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ABSTRACT

Purpose: The aim of this study was to examine the association of food security with the total and individual flavonoid
intakes among Korean adults. Methods: Study subjects were 13,454 men and 19,563 women aged 19 years and older who
participated in the 2007~2012 Korea National Health and Nutrition Examination Survey. Subjects were classified into food—
secure and food—insecure groups using the answers to a self-reported question on food sufficiency of subjects'
household, The total and individual flavonoid intakes were calculated by linking 24—h dietary recall data of subjects with
a flavonoid database, Mean differences in dietary outcomes by food security status, and major food sources of total
flavonoids were examined. Results: In this cross—sectional study, 5.8% of male adults and 6.6% of female adults were in
food insecure households. Mean daily intakes of total flavonoids, flavonols, flavones, flavanones, flavan—3-ols,
isoflavones, and proanthocyanidins were significantly lower in food—insecure groups than food—secure groups among both
male and female adults, The differences were maintained in total flavonoids, flavones, flavanones, and flavan—3—ols after
adjusting for total energy intake, Mean intakes of fruits and vegetables were significantly lower in food—insecure groups
and the total flavonoid intake from fruits and vegetables was also significantly lower in food—insecure groups, The major
food sources of total flavonoids were apples (20.7%), mandarines (12,0%), and tofu (11,5%) in the food—secure group, and
apples (14,9%), tofu (13.3%), and mandarines (12,6%) in the food—insecure group. Conclusion: This study showed that food
insecurity was associated with lower intakes of flavonoids and reduced intakes of fruits and vegetables in a representative
Korean population,
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Table 1. Characteristics of study subjects by food security status

Z 1
AZorEM0| 2 ITASIEN U MEST SX
A AP T ATIASS ATASISH

2 AgE 540l sl E43 A3k= Table 101 #4813
o 3 AR F AR PSR 5.8%aL, o1
HEAF Foll M= 6.6%AT B33 o4 TFollA 45

Males Females
Characteristic!! Food Secure? Food Insecure P-value® Food Secure Food Insecure P-value
(n=12,677) (n=777) (n=18,272) (n=1,291)
Age (%)
19~29 20.3% 17.4 19.3 11.6
30~ 49 45.5 31.0 43.0 27.5
50~ 64 23.1 28.8 <.0001 22.8 25.3 <.0001
65~74 7.8 13.8 9.3 19.4
75+ 3.3 9.0 57 16.2
Survey phase (%)
IV (2007 ~ 2009) 43.8 62.4 43.2 62.8
V (2010~ 2012) 56.2 37.6 <0001 56.8 372 <0001
Household Income? (%)
Low 12.6 48.5 15.6 50.2
Middle-Low 25.8 29.5 < 0001 26.2 31.6 < 0001
Middle-High 30.8 16.1 ’ 29.0 13.9 ’
High 30.8 59 29.2 43
Education level (%)
= Elementary 11.6 35.1 23.6 55.1
Middle school 10.0 15.7 9.8 13.2
High school 425 34.9 <0001 37.9 25.7 <0001
= College 35.9 14.3 28.6 6.0
Alcohol consumption® (%)
yes 73.7 62.2 <.0001 40.4 322 0.0002
Smoking® (%)
yes 436 47.0 0.1645 58 95 0.0003
Supplement use (%)
yes 24.4 16.6 <.0001 33.7 20.9 <.0001
Breakfast consumption’! (%)
yes 72.4 75.6 0.2144 74.7 77.5 0.1527
Eating out (%)
= 1 time aday 10.8 15.7 22.2 22.4
1~ 6 times a week 51.6 65.0 <.0001 64.0 70.0 <.0001
= 3time a month 37.6 19.3 13.8 7.6
Nutrient intakes (mean + SE)
Energy (kcal/d) 2,319.0+10.9 1,999.0+£ 43.0 <.0001 1,675.3+£6.9 1,471.3£22.5 <.0001
Carbohydrate (g/d) 352.3% 1.6 3249+ 6.4 <.0001 2828+1.2 262.0+£3.7 <.0001
Protein (g/d) 84.8+0.5 66.1£1.6 <0001 60.0£0.3 488+1.0 <.0001
Fat (g/d) 49.0+0.4 34.6+1.5 <.0001 33.9+0.3 24.6+1.3 <.0001

%, Mean * SE are weighted fo represent the Korean population.

1) Number of missing values are 557, 606, 653, 595, 8 and 11 for household income, education level, alcohol consumption, smoking,

breakfast consumption and eating out.
meant unable to afford enough food.
infake comparisons were completed by weighted t-test.
dle-high (third quartile), high (fourth quartile)

for both of the 2 days before the interview

2) “Food secure” meant able to eat enough and adequate amount of food, “Food insecure”
3) Prevalence assessment were analyzed by weighted Rao-Sott chi-square test and nutrient
4) Household income: low (first quartile), middle-low (second quartile), mid-
5) Alcohol consumption: “yes” meant drank more than once a month over the past year
6) Smoking: "yes” meant smoked >100 cigarettes over lifetime and still smoking

7) Breakfast consumption: "yes” meant had breakfasts
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Table 2. Daily flavonoid intake, and flavonoid density among Korean adults by food security status

Males Females
P-value? P-value
Food Secure'! Food Insecure Food Secure Food Insecure
Flavonoid intake (mg/d)
Flavonols 737+1.1% 59.8+4.2 0.0013 55.6+0.8 473+2.5 0.0017
Flavones 1.0£0.1 0.5%0.1 <.0001 1.0£0.1 0.5%0.1 <.0001
Flavanones 34.0+3.0 16.8+55 0.0047 39.9+24 22.3+5.0 0.0008
Flavan-3-ols 43.6+1.8 22.7+3.6 <.0001 622+ 2.1 28.5+3.8 <.0001
Anthocyanidins 339+1.4 28.0+4.4 0.1857 42.0+2.1 26.3+2.5 <.0001
Isoflavones 67.8+1.4 57.7+5.0 0.0484 48.7+0.9 37.6+£33 0.0011
Proanthocyanidins 69.1+ 2.1 50.7£5.0 0.0279 76.6£2.0 51.1£4.4 <.0001
Total Flavonoids 322854 236.1+15.6 <.0001 325.8+54 213.6+10.4 <.0001
Flavonoid density (mg/1,000 kcal/d)*

Flavonols 31.8+0.5 30.2+2.2 0.4880 33.3£0.5 33.6+1.9 0.8803
Flavones 0.4+0.0 0.3+0.0 <.0001 0.6+0.0 0.4%£0.0 0.0003
Flavanones 148+1.2 6.7%20 0.0002 239+1.5 13.5+2.7 0.0005
Flavan-3-ols 19.2+0.8 11.4+1.9 0.0001 36.9+1.3 17.9+23 <.0001
Anthocyanidins 14.7£0.6 143+23 0.8850 23.4+0.8 18.0+2.2 0.0175
Isoflavones 30.4+0.6 28.3+2.1 0.3313 29.8+0.6 258+ 2.1 0.0679
Proanthocyanidins 30.7+0.9 27.0+4.8 0.4428 457 1.1 34.8+3.2 0.0013
Total Flavonoids 141.9+22 118.3+8.0 0.0039 193.4+£29 1440+ 6.7 <.0001

1) “Food secure” meant able to eat enough and adequate amount of food, “Food insecure” meant unable to afford enough food.
2) P-value are for the difference between food secure group and food insecure group, obtained by t-test using surveyreg procedure.
3) Mean £ SE 4) Calculated by dividing flavonoid intake by 1000 kcal of caloric intake.



g g
o o

Total flavonoid intake (mg/d)
g
o

0.0

(A)

Full

Marginal Low Very Low

Food security category

mmale ®female

400.0

Energy-adjusted total flavonoid intake
(mg/1000kcal/d)
o

Full

Marginal Low Very Low

(B)

Food security category

Fig. 1. Mean intakes of total flavonoids and flavonoid density by food security status stratified by gender among Korean adults.

1) "Full” meant able to eat an adequate amount and variety of food, “marginal” meant able to eat an adequate amount but not
variety of food, “low” meant sometimes unable to afford enough food, “very low” meant often unable to afford enough food.

2) Ais for total flavonoid intake; B is for flavonoid density, obtained by dividing flavonoid intake by 1000 kcal of caloric intake.

3) P-value calculated by weighted GLM is < 0.0001 for both A and B.
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Table 3. Daily food group intake among Korean adults by food security status

Males Females
Food Secure'! Food Insecure P- 3 Food Secure Food Insecure P-
value value
n?  Mean*SE n  MeanzSE n  Mean*SE n  Mean*SE
Food group intake (g/d)

Grains 11,651 337.4x1.9 713 339.5+93 08189 17,392 271.3x1.5 1,243 269.5+52 0.7356
Potatoes and starches 4,720 77.4%21 185 72.4+86 05766 7,167 90.7+22 376 84.5+7.0 0.3995
Sugars and sweets 8,844 13.8+0.3 412 12.9+£0.9 0.3123 12714 9.4+0.2 719 8.4+0.6 0.0921
Legumes andlegume products 7,973  68.1+1.5 434 61.3+£53 0.2102 11,319 53.0+1.0 685 50.7+3.4 0.4975
Nuts and seeds 8,295 6.8+0.8 385 45%+1.0 0.0697 12213 55%0.2 695 3705 0.0018
Vegetables 11,635 377.3+29 708 3249+11.5 <.0001 17,332 2883+23 1,231 247.1+6.7 <.0001
Mushrooms 2,411 220%1.1 72 13.6+2.4 00013 4249 188%0.6 153 20.7+3.0 0.5292
Fruits 6,382 311.3+5.6 237 2467+19.3 00015 11,676 307.1+49 560 251.1+13.1 <.0001
Meats and pouliry 8300 156.6+2.5 347 124692 0.0008 11,032 106.1£1.6 536 100.2+9.6 0.5439
Eggs 5515 526+09 212 50.1+£4.1 0.5423 8,070 39.2+0.6 342 444+56 0.3547
Fish and shellfish 10,040 83.9+1.4 547 67.8£53 0.0026 14,388 53.9+0.8 900 39.5£22 <.0001
Seaweeds 5,863 10.2£0.4 274 10.4£1.5 0.8861 8,951 9.8+0.3 496 11.3£1.1  0.1840
Milk and dairy products 3310 242.5+45 111 29691482 0.2627 6,239 215.6+28 257 2254+11.2 0.3880
Oils and fats 10,398 11.3+0.1 525 8.7+0.5 <.0001 15281 7.3x0.1 903 5.6+0.3 <.0001
Beverage and alcohols 9,523 399.8%+7.6 471 348.1+41.7 0.2173 12229 202.6+4.4 671 138.6+13.3 <.0001
Seasonings 11,501 45.0+0.5 683 36.0+£2.1 <.0001 17,113 30.3+0.3 1,181 24609 <.0001
Prepared foods 205 1162%x11.6 10 87.4+35.6 0.4478 304 84.5+6.7 23 107.1+£228 0.3382
Others 510 85+1.4 20 5014 0.0857 933 7.3+2.4 39 7.1+£3.7 09607

1) "Food secure” meant able to eat enough and adequate amount of food, “Food insecure” meant unable to afford enough food .

2) Stratified sample size
using surveyreg procedure.

Table 4. Conftribution of food groups to the total flavonoid intake among Korean adults by food security status

3) P-value are for the difference between food secure group and food insecure group, obtained by t-test

Males Females
Food Secure'! Food Insecure vctlu-e3j Food Secure Food Insecure vc:[Je
%2 Mean £SE %  Mean+SE % Mean £ SE %  Mean*SE
Food group intake (g/d)*

Crains 44 143%07 45 107+1.5 0.0282 4.0 12.9+0.6 58 12417 0.7968
Legumes andlegume products  19.5 628+1.8 228 538+57 0.1190 133 43.4+1.0 18.0 38.4+38 0.2048
Nuts and seeds 0.3 0.9+0.1 0.1 0.2+0.0 <.0001 0.2 0.7+0.1 0.1 0.1+£0.0 <.0001
Vegetables 250 80.7+1.0 289 683+43 0.0051 174 568+0.7 235 50.1£25 0.0103
Fruits 463 149.5+49 389 91.7+125 <.0001 60.8 198.0+50 50.6 108.1+9.4 <.0001
Beverage and alcohols 3.4 11.0£1.3 1.6 3.7+0.8 <.0001 3.5 11.3+£1.5 1.1 23+0.4 <.0001
Seasonings 1.0 3.2+0.1 1.2 29+03 0.2155 0.7 2.2+0.1 1.0 2.1+02 0.6532

1) “Food secure” meant able to eat enough and adequate amount of food, “Food insecure” meant unable to afford enough food.

2) Percentage of the food group contributing to the total flavonoid intake

group and food insecure group, obtained by t-test using surveyreg procedure.

neglectable are not suggested in the table.
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Table 5. Top 10 major food items contributing to the total flavonoid intake among Korean adults by food security status

Food Secure!)
Foog  Tofdl Flavonoid Average Intake  Confri-  Cum foog  TofalFlavonoid Average Intake o Cum
Rank . ) Content (mg/d) bution %Y Rank fterms Content (mg/d) botion %
(mg/100g) Mean + SE (%) (%) (mg/100g) Mean + SE

1 Apples 108.5 63.9+£20 20.7 20.7 1 apples 108.5 32137 14.9 14.9
2 Mandarines 152.5 37.3+2.4 12.0 32.7 2 tofu 181.0 28.7+22 133 282
3 Tofu 181.0 35.6+0.7 11.5 44.2 3 mandarines 152.5 27055 126 408
4 Onions 66.8 32.6+0.5 10.5 54.7 4 onions 66.8 239+13 11.1 51.9
5 GCrapes 86.7 22.6+2.1 7.3 62.0 5 grapes 86.7 13.1+34 6.1 58.0
6 Strawberries 209.3 120+1.0 3.9 65.9 6 radish 7.6 9.8+0.8 4.5 62.5
7 Radish 7.6 9.9+0.2 3.2 69.1 7 radishleaves 43.7 9.3+1.1 4.3 66.8
8 Sorghum5) 1,952.1 93104 3.0 72.1 8 strawberries 209.3 85120 3.9 70.7

9 Persimmons 30.0 7.2+0.5 23 74.4 9  soybean’ 481.42 74+1.7 3.4 74.1
10 Grape juice 127.9 6.9+09 22 766 10 sorghum’ 1952.1 67%1.1 3.1 77.2
Total food items (n = 235) 324.4+4.4 100.0 100.0 Total food items (n=168) 223.6+9.0 100.0 100.0

1) “Food secure” meant able to eat enough and adequate amount of food, “Food insecure” meant unable to afford enough

food.
intake

2) Secondary food items from KNHANES (n = 789)
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4) Cumulative percentage of the food items contributing to the total flavonoid intake

5) mostly consisted of dried form

2ol AT BAFo] YOBR JVPAE FF FL W
ol ue} Fepreols M Aeel FI3t Rol7t 9
o9 Al A7 ATSRE HEIRA we) e
Wiol= Fge] Aolrt e Aol fFelE % Uk,
v 49l] Fehricols 43 HHE BIY Q75
Ae IEA &5 g5 gk X|3#<2] Poverty Income
Ratio7} ‘/"—"4‘& Z ZgH ol 4 Y ZgiEwol=
A o] vre Adkgo] YeRgT) 213940 g8 ol =
Pueol= 417 Arje] B AFSNE JuEA @
5 FFo] GFEFE £ ZgHwole Y /¥ ZElH o]
= AFH o] ot ﬁabk-lo] el 22,41 ok, B o))
A Behamst olxFeRE AWl i wRAIA 4
FgA Sagst g gke) o)} & 43 I
3 Foll ol So] oRIglaL, ZEokEAoR]Re
Ao % 43 9 1A F 1 o]} frofahA) eigkor,
StEAOUHE WA = AH dF A AT FF 1
Rol7k folshA] eigheh. ol 7k W APEol wet 4
ARl AV 5] EY SO 5 olF
Y e F4 A7 Basieh 4 Hehueols
S FRska Qe AEozt, Sl A9 vy
sl 49, Aol A5 e ), g
EAlohgle: 7} 3}, 9he), ol aBeRe thEst o
AjEo] Z A A Yk 42 2B A E o] H|Fo| =& 5}/\143
o 4ash AP Snral vishhpe] Eehuicol
= Q% Aol BSHer] Tds e TFEAE A7)
a2 % gl
Aol g A9

H

E

T o

r°1'

Hue] Fehateols HAZe



Journal of Nutrition and Health (J Nutr Health) 2015; 48(6): 507 ~ 518 /515

21EegA S Rl Aglo] o Al YK E
ghols FEo] T e Zlog Yepdt) Wt
NHANES AH2.2 0]-8-3F 7404 PAdo] 399.54 mg/d,
&J4d¢] 334.93 mg/dE 4FH 3L, 5 EPIC cohort AR E
o188t AHolal= WFdo] 335.0 mg/d, 9dAde] 3322
mg/dE AFsIA oY S 4 F AEeFEAde] FEE
ko] Aol 322.8 mg/d, ®JAdo] 325.8 mg/dE A3t
Ha 2lEePgAde] wighRE Fde] HFHFES IHUE
A okt EEfReo|Ee] FRHEE HLS wie, g
419] FetHis, ol ATEHE, QIEAJOIY] dF o]
welola Hag AR i, FehkEn ZIEAC}
Ude] dF o] de 23 nyrh 04 3, B )
A AR EepEolE FFHEFRE RIS gideE &
8 A3 A7) Anprrhs 433] 34Tk Kim 549
Al 57] FNAZFGEZAL ARE o]§3}o], F=91e] =7
AEAIPLS Aet 659 ZEfH o= AFFS
107 mg/dZ AAIP=H], 2 Ao Bad 652 Seha
wol= HFEE 162.5~254.0 mg/dFT}. ©] & zlole
g Fdho] AFgH 2% Apo], vjolEjHo]2o] 23
213 2 3hEzre] xjo] Sof) 7191 Ao g Alg ).

2] o W& ZEiEeolE HF ] xlolE A9
o] G AFET AAFHATFS FRIg A 2
ShH o] A4l HAFe] Aol R
}, o7le] FeprieolE AF ko] Xfold] A
S VRS o= B ol AFE &gt
HEFe BAsiE Ax, 2EeA wEhET
Bt Blg)] AAaFel HFAFERE e FTH-
oj=o] o] fFofahAl AUt AFEIAAY F Rl A
A, FY T HFF] Hrhe AL AYPATEAAME
HuEdoh v AS oz 2EPdn 2Ake
A& BAT I ARES TS AF RN AF
A wIBkETe A, Y, FA1F AdFH ] Yrke A
S FRIBIHIL g 4Rl o FalE ol
M, AE8A Fro] oS AlaR, FYRF, ofF
o] AF7e] fFofatAl elA|a, AAke] A AiE goli
S-S I o) = Ao}t U T o] T 2EL o
YA "xrt #31 gpshE A dhigo] 2 7k AF
T Ao] vk AFRT} 71Ao] Tl Ea1, FIE 17} o o
9] AEEA ol Wt 2% Ao Apolrt WAt
7] wjiolefar )= uf ek

HA2FY Afele A Ry vghgte
2F AL A v2A ekgkont 7F A% Vo ert &
g, AEEA ERge Al &, X5, 2] 5 3
o] 71=rt w0 Wi, AEHEA mEgETe TR}

e
r o
o
o,

ofs
o
A
2o
o
&

o
rO
ol

2
A

o:
d

X
2,
z
o
%

Ir o2
ol
i

o
i
o

A

i
o
ox

o
o
M

]

o] 71=r) HlaA E9kTh o) AERPEA vEgR
Tol|A EEfR ol Aol digt 77 2 1 AlF A4
7 7157t vl A =31, HLF} S5 2 79 7o
T} vl Gk At fALslTh o|2HE F A EF
o2 RHAZ o|lhFeE AHFH ] AEMEA dRaH
u|StE T 7ol ot zlolE Ho|X] dH A2 A5t
A mEEge] AAlA TR} g7t AR]Eke Bl
o] X433l =%7] wWiEelgtal Y & Utk T8 7|
2)3ZF-0] Zjolol| JFES v|R|= Q20 7} 2E0] 714, A
A, AEPAel mE AR Alo] FoE FHEL
o5 &) ¥E 4= e T A B asith
2 A7) AL thad 2ok AlA|, AEPE8S H
7FE o) SRARFYLAR] Y 23S VR T
O FEIIAY. o] B F3E A8 AGtellA] EfdAdo]
el ot 18 2k e] A a1 AFe F84,
o84, S X EF o7 HiYsi= dldl= A7) 9l
Akl ololl FNAZFERANME 201295E] )= 4]
FMMBA A BB A st 18] £33 gk
& Aok =4 wBs mylsiglong o] Eiks
ogste] AEALS HIK ARE o83 $5 AT
7} dasith. =4, E dTlre tidAEel AFAS &
21F0] ¥ 76.0%E HAHde =9l eAEe] &9t
Hicole 3 dlo|guo]2E o83l FH<l 2ARY
gpRolE HAFS FASIHOU, HolEHo]29
ATt ARE] FEA o= A4 HFHEHT S
7HE S = ok U3 e AR E o] 88l Bt HE
o g BAE EefEeolE ks U Bol 23
Stal A= HloJEH[o]~E o838t 34 AT} F3E7]
£ 7Idigitt. odl] Hal], Fefr ol = B ol g} 72 Ele
olE, ZEEARY Fo] HolEAW|AHS] HIHHES
Briske A77F FE 4 Ak 21ERPE A
Ake] A Zfolof tigl o3l 35 T =Y F US Blolth
718 A E Eetal, B A7e AAZSQ W
o7 F5E =l F8Ee] EeRieo|E 3 Hlo]
EHo]~E ARgsle] gh=jle] FefHieolE AF A
AT o] ok IRk o E ARfERARALE
ol g3t 54 Ao HIHFS AR HsiA<= 3l
ko] A82%0] 544%E g doleulol~rt 3
f3lER, AFAELS AFEAd w2t 2ag FeAFE
o] 3HF HlolHMo|~E T35t E-83lar ot o]
Kwon 54 3¢l A48-213%0] Zelr col= o]
o]z 5 WHE 592 553 vl e, 20084 =71
H AEAG AF 1L54VIE dideE &
gH-olE 650l tete] =t 5 FejR=o|E Ho]

o, e

o

=2 A
- I

ofl il mju



516 / 21790l 2 SR o= 415
51 Hlo] 2, Sha FEXEH 7154 AEE, g 7]
F12} Hlo|gujo ] T 22] F&olA AXE ek
TR, EF 1 kol A= YA e AE
o] et thAlgks A83t] EEfR o= HoJEH|o]
22 =3} 38, Chun 5,2' Zamora-Ros 5,223
Samieri 52%2] FLAFANE FARE o2 w5t F
A4 ZiRwo|= dlo]Eu|o]2, Phenol-Explorer H|©]
HHlo]lx 5 I7PF T8 753 vlo|gH|o]29} 7|E}
9] ks sk, kel gle gl A
Y 7“0?‘3}"‘1 EE}H&—O]E tlo|glo]|~E 53k vt
*7'5“01]7‘1 ARSE EEfE o=
B2 I7elA datshke etk
#}Oﬂq— A, gegte] gl 4
o] &3t tAZLS 283
Ao}, ZF Hlo|E o] 2ol A

}\

o[r
rulo JZ

-

2 HlOlEiHﬂOl*: :

—=1T

[‘

e AFD YR Aol7} k. ol AFEH0
wel B R $57 B8 4 9 o]gm

3 S4A) AT A= ST 5 7] et

dAMe 8 IHe FetReol= HHAHE @ﬂs}ﬂl
setalr] Slsl dgAE EeHclE FRE HU
ol xghsl=d %= % FAL, A AAmE At bl
olEfHjo] o) g3ty FAIFo R, IUAY
SZAL A 4, 57] (2007~2012)0ﬂ gt A2l tPdRISo)
IdHoleke HHZ AFS 27 3=l J8AFoR
sle] 3P (3,19370), 7180 YEF ek o=
7E BN AE)YS Eelen, o B £ &
ghE o) = ok HloJE M o] A5 HTh§E -85t

B ATE AEIRAT Feuiols Y0 BUAe
H@ 27] W) ATRA, AFNPHY AY FF 7

A7) 7]dsl= 82lo) tigk o|dE Fa1, A3 Al
Sl W 2l A Aolg F317] 913 B IF
3 B Ae] 27 ARE o8-8 = 9 Bl

ol N 1o M
ﬂ

d

Fe) ~E}L°lc ﬂom ol~g lﬂa}oq ovgﬂ
o W2 % Fepieol= g Y Fejuiol= HH, 4

F Y T FYAFE L 100 AFS BT
SNAYYEA ALY TR olgsle] UIAE
AENPY AT PiFuEon TRl BT 2
3}, BRI 9, 2APIE, 7

o)

=~z O >~
ST, ST

i, Ao|RFA] B8 o, 92 R o}
ol Frofgh xfo|7} AT H BT
1=, ST, S, Sk, SEhlks,
2hE, EERMEAORY AdF#o] 24 W
of| A v«l sHA| Setar, & AFH s BASH S
ol FehE, Fehile, Eefuks AR
Al Sth T % BA & FEAoRH T2t
EAlolU Y& o:]/ﬂoﬂ/\-]ﬂl- 21ZoFAA] m|Eky o] Mk
ofatAl wisktt. & Sepuieol= AT
o] EFIGFE Golxe Ags TS 2F
HSR TS AP dRTRT AR, Hd
AF ] frolshA wgar, AYR, ArLFEHE
Zehmo|=e] Fo] sl AUt A
Hato] 8 FY AES Al (20.7%), F (12.0%),
T (11.5%) 5o, 2Etdd mgr o ﬂz—sl w4
2o Al (14.9%), T3 (13.3%), E (12.6%) 5
n)EE o] FefR ol AFH o T|oshke A% % T
9 7 AFL] vlgo] Hlad #11, HYF-o vlgo| vl
Skt ool AellA AEFY 37 —E}ELLOlC A
Fol Aol ASS & F U, ol AFFE A
W AF A3 ZpolollA Il ZoE wetE Ut
FF U5 AE3 AEM8d 2AF A58 oS T2FQ
go|EAWZA g3 A8E o)&S A7t A AF
Al wE 2xke] A Afolel thgt ofal7} obd Ao
2 7"tk

i 4T
L
£
G

H £f

ki
i
[e]

)y

Sk

o rlr tet % o rfu FiN
SURNIIS

HLN.
—O.ﬁ

TJLE

1{1

4ENY

1

O
O_I./

34

<
i

n O—Ll EEZ :qm [‘ﬂq 0_>~|.4 _4
_I\$_1, ol
AC_’,

References

1. Core indicators of nutritional state for difficult-to-sample popula-
tions. J Nutr 1990; 120 Suppl 11: 1559-1600.

2. Food and Agriculture Organization of the United Nations (IT).
Rome declaration on World Food Security: World Food Summit,
1996 Nov 13-17, Rome Italy [Internet]. Rome: Food and Agricul-
ture Organization of the United States; 1996 [cited 2014 Sep 1].
Available from: http://www.fao.org/documents/en/.

3. Lee MS. Health inequalities among Korean adults: socioeconomic
status and residential area differences. Korean J Sociol 2005;
39(6): 183-209.

4. James WP, Nelson M, Ralph A, Leather S. Socioeconomic deter-
minants of health. The contribution of nutrition to inequalities in
health. BMJ 1997; 314(7093): 1545-1549.

5. Tingay RS, Tan CJ, Tan NC, Tang S, Teoh PF, Wong R, Gulliford
MC. Food insecurity and low income in an English inner city. J
Public Health Med 2003; 25(2): 156-159.

6. Leung CW, Epel ES, Ritchie LD, Crawford PB, Laraia BA. Food
insecurity is inversely associated with diet quality of lower-income
adults. J Acad Nutr Diet 2014; 114(12): 1943-1953.¢2.

7. Chiuve SE, Fung TT, Rimm EB, Hu FB, McCullough ML, Wang
M, Stampfer MJ, Willett WC. Alternative dietary indices both



13.

14.

16.

17.

18.

20.

21.

22.

23.

Journal of Nutrition and Health (J Nutr Health) 2015; 48(6): 507 ~ 518 /517

strongly predict risk of chronic disease. J Nutr2012; 142(6): 1009-
1018.

. Laraia BA. Food insecurity and chronic disease. Adv Nutr 2013;

4(2):203-212.

. Seligman HK, Laraia BA, Kushel MB. Food insecurity is associ-

ated with chronic disease among low-income NHANES partici-
pants. ] Nutr 2010; 140(2): 304-310.

. Vozoris NT, Tarasuk VS. Household food insufficiency is associ-

ated with poorer health. J Nutr 2003; 133(1): 120-126.

. Boeing H, Bechthold A, Bub A, Ellinger S, Haller D, Kroke A,

Leschik-Bonnet E, Miiller MJ, Oberritter H, Schulze M, Stehle P,
Watzl B. Critical review: vegetables and fruit in the prevention of
chronic diseases. Eur J Nutr 2012; 51(6): 637-663.

. Chun OK, Kim DO, Smith N, Schroeder D, Han J T, Lee CY. Daily

consumption of phenolics and total antioxidant capacity from fruit
and vegetables in the American diet. J Sci Food Agric 2005;
85(10): 1715-1724.

McCullough ML, Peterson JJ, Patel R, Jacques PF, Shah R, Dwyer
JT. Flavonoid intake and cardiovascular disease mortality in a pro-
spective cohort of US adults. Am J Clin Nutr2012; 95(2): 454-464.
Wedick NM, Pan A, Cassidy A, Rimm EB, Sampson L, Rosner B,
Willett W, Hu FB, Sun Q, van Dam RM. Dietary flavonoid intakes
and risk of type 2 diabetes in US men and women. Am J Clin Nutr
2012;95(4): 925-933.

. Hong SA, Kim K, Kim MK. Trends in the inequality of fruit and

vegetable consumption between education levels indicated by the
Korea National Health and Nutrition Examination Surveys. Eur J
Clin Nutr 2012; 66(8): 942-949.

Ministry of Health and Welfare, Korea Institute for Health and
Social Affairs. The Third Korea National Health and Nutrition
Examination Survey (KNHANES III), 2005 - Nutrition Survey (I)
[Internet]. Seoul: Ministry of Health and Welfare; 2006 [cited 2014
Sep 1]. Available from: https://knhanes.cdc.go.kr/knhanes/
index.do.

Kleinman RE, Murphy JM, Wieneke KM, Desmond MS, Schiff A,
Gapinski JA. Use of a single-question screening tool to detect hun-
ger in families attending a neighborhood health center. Ambul
Pediatr 2007; 7(4): 278-284.

Shim JS, Oh K, Nam CM. Association of household food security
with dietary intake: based on the Third (2005) Korea National
Health and Nutrition Examination Survey (KNHANES III).
Korean J Nutr 2008; 41(2): 174-183.

. Rural Development Administration, National Institute of Agricul-

tural Science (KR). Tables of food functional composition. 1st edi-
tion. Suwon: National Institute of Agricultural Science; 2009.

Jun S, Shin S, Joung H. Estimation of dietary flavonoid intake and
major food sources of Korean adults. Br J Nutr. Forthcoming 2015.
Chun OK, Chung SJ, Song WO. Estimated dietary flavonoid
intake and major food sources of U.S. adults. J Nutr 2007; 137(5):
1244-1252.

Zamora-Ros R, Andres-Lacueva C, Lamuela-Raventos RM, Ber-
enguer T, Jakszyn P, Barricarte A, Ardanaz E, Amiano P, Dorron-
soro M, Larrafiaga N, Martinez C, Sanchez MJ, Navarro C,
Chirlaque MD, Tormo MJ, Quirds JR, Gonzalez CA. Estimation of
dietary sources and flavonoid intake in a Spanish adult population
(EPIC-Spain). ] Am Diet Assoc 2010; 110(3): 390-398.
Zamora-Ros R, Knaze V, Lujan-Barroso L, Romieu I, Scalbert A,

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Slimani N, Hjartaker A, Engeset D, Skeie G, Overvad K, Breds-
dorft L, Tjenneland A, Halkjer J, Key TJ, Khaw KT, Mulligan
AA, Winkvist A, Johansson I, Bueno-de-Mesquita HB, Peeters
PH, Wallstrém P, Ericson U, Pala V, de Magistris MS, Polidoro S,
Tumino R, Trichopoulou A, Dilis V, Katsoulis M, Huerta JM,
Martinez V, Sanchez MJ, Ardanaz E, Amiano P, Teucher B, Grote
V, Bendinelli B, Boeing H, Forster J, Touillaud M, Perquier F,
Fagherazzi G, Gallo V, Riboli E, Gonzalez CA. Differences in
dietary intakes, food sources and determinants of total flavonoids
between Mediterranean and non-Mediterranean countries partici-
pating in the European Prospective Investigation into Cancer and
Nutrition (EPIC) study. Br J Nutr 2013; 109(8): 1498-1507.
Samieri C, Sun Q, Townsend MK, Rimm EB, Grodstein F. Dietary
flavonoid intake at midlife and healthy aging in women. Am J Clin
Nutr 2014; 100(6): 1489-1497.

Yang YK, Kim JY, Kwon O. Development of flavonoid database
for commonly consumed foods by Koreans. Korean J Nutr 2012;
45(3): 283-292.

Lee JY, Paik HY, Joung H. Supplementation of zinc nutrient data-
base and evaluation of zinc intake of Korean adults living in rural
area. Korean J Nutr 1998; 31(8): 1324-1337.

Joung H, Paik HY, Kim CH, Lee JY. Preparation of copper data-
base of Korean foods and copper nutritional status of Korean
adults living in rural area assessed by dietary intake and serum
analysis. Korean J Nutr 1999; 32(3): 296-306.

Kim SA, Shin S, Lee JW, Joung H. Development of a mercury
database for food commonly consumed by Koreans. J Nutr Health
2014; 47(5): 364-373.

Bhagwat S, Haytowitz DB, Holden JM. USDA database for the
flavonoid content of selected foods: Release 3.1 [Internet]. Belts-
ville (MD): U.S. Department of Agriculture; 2013 [cited 2014 Jul
1]. Available from: http://www.ars.usda.gov/SP2UserFiles/Place/
80400525/Data/Flav/Flav3-1.pdf.

Bhagwat S, Haytowitz DB, Holden JM. USDA database for the
Isoflavone Content of Selected Foods: Release 2.0 [Internet].
Beltsville (MD): U.S. Department of Agriculture; 2008 [cited
2014 Jul 1]. Available from: http://www.ars.usda.gov/SP2User-
Files/Place/80400525/Data/isoflav/Isoflav_R2.pdf.

U.S. Department of Agriculture, Agricultural Research Service,
Beltsville Human Nutrition Research Center, Nutrient Data Labo-
ratory. USDA database for the proanthocyanidin content of
selected foods [Internet]. Beltsville (MD): U.S. Department of
Agriculture; 2004 [cited 2015 Jun 1]. Available from: http:/
www.ars.usda.gov/SP2UserFiles/Place/80400525/Data/PA/
PA.pdf.

Neveu V, Perez-Jiménez J, Vos F, Crespy V, du Chaffaut L, Men-
nen L, Knox C, Eisner R, Cruz J, Wishart D, Scalbert A. Phenol-
Explorer: an online comprehensive database on polyphenol con-
tents in foods. Database (Oxford) 2010; 2010: bap024.

Rothwell JA, Urpi-Sarda M, Boto-Ordofiez M, Knox C, Llorach
R, Eisner R, Cruz J, Neveu V, Wishart D, Manach C, Andres-Lac-
ueva C, Scalbert A. Phenol-Explorer 2.0: a major update of the
Phenol-Explorer database integrating data on polyphenol metabo-
lism and pharmacokinetics in humans and experimental animals.
Database (Oxford) 2012;2012: bas031.

Rothwell JA, Perez-Jimenez J, Neveu V, Medina-Remon A,
M'Hiri N, Garcia-Lobato P, Manach C, Knox C, Eisner R, Wishart



518/ 255Pg /ol whe Sehi ol = A3

35.

36.

37.

38.

39.

40.

41.

DS, Scalbert A. Phenol-Explorer 3.0: a major update of the Phe-
nol-Explorer database to incorporate data on the effects of food
processing on polyphenol content. Database (Oxford) 2013;2013:
bat070.

Ministry of Health and Welfare, Korea Centers for Disease Control
and Prevention. Korea Health Statistics 2012: Korea National
Health and Nutrition Examination Survey (KNHANES V-3)
[Internet]. Cheongwon: Korea Centers for Disease Control and
Prevention; 2013 [cited 2014 Sep 1]. Available from: https://
knhanes.cdc.go.kr/knhanes/index.do.

Kim HJ, Oh K. Household food insecurity and dietary intake in
Korea: results from the 2012 Korea National Health and Nutrition
Examination Survey. Public Health Nutr. Forthcoming 2015.

Kim K, Kim MK, Shin YJ, Lee SS. Factors related to household
food insecurity in the Republic of Korea. Public Health Nutr 2011;
14(6): 1080-1087.

Bocquier A, Vieux F, Lioret S, Dubuisson C, Caillavet F, Darmon
N. Socio-economic characteristics, living conditions and diet qual-
ity are associated with food insecurity in France. Public Health
Nutr 2015; 18(16): 2952-2961.

Chun OK, Floegel A, Chung SJ, Chung CE, Song WO, Koo SI.
Estimation of antioxidant intakes from diet and supplements in
U.S. adults. J Nutr 2010; 140(2): 317-324.

Bai W, Wang C, Ren C. Intakes of total and individual flavonoids
by US adults. Int J Food Sci Nutr 2014; 65(1): 9-20.

Zamora-Ros R, Sacerdote C, Ricceri F, Weiderpass E, Roswall N,
Buckland G, St-Jules DE, Overvad K, Kyre C, Fagherazzi G,
Kvaskoft M, Severi G, Chang-Claude J, Kaaks R, Nothlings U,
Trichopoulou A, Naska A, Trichopoulos D, Palli D, Grioni S, Mat-
tiello A, Tumino R, Gram IT, Engeset D, Huerta JM, Molina-Mon-
tes E, Argiielles M, Amiano P, Ardanaz E, Ericson U, Lindkvist B,
Nilsson LM, Kiemeney LA, Ros M, Bueno-de-Mesquita HB,
Peeters PH, Khaw KT, Wareham NJ, Knaze V, Romieu I, Scalbert
A, Brennan P, Wark P, Vineis P, Riboli E, Gonzalez CA. Flavonoid
and lignan intake in relation to bladder cancer risk in the European
Prospective Investigation into Cancer and Nutrition (EPIC) study.

42.

43.

44,

45.

46.

47.

48.

49.

BrJ Cancer 2014; 111(9): 1870-1880.

Han X, Shen T, Lou H. Dietary polyphenols and their biological
significance. Int J Mol Sci 2007; 8(9): 950-988.

Lee MJ, Popkin BM, Kim S. The unique aspects of the nutrition
transition in South Korea: the retention of healthful elements in
their traditional diet. Public Health Nutr 2002; 5(1A): 197-203.
Vermeulen E, Zamora-Ros R, Duell EJ, Lujan-Barroso L, Boeing
H, Aleksandrova K, Bueno-de-Mesquita HB, Scalbert A, Romieu
I, Fedirko V, Touillaud M, Fagherazzi G, Perquier F, Molina-Mon-
tes E, Chirlaque MD, Vicente Argiielles M, Amiano P, Barricarte
A, Pala V, Mattiello A, Saieva C, Tumino R, Ricceri F, Trichopou-
lou A, Vasilopoulou E, Ziara G, Crowe FL, Khaw KT, Wareham
NJ, Lukanova A, Grote VA, Tjenneland A, Halkjeer J, Bredsdorff
L, Overvad K, Siersema PD, Peeters PH, May AM, Weiderpass E,
Skeie G, Hjartaker A, Landberg R, Johansson I, Sonestedt E, Eric-
son U, Riboli E, Gonzalez CA. Dietary flavonoid intake and
esophageal cancer risk in the European prospective investigation
into cancer and nutrition cohort. Am J Epidemiol 2013; 178(4):
570-581.

Kim YJ, Park MY, Chang N, Kwon O. Intake and major sources of
dietary flavonoid in Korean adults: Korean National Health and
Nutrition Examination Survey 2010-2012. Asia Pac J Clin Nutr
2015;24(3): 456-463.

Hanson KL, Connor LM. Food insecurity and dietary quality in US
adults and children: a systematic review. Am J Clin Nutr 2014;
100(2): 684-692.

Drewnowski A, Darmon N. Food choices and diet costs: an eco-
nomic analysis. J Nutr 2005; 135(4): 900-904.

Kim K, Hong SA, Kwon SO, Choi BY, Kim GY, Oh SY. Validation
of food security measures for the Korean National Health and
Nutrition Examination Survey. Korean J Community Nutr 2011;
16(6): 771-781.

Kwon O, Yang YK, inventors. Flavonoid database for estimation
of flavonoid intake and constructing method thereof. Korea Patent,
10-1294316; 2013 Aug 7.



