhorus 142(19.5) 24(184) 0.798 135(22.9) 19(26.0) 0.539 234(46.9) 18(54.1) 0421
Tron 232(33.9) 35(29.8) 0.456 152(25.7) 28(39.8) 0.018 250(51.6) 20(58.1) 0.486

n(%), P values are determined by x° test.

FS, Food security group; FI, Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment
questionnaire.

1) Insufficient nutrition intake refers to intake less than the Estimated Energy Requirement (EAR). 2) The unit used for vitamin A in the Dietary
Reference intakes for Koreans(KDIRs)was changed form pg retinol equivalents (¢g RE) to ug retinol activity equivalents (ugRAE) in 2015. Therefore,
we used the vitamin A(zgRAE).

*P<0.05, 7 P<0.01, " P<0.001
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8-2. girls

) I (2012~2013) I (2014 ~2015) (2019~ 2020)
Nutrients
(insufficient FS FI FS FI FS FI
intake)" D D D
(n=692) (n=95) (n=524) (n=72) (n=477) (n=33)

Protein 88(14.6) 22(21.6) 0.114 69(14.6) 14(19.8) 0.312 79(19.0) 7(32.0) 0.206
Vitamin A? 497(73.0) 63(68.9) 0.547 388(76.0) 57(81.8) 0.218 379(79.6) 22(745)  0.590
Thiamine 114(19.6) 27(29.4)  0.092 57(12.4) 5( 51) 0.055 175(38.1) 9(32.3) 0595
Riboflavin 249(39.4) 40(40.3) 0.877 168(33.1) 31(472) 0.022° 111(24.0) 6(25.0) 0924
Niacin 232(35.6) 42(46.4) 0.120 182(35.1) 35(535) 0.011° 276(60.2) 17(60.8) 0.946
Vitamin C 426(64.8) 63(67.5) 0.695 349(69.7) 49(68.7) 0.834 361(76.2) 25(834) 0.395
Calcium 574(81.9) 81(88.0) 0.223 439(85.5) 65(89.0) 0.497 408(87.5) 24(774) 0.105
PhosPhorus 118(17.7) 28(27.7)  0.026" 88(16.7) 20( 30.3) 0.011" 315(68.7) 16( 60.3) 0.352
Iron 296(49.0) 52(59.8) 0.090 198(40.2) 41(54.8) 0.049 320(68.9) 21(68.2) 0.935

n(%), P values are determined by x° test.

FS, Food security group; FI, Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment
questionnaire.

1) Insufficient nutrition intake refers to intake less than the Estimated Energy Requirement (EAR), 2) The unit used for vitamin A in the Dietary
Reference intakes for Koreans(KDIRs)was changed form pg retinol equivalents (¢g RE) to ug retinol activity equivalents (ugRAE) in 2015. Therefore,
we used the vitamin A(zgRAE).

*P<0.05, 7 P<0.01, " P<0.001
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¥ 9. Difference in food group intake according to food insecurity status

9-1. boys
I (2012~2013) 11 (2014~ 2015) (2019~ 2020)
D
Food group FS FI FS FI FS FI
(%)
% D %
(n=735) (n=124) (n=610) (n=77) (n=534) (n=39)
Grains 1205+ 2.1 1235+ 56 0.615 123.0£ 2.2 1136+ 7.8 0.258 | 103.0+ 2.2 96.6+ 7.8  0.408

Meat, fish, eggs, legumes 85329 974+ 72 0.106 939+ 34 804+ 86 0157 | 976+ 3.8 848+ 86 0.170
Vegetables 60.0£2.3 64.8t 55 0412 614+ 28 60.2+ 45 0820 | 565+ 22 679+ 81 0.179
Fruits 69.2+44  744+£163 0.759 7715+ 49 547+ 98 0.038 | 655+ 7.0 6844219 0.902

Milk and dairy products| 96.5+4.3 91.0£11.0 0.638 92.0+ 41 92.3+13.3 0.985 879+ 4.0 756+ 94  0.238

Oils, nuts and sugar 96.9£3.0 524+ 5.2 0.465 69.1+ 2.7 603t 74 0270 | 686+ 30 69.6£11.9 0931

Mean + SE, P values are determined by student’s t-test.

FS, Food security group; FI, Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment
questionnaire.

1) The average ratio of nutrient intake to KDRI(Food group intake / recommended food group intake *100)

“P<0.05, 7 P<0.01, " P<0.001
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9-2. girls

I (2012~2013)

I1(2014~2015)

(2019 ~2020)

Food group FS FI FS FIV FS FIV
(%)

p Y Y

(n=692) (n=95) (n=524) (n=72) (n=477) (n=33)

Grains 1140+24 1136+ 49 0940 | 1127+ 27 107.2+ 53 0362 | 988+ 24 1124+ 127 0285
Meat, fish, eggs, legumes | 1062+ 4.3 816+ 89 0.011° | 1087+ 4C 102.0+10.9 0560 | 1108+ 4.2 1040+ 152 0.671
Vegetables 540+20 581+ 48 0446 | 609+ 22 512+ 55 0098 | 506+ 2C 529+ 47 0.669
Fruits 1204+ 75 1752+323 0105 | 1402+ 88 1629+ 433 0608 | 1146+ 7.7 719+ 241 0.104
Milk and dairy products | 87.5+39 87.3+141 0986 | 81.8+ 38 1023+ 154 0.195 | 838+ 3£ 107.7+ 222 0.201
Oils, nuts and sugar 60.1+3.7 546+ 88 0134 | 828+ 4C 750+116 0528 | 720+ 3€ 964+ 149 0.112

Mean + SE, P values are determined by student’s t-test.

FS, Food security group; FI, Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment

questionnaire.

1) The average ratio of nutrient intake to KDRI(Food group intake / recommended food group intake *100)

*P<0.05, 7P<0.01, **P<0.001
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¥ 10. Difference in food intake according to food insecurity status

10-1. Boys

Food" I (2012~2013) IT (2014~ 2015) I (2019~ 2020)

(keal) FS FI s FS FI p FS FI s

(n=735) (n=124) (n=610) (n=77) (n=536) (n=39)

Cereals 1269.3+ 176 1287.7+£33.9 0.630 |1252.2¢ 183 13229+ 482 0.168 | 1066.3%+ 18.8 1061.0+ 49.4 0.923
Potato and starches 799+ 74 8274164 0876 | 1127+ 85 82.4+21.0 0.183 959+ 9.3 16152529 0.226
Sugar and sweets 609+ 75 557+ 95 0.667 56.3+ 4.0 454+ 9.3 0.269 54.4+ 4.3 52.3¢12.0 0.872
Legume and its products| 58.3+ 4.6 64.6%13.8 0.659 546+ 39 844+ 208 0.155 489+ 5.1 376+ 12.0 0.369
seeds and its products 134+ 16 84+ 1.8 0.056 165+ 2.2 134+ 2.8 0.376 134+ 25 144+ 3.8 0.827
Vegetables 659+ 25 685+ 51 0.639 672+ 28 687+ 48 0.792 62.8% 2.2 740+ 8& 0.218
mushrooms 47+ 06 3.6+ 06 0.253 51+ 1.1 6.7 2.0 0.447 26+ 04 41+ 14 0.321
Fruits 105.2¢ 7.2 110.8+20.0 0.791 116.0¢ 7.7 899z 181 0.191 919+ 9.7 104.22 339 0.723
Seaweeds 9.7+ 1.2 10.0+ 1.8 0918 9.0+ 0.8 12.0¢ 2.3 0.217 6.8 0.7 15.0¢ 51 0.115
Oil and fat(plant) 88.6% 4.1 904+ 9.1 0.861 91.1¢ 4.2 935+ 10.7 0.832 854+ 5.0 109.8% 14.1 0.086
Meats and its products 56.1+24.6 365.0+33.4 0444 | 371.4+159 34514469 0597 | 383.8+16.2 367.0+ 483 0.739
Eggs 338.9+ 12.3 777+ 75 0.903 753+ 44 813+ 144 0.695 859+ 49 11262172 0.144
Fish and shellfishes 76.7+ 4.0 705+ 11.6 0.461 67.0¢ 49 7462 125 0.566 63.8¢ 4.5 67.212 23.6 0.886
Milks and dairy products| 619+ 4.8 219.2+27.8 0433 | 228.6110.3 24422342 0663 | 21992 95 188.7¢19.2 0.156
Oil and fat(animal) 2429+ 10.9 329+ 7.8 0.091 3532 53 234+ 6.0 0.134 272+ 54 39.62 247 0.623
Beverages 166.1¢11.5 101.1# 188 0.006™| 164.8¢ 81 195.3=24.7 0.245 162.1+ 115 17594 29.7 0.651

Mean + SE, P values are determined by student’s t-test
FS, Food security group; FI, Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment

questionnaire.

1) Adjusted by energy and age.
*P<0.05, 7 P<0.01, " P<0.001
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10-2. girls

I (2012~2013)

1 (2014 ~2015)

(2019~ 2020)

Iai’sg; FS FI , FS FI , FS FI ,
(n=692) (n=95) (n=524) (n=72) (n=477) (n=33)

Cereals 963.0+ 17.0 1039.9% 388 0.055 | 960.6¢ 15.7 964.9+ 387 0915 | 857.8+ 148 9234+ 430 0.154
Potato and starches 91.7+ 99 7404175 0381 | 832+ 7.9 639+175 0.327 796+ 84 415191 0.073
Sugar and sweets 811+ 91 852¢189 0828 | 756¢ 60 780+ 172 0.892 556+ 45 543% 94 0904
Legume and its products | 434+ 4.1 572¢124 0313 | 426 33 391+ 70 0663 344+ 31 337+ 57 0909
seeds and its products| 167+ 41 79+ 24 0049°| 144+ 16 196+ 65 0428 94+ 15  79¢ 22 0597
Vegetables 479+ 18 528+ 41 0295| 555+ 20 481+ 50 0.174 480+ 19 485+ 34 0907
mushrooms 31+ 04  34% 15 0827| 45¢ 09 35+ 1.1 0490 19¢ 03  12¢ 04 0.243
Fruits 10012 59 15584260 0.041°| 1135+ 7.6 1296299 0.605 883+ 58 594+ 198 0.178
Seaweeds 96+ 13 137+ 24 0127| 83+ 08 93+ 19 0612 52+ 05 40+ 18 0536
Oil and fat(plant) 724+ 40 523+ 95 00387 732+ 43 694+ 79 0.665 678+ 40 642+ 145 0812
Meats and its products | 263.0+ 11.3 2326+ 27.7 0312 | 266.0¢ 12.0 3085+ 33.9 0228 | 287.04+ 125 20894550 0.174
Eggs 613+ 33 605+ 55 0898| 628+ 39 569+ 95 0.558 847+ 47 1496+ 302 0.036"
Fish and shellfishes 560+ 33 399+ 64 0031°| 659+ 48 346+ 66 <0.001""| 503+ 4.1 49.0+ 108 0915
Milks and dairy products| 219.6= 96 213.1+337 0854 | 2043+ 90 257.0¢36.7 0.160 2104% 9.1 2549%414 0301
Oil and fat(animal) 187+ 25 298+ 49 00327 255¢ 25 240+ 7.9 0.849 226+ 42 169% 137 0715
Beverages 1128+ 88 133.1¢35.1 0583 | 143.0¢ 87 1274+ 356 0672 1338 94 2045%396 0.092

Mean + SE, P values are determined by student’s t-test
FS, Food security group; FI, Food insecurity group, defined as a score of >3 according to the 18-item household food security assessment

questionnaire.

1) Adjusted by energy and age.
“P<0.05, *P<0.01, ™ P<0.001
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ABSTRACT

Association between Food Insecurity and
Dietary and Health characteristics in Korean

Adolescents (10~18 years): KNHANES (2012~2020)

Jung, Sowon
Department of Food and Nutrition
Graduate School of

Sungshin Women’s University

Backgound

In Korea, the level of health has increased as the economy has
developed, but social polarization according to income level continues.
The proportion of food insecurity(FI) was higher in low-income families
with children and adolescents. Adolescents aged 10 to 18 years were the
most vulnerable FI group from 2012 to 2020. Since the experiences of FI
in the period of children can cause an early onset of chronic adult
diseases, the risk factors of FI should be controlled during children and
adolescents for balanced diet habits. This study aimed to find the
correlation between food insecurity and dietary and health characteristics

in adolescents (10-18) using the data from the National Health and
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Nutrition Examination Survey(KNHANES; 2012-2020).

Methodologies

Based on the food security evaluation (18 questions) used in the
KNHNES (2012-2020), households including adolescents(10-18 years old,
n=4,016, boys: 2,121, girls:1,895) were subjects of this study. The food
security(FS) and food insecurity(FI) groups were classified into
three-time periods; period- I (2012-2013), period-1(2014-2015), and
period-I(2019-2020). Household characteristics (composition, income,
education level, etc.), dietary habits (interest degree of nutrition labeling,
quality evaluation of nutrition such as NAR, MAR, INQ, evaluation of
balanced intake in the six-food groups, etc.), and health status (physical
measurement, blood values, mental health, and lifestyle, etc.) were

analyzed according to FS and FIL

Results

1. General characteristics of the survey subjects

The typical characteristics of vulnerable social groups were found in
households of the FI with adolescents without gender difference, such as
low income, past or current essential livelihood recipient experience, low
education level, single-person household (divorced- separated-, widowed-,

etc.), unemployment, and unmet health care needs.
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2. Health-Related Characteristics

In the analysis of health-related characteristics, boys in the FI had lower
HbAlc in period II and lower LDL in period I than in the FS. On the
other hand, compared to the FS, girls in the FI had higher waist
circumference and TG in the period I, the underweight and
overweight/obesity ratios in period II, and HbAlc was low in period II.
Furthermore, in boys & girls who belong to FI, the more negative their
health status emotionally is, the higher the tendency to smoke during all

periods.

3. Dietary Characteristics

As an eating habit, the breakfast intake frequency was significantly
lower in boys of FI in periods I&I and girls of FI in periods &I
compared to the FS. In FI, the more recent times (III), the worse the
state of skipping breakfast has become compared to the past (I&II)

without gender differences.

4. Nutrient and Food Intake Assessment

The intake of nutrients and six-food groups differed by gender. For
example, Boys in the FI had lower fruit group intake in period II than the
FS, and there was no significant difference in the quality of nutritional
intake between the two groups.

However, girls in the FI had lower meats intake in the period I than the
FS. In particular, in the quality evaluation of nutritional intake (AMDRs),

girls in the FI had higher carbohydrate intake and lower fat intake in the
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period I and lower protein intake in the period II than in the FS.
Furthermore, in another nutritional quality evaluation (NAR), girls in the FI
had lower protein, thiamine, and phosphorus levels in the period I and
lower niacin, phosphorus, and iron levels in the period II than the FS.
Also, in evaluating the nutritional deficiency rate, the iron deficiency intake
rate was higher for both boys & girls in the FI than in the FS in period
II. In the period I, there was no significant difference between the two
groups, but it was confirmed that the FS was also down-grade as the iron

deficiency intake as much as the FIL

Conclusion

Adolescents (10-18 years old) were the most vulnerable group to the FI
in the life cycle. The FI characteristics, such as low-income and vulnerable
groups, and healthy lifestyles, such as smoking and mental health habits,
were strongly unstable in adolescents. The most serious diet problem in
the FI was a higher frequency of skipping breakfast compared to the FS
without gender difference. Boys in the FI had lower fruit group intake.
The quality evaluation of nutritional intakes, such as protein, thiamine,
phosphorus, niacin, phosphorus, & iron, was worse in the FI than in the
FS, particularly in girls’ iron intake. As a limitation of this study, the
number of subjects in the FI was not enough to conduct the

time—dependent effect of the FI during all periods.
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