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ABSTRACT

Although food insecurity might be associated with poor dietary intake, this relationship has not been researched in
Korea. This study examined the association of food security with dietary intake from the third Korea National Health
and Nutrition Examination Survey. Food security was measured by a self-reported hunger measure on the dietary situation
of subjects’ households in the previous year and approximately 2/3 of the subjects lived in food-insecure households.
Dietary intake was based on a 24-hour dietary recall. Food insecurity was significantly associated with low nutrients intake
and nutrients intake compared to dietary reference intakes (DRI) was also lower among subjects in food-insecure house-
holds. Overall diet quality based on dietary diversity score {DDS) was worse in food-insecure subjects. Food security
should be considered an important issue to public health because dietary change due to food insecurity may affect health

status. (Korean J Nutr 2008; 41(2): 174~183)
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Table 1. Food security status and general characteristics by age group

h (%), mean £ SC*

1—-9 years 10—19 years 20—64 years 65 + years
(n=1,175) (n=1,242) (n = 5,200) (n = 969)
Food security
No 410 (34.9) 398 (32.0) 1,927 (37.1) 219 (22.6)
Mildly 689 (58.6) 715 (57.6) 2,835 (54.5) 558 (57.6)
Moderately/Severely 76 ( 6.5) 126 (10.4) 438 ( 8.4) 192 (19.8)
Gender
Male 603 (51.3) 659 (52.7) 2,380 (45.8) 384 (39.6)
Female 572 (48.7) 588 (47.3) 2,820 (54.2) 585 (60.4)
Education
No - 1(0.1) 118 ( 2.3) 352 (36.3)
Preschool 627 (53.4) 1(0.1) - -
Primary school 548 (46.6) 311 (25.0) 608 (11.7) 380 (39.2)
Middle school - 442 (35.6) 625 (12.0) 81 ( 8.4
High school - 369 (29.7) 2,028 (39.0) 112 (11.6)
University - 118 ( 9.5) 1,665 (32.0) 40 ( 4.1)
Graduate - - 156 ( 3.0) 4 ( 0.4)
Income (10° won/m) 260.9 + 157.0 273.6 £ 167.8 248.1 = 159.4 118.2 £ 136.5
Marital Status
Unmarried - 503 (40.6) 925 (17.8) 5( 0.5
Married - - 3,828 (73.7) 549 (56.7)
Separated by death — -~ 201 ( 3.9) 400 (41.3)
Divorced, separated — - 234 ( 4.6) 14 ( 1.4)
No application (below 14 yr) 1,175 (100) 736 (59.4) - -
Job
Professional - - 584 (11.2) ? (09
White collar — 3(0.2) 546 (10.5) 1(0.1)
Salesman - ? (0.7) 882 (17.0) 35 ( 3.6)
Bive collar - 2 ( 0.2) 1,485 (28.5) 249 (25.7)
Service person - - 17 ( 0.3) -
Student - 475 (38.2) 177 ( 3.4) 1 (0.1
Housewife — - 1,049 (20.2) 172 (17.8)
No job — 17 ( 1.4) 459 ( 8.8) 501 (51.8)
No application 1,175 (100) 736 (59.3) - -

& A8 Sel vl Sol LR A7 APt st
A5 vlebul S A3t 20~644 Al Blall 1~94)
ol 10~19A0lM FLHEFH7ISA gt ki Al
v go] AR o R wgkom 10~1941914 food in-
secure 9] A EMAAA ] wE AoiAQl AFHH|E9 A
7} o} AzZHYt (Table 3).

NZOrYS] TE ANO| I

Table 4+ A& W& AALe] kS B71s
RO Z 1~94, 10~194, 20~64A412} 654 o]AF 2 13
9] M DDSE= 4.07%, 4.373, 4.08 2 34-0 2 10~19
Ao AA7E 1) eokgith A¥bd 0 2 food insecured
|4 DDS #ao] Al *F3ker, food insecurel

A BAA o2 §F23HA DDS7F W Algdo] @ DDS7t

5 Algo] A3k

NEOIYOl TE NEDS Y

Table 5+ A& W& 2} 2
o|& Hlwsh Ao|m, HRFHoz 2 % E7}%\_
Al 2} AEFTY AdFEE0 EE]- 3}‘5&‘:}

Saptete] Fao) B 25

ol A

2| A &89

g0l B Hol} 2o Hl-%‘-f?f_ =L
oh et el GEHAZIE e sk 9

2 1~94) & 10~194] A8S slF 2] (—ro 27,
260 keal) 433 Zlo] FE} AH AL ofo] A vl

%L, 20~64A4 dEFole o 199 (%7 1

7'<Tr



178 / A1 E QI A2 A3

Table 2. Difference in absolute nutrients intake according to food security status by age group mean * SC
1-9 years 10-19 years

No food Mildly food Moderately/ NG food insecure Mildly food Moderately/

insecure insecure severely food (n = 398) insecure severely food

(n = 410) (h = 689) insecure (n = 76) (n=715) insecure (n = 126)
Energy (kcal) 1,616.2 = 6426 1,500.9 = 6410 1,227.5 = 390.7*% 21256 + 8027 2,172.7 + 8457 19743+ 727.1"
Carbohydrate (g) 2419 £ 961 2271+ 946 1886+ 604" 3149+ 1128 3234% 1219 3054=* 1244
Protein (g) 598+ 278 532% 262 405+ 181 779+ 346 792% 374 727+ 345
Fat (@) 436+ 270 404+ 260 331+ 177" 583+ 354 586+ 357 481 % 269™
Calcium (mg) 5635+ 3434 4874+ 2951 3819 + 2329 5407+ 3024 5397+ 3093 4890+ 3499
Phosphorus (mg) 1,0450 = 437.6 9257 = 4137 7049 £ 290.5" 1,247.7 = 4790 1,2619 £ 533.51,163.0 £ 503.5
Iron (@) 100+ 75 87+ 58 6.1 + 4.1* 126+ 88 125+ 83 113+ 7.
Potassium (mg)  2,086.5 + 9559 18121 + 888.4 1,422.7 = 7224 26279 + 1,092.4 2,624.5 £ 1,160.5 2,396.8 + 1,137.2
Sodium (mg) 3,150.6 + 1,802.3 2,881.1 + 1,783.6 2,348.3 + 1,2957*" 4,562.6 + 2,238.7 4,906.3 + 2,686.1 4,820.0 + 2,497 .4
VilaminA (2 gRE)  597.8 = 767.0 4842+ 4344 3798 = 4888 7004 5193 7328+ 7000 5687+ 476.4"
VitaminB, (mg) 10+ 046 10+ 06 08+  0.6™ 14+ 07 15+ 08 1.3+ 08"
VitaminB, (mg) 1.1+ 05 10+ 05 0.9 + 0.4*"* 1.3+ 046 1.3+ 06 1.0+ 0.6
Niacin (mg) 12.1 + 65 107+ 6.4 7.8 + 4.1* 163+ 82 169+ 98 150+ 87
VitaminC (mg) 730+ 649  65.6F  46.6 456 + 487" 955+ 818 912+ 768 779+ 859"

20— 64 years 65 + years
No food Mildly food Moderately/ No food Mildly food Moderately/
insecure insecure Severely food insecure insecure severely food
(n =1,927) (n = 2,835) insecure (n = 438) (n=219) (n = 558) insecure (n = 192)

Energy (kcal) 21057 £ 8489 20753+ 8587 19565+ 8594 18030* 651.8 1,651.7 £ 620.1 1,485.2+ 5387
Carbohydrate (g) 3183+ 1234 3177 1220 3043+ 1258 3003t 960 291.0%f 1068 2692+ 964"
Protein (g) 824+ 413 788=L 405 73.8 + 430" 670+ 349 586=* 31.1 51.6x 279"
Fat (@) 466 343 447+ 328 395+ 302" 297+ 241 232%x 176 188% 1697
Calcium (mg) 5943+ 3782 5644% 360.1 5294t 3753  5320% 3493 4998+ 4177 4128+ 28117
Phosphorus (mg) 1,345.4 + 5838 1,292.6t 5744 1,206.6 = 5960 11,1595 4826 1,060.6 = 500.1 9282+ 417.4"
ron (g) 155 104 148t 9.9 13.4 = 8.9** 141 + 92 129+ 104 108+ 80"
Potassium (mg)  3,160.4 = 1,509.6 2,994.9 +1,403.2 2,735.7 = 1,461.9" 2,701.7 £ 1,322.2 2,406.2 = 1,272.6 2,069.7 £ 1,122.7"
Sodium (mg) 5905.1 = 3,441.1 57627 £ 3,2059 5662.7 = 3,4540 50985 * 2,963.6 4,798.2 + 3,105.6 4,419.8 = 2,505.1
VitaminA (zgRE)  890.4 = 8372 8655t 839.1 8178 9920 7688+ 700.4 6171 £ 6756 5761 % 6419
VitaminB, (mg) 14+ 08 13+ 08 12+ 08" 10+ 046 09+ 05 08+t 0.5
VitaminB, (mg) 13+ 07 12 07 A= 0.7" 10 0.6 08 05 07 04"
Niacin (mg) 192+ 105 182%f 104 164 107 152+ 82 131 = 73 1.6t 63"
VitaminC (mg) 1163+ 918 1059+ 872 91.6 £ 854* 898+ 747 759 650 667+ 61.5

x: p<0.05, *x: p<0.0]

7, 125 kcal) AF7F A=Y
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Table 3. Difference in energy distribution and nutrients intake compared 1o dietary reference intakes according to food security

status by age group mean + SC
1-9 years 10—19 years
No food Mildly food moderately/ No food Mildly food Moderately/
insecure insecure severely food insecure Insecure severely food
(n= 410) (n = 689) insecure (n = 76) (n = 398) (n=1715) insecure (n = 126)
% of energy intake from marcronutrients
Carbohydrate 61.1+ 95 620+ 93 628+ 9.3 610+ 9. 61.6+ 9.6 630+ 9.7
Protein 150+ 3.6 143+ 3.5 132+ 3.4 150+ 4.1 147 + 38 148+ 40
Fat 239+ 83 237 £ 8.1 240+ 8.7 241+ 80 237 + 83 222+ 85
% of intake compared to dietary reference intake"
Energy 1102 £ 39.1 105.6 + 39.7 86.0 & 29.5™ 99.5 + 36.4 100.6 + 37.3 879 + 30.2"
Protein 256.1 + 105.8 240.9 + 108.7 183.6 = 87.7*" 1720 + 758 1725 + 80.0 1490 + 64.5™
Calcium 86.7 + 57.7 77.9 + 483 603+ 39.1** 62.0 = 33.5 59.0 £ 33.] 522+ 37.7°
Phosphorus 1700 + 69.7 1562 + 66.9 120.8 + 5246 134.1 = 51.1 1352 + 56.1 1240+ 519
lron 1183+ 89.]1 105.7 + 68.0 753+ 49.6" 95.3+ 71.6 93.3+ 62.7 825+ 57.1
Potassium 596 + 247 539 + 240 425+ 223 559 + 232 558 + 24.7 510+ 242
Sodium 275.0 = 142.8 260.6 + 148.6 212.4 +111.8" 304.2 + 149.2 327.1 £ 179.1 321.3 £ 166.5
Vitamin A 164.0 + 233.1 136.4 + 130.7 1109 + 163.2*" 106.1 = 849 109.2 + 1049 812+ 723
Vitamin B, 173.1 + 958 160.8 + 99.0 14).8 + 106.8" 1322 + 67.3 138.3 + 75.6 113.8 + 60.9™
Vitamin B, 145.7 + 70.7 137.6 + 68.6 1143 + 51.8" 101.4 + 48.4 1020 + 51.0 77.4 + 398"
Niacin 145.6 + 71.6 134.1 + 80.0 993 + 54.2** 1203 + 59.6 122.4 + 68.1 103.7 + 60.3"
Vitamin C 142.6 + 129.1 133.1 + 140.5 912+ 94.1™ 105.5 + 90.3 99.4 + 86.9 82.1 £+ 93.3"
20— 64 yeaqrs 65 + years
No food Mildly food Moderately/ No food Mildly food Moderately/
insecure insecure severely food insecure nsecure severely food
(n = 1927) (n = 2,835) insecure (n = 438) (n=219) (n = 558) insecure (n = 192)
% of energy intake from marcronutrients )
Carbohydrate 640+ 11.1 652+ 108 663+ 11.1™ 70.4 = 99 732+ 90 751+ 98"
Protein 162+ 47 157 + 4.4 155+ 49* 152+ 43 144+ 4.1 139 + 4.7
Fat 198+ 92 192+ 90 181+ 88" 145+ 7.4 125+ 6.7 Mo+ 7.1%
% of intake compared to dietary reference intake”
Energy 99.4 + 37.7 97.4 + 37.3 92.1 + 380" 101.1 = 33.2 938 + 33.6 86.3 + 30.0™
Protein 1678 + 80.7 1598 + 78.3 150.1 + 84.5™ 1409 + 69.9 1242 + 64.6 110.4 + 57.6
Cailcium 83.5 + 53.4 79.2 + 50.7 738 + 532 71.3+ 48.1 66.5 = 56.5 542 + 378"
Phosphorus 1922 + 83.4 184.7 = 82.1 172.4 + 851" 165.6 + 689 1515+ 71.4 132.6 + 59.6™
Iron 141.6 + 103.4 135.7 + 99.0 1268 + 90.1** 1490 + 95.4 136.4 + 109.1 115.7 = 843"
Potassium 67.2 + 32.1 3.7 £ 299 582 + 31.1* 575+ 28. 512+ 27. 440 + 239
Sodium 410.2 + 2429 398.7 + 222.5 397.2 + 241 .4 431.1 £ 247.6 407.9 + 262.6 382.7 + 217.5
Vitamin A 130.3 + 119.4 126.6 + 122.2 120.5 + 149.3 119.2 £ 109.5 96.6 + 107.1 91.2 £ 102.1%
Vitamin B, 1202 £ 69.8 1150+ 708 1080 + 69.6™ 88.3 + 485 788 + 41.5 70.4 + 41.6"
Vitamin B, 95.3 + 48.5 90.7 + 50.4 83.7 + 51.7** 71.8 = 40.3 62.4 + 41.2 529 + 33.4*
Niacin 128.3 + 68.6 121.5 + 67.4 109.3 + 69.8** 101.4 £ 52.1 88.5 + 47.5 779 + 415"
Vitamin C2 1163 + 91.8 1059 + 87.2 916 + 854" 89.8 + 747 759 + 65.0 6.7 = 615"

% p<0.05, *+: p<0.01
1) While dietary reference intake of energy is based on estimated energy requirement, that of potassium and sodium is based on
adequate intake, and the rest of nutrients compared to their recommended intake
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Table 4. Difference in dietary diversity score according to food security status by age group

n (%), mean = SC

1-9 years 10—-19 years
No food Mildly food Moderately/ No food Mildly food Moderately/
insecure insecure severely food insecure insecure severely food
(n = 410) (n = 68%) insecure (n = 76) (n = 398) (n=715) insecure (n = 126)
Dietary diversity score (score)
Mean 42+ 1.2 39+1.2 3.3+ 13" 44110 43+1.3 3.9 +0.9%
Sum of score
<3 100 (24.4) 231 (33.5) 43 (56.6)™ 59 (14.8) 125 (17.5) 32 (24.8)™"
4 128 (31.2) 213 (30.9) 22 (29.0) 145 (26.4) 276 (38.6) 65 (50.4)
5 132 (32.2) 200 (29.0) 6(79) 148 (37.2) 255 (35.7) 30 (23.3)
6 50 (12.2) 45 ( 6.5) S5{ 6.6) 46 (11.6) 59 ( 8.2) 2 ( 1.6)
20—64 years 65 + years
No food Mildly food moderately/ No food Mildly food moderately/
insecure insecure severely food insecure insecure severely food
(n =1927) (n=12835) insecure (n =438) (n =219) (n = 558) insecure (n = 192)
Dietary diversity score (score)
Mean 41 +£0.9 4.0 =09 3.7 £1.0% 3.6 09 3.4£09 3.0 09"
Sum of score
<3 409 (21.2) 660 (23.3) 148 (33.8)™ 99 (45.2) 299 (53.6) 131 (68.2)™
4 950 (49.3) 1,482 (52.3) 217 (49.5) 80 (36.5) 205 (36.7) 55 (28.7)
5 484 (25.1) 602 (21.2) 63 (14.4) 39 (17.8) 51 ( 9.1) 4 (210
6 84 ( 4.4) 91 ( 3.2) 10 ( 2.3) 1 ( 0.5 3 ( 0.5) 2 (1.0
*. p-value <0.05, **: p-value < 0.01
Table 5. Difference in food intake according to food security status by age group mean + SC
1-9 years 10—-19 years
No food Mildly food Moderately/ No food Mildiy food Moderately/
insecure insecure severely food insecure insecure severely food
(n = 410) (n=4689) insecure (n = 76) (n = 398) (n=715) insecure (n = 126)
Grains 3014 2915 2.6 £ 09 42*t19 43+18 4119
Meat, fish, egg, and legumes 34126 3.2+27 2.1 £ 2.0™ 4,9 T 3.6 5.1+ 43 4.5 T 3.4
Vegetables 3.3+£26 2822 2.1 £1.8% 49 +29 4.9 + 3.1 44129
Fruit 1.0 £ 1.6 0.8 + 1.4 0.5+ 1.0" 1.0+ 1.7 0.7 %16 0.4 + 1.0
Milk and dairy 1.5+1.5 1.4+ 1.4 1.1 £1.5° 1.1£1.3 1.1 £1.2 0.7 = 1.4™
Oit, nuts and sugar 2.0+ 2.1 1.6%17 1.0 £ 0.9 2.6 25 27 27 26+ 25
20—64 years 65 +vyears
No food Mildly food moderately/ No food Mildly food moderately/
insecure insecure severely food insecure Insecure severely food
(n = 1927) (n = 2835) insecure (n = 438) (n=219) (n = 5588) insecure (n=192)
Grains 3918 39 1.7 3.9+t 1.7 3.8+1.3 3.87* 1.5 3614
Meat, fish, egg, and legumes 49 = 43 4.6t 4.2 4.1 £ 39" 3.5+ 3.4 2.5+ 2.4 2.1 +2.5%
Vegetables 7.5t 48 7.1 £ 4.3 6.5 £ 4.2 6.9 = 4.8 59+ 4.2 51 % 39"
Fruit 1.0+1.9 08=*1.8 0.5+ 1.4 0.6 £ 1.6 0.4 % 1.1 02+ 07"
Milk and dairy 0.4r0.8 0.4 0.7 0.3+ 0.8" 0.2=*0.5 0.2x0.5 0.1 £04
Oil, nuts and sugar 3.1 £ 3.1 3030 2.7 £28" 20+22 18+27 12+ 1.6%

x: p<0.05, #: p<0.0]
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