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Development of a Simple Food Frequency Questionnaire Using the Contribution of
Specific Foods to Absolute Intake and Between-Person Variation of
Nutrient Consumption for the Korean Elderly

Oh. Se-Young' + Hong, Myung-Hee**

Department of Food & Nuritton, Kyung Hee University, Seoul 130-701, Korea
Nutrition Science Division, Maeil Dairy Industry,®* Seou! 100-392, Korea

ABSTRACT

Contributions of specific foods 10 absolute intake and between-person variance in 13 nutrients were examined to develop a short
food frequency guestionnaire(FFQ) for the Korean elderly using dietary data collected by a semiquantitative FFQ with 96 food
items. The contributions of specific foods to 90% absolute nutrient intake were measured by assessing their percentage to the toial
consamption of a nutrient by our samples(n = 98). To assess the contribution of the foods to the between-person variance in intake
of each specific nutrent, stepwise multiple regression was performed. Cumulative R? served as the measure of contribution to
variation in intake. The most impartant food source of absolute intake was rice for energy and protein, Important foods of between
person variance contribution include bread for enerpy and pork for protein. Important foods of absolute and variance contribution
of nutrient intake were similar for fat(noodles including jajangmyun and kalguksu), calcium{anchovy and mulk) and vitamin A
{carrot). The number of foods necessary to account for the variation in nutrient intake among older people in Korea differ
considerably by nutrient; 18 — 43 and 8 — 26 foods were accounted for the respective 90 and 80% of absolute intake depending
on nutrients. Carbohydrates and vitamin A and C bad relatively a few major sources, thus may be assessed well by a small number of
foods, Conversely, iron, potassium and B vitamins appear to need longer lists of foods. Fewer numbeer(6 - 12 and 4 — 9) of foods
were required for the corresponding percentages of between-person variation: for all nutrents, Depending on nutrients, 0.980 - 0.
995 and 0.924 — 0.987 were respective correlation coefficients of nutrient intakes measured by 96 food items with those by lists of
foods for 90% and 80% of absolute intake contribution. These findings suggest that an incomplete food list on the basis of its
contribution to absolute and between person variation intakes may still be effective in discriminating among individuals . The results
of this study may be usefil in the design and use of dietary questonnaire. (Korean J Nutrition 33(4) 1 429~437, 2000)

KEY WORDS : simple food frequency questionnaire, absolute intake, between-person variation, nutrent, food item.
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Table 1, Mutrient intakes of the subjectsin = 98)
% subjects
Nutrient Mean 5.0, RDA 75% < = RDA >
<750 DA -
< 125% 125%
Energy(kcal) 1912.8 476.1 9.2 78.6 12.2
Proteinig) 76.2 239 10,2 51.0 38.8
Fat(g) 29.1 125
Carbohydrate(g) 3205 74.6
Caleium{mg) 690.8 2638 296 429 27.6
Phosphorous 11765 3a61.0 2.0 204 77.6
ron(mg} 13.9 4.9 19.4 398 40.8
Potassium{mg)  3066.8 849.2
Vitamin ARE) 404.2 02.5 724 245 3.1
Vitamin B1(mg) 1.1 0.3 10.2 55.1 347
Vitamin B2{mg) 1.2 0.4 274 551 17.3
Niacin(mg) i6.4 6.1 11.2 449 439
Vitamin Cimg) 1248 44.2 1.0 3.1 95.9

Table 2. Foods contributing (o total energy intake by percent of lolal absalute intake and re-ranked by stepwise multiple regression to assess

the contribution of variation n intake of energy

Absolute contribution

Variance contribution

R R R
a Food Energy Cum. a Foad Energy Cum. a Food Partial Cumulative
n (Kcalh % n fKeal % n R R
k k k
1 Cooked rice & cereals 581.5 304 17 Dumping soup 19.7  79.8 1 Bread .33 0.33
2 ooked rice 3926 509 18 Snack, cookies 18.3  80.7 2 Noodles .19 (1.52
3 Noodles 109.5 56.7 19 Anchovy 17.6  81.7 3 Orange juice 0.12 0.64
4 Kimchi, Korean cabbage 553 59.5 20 Gakdugi 16.8  82.5 4 Beef broth 0.07 0.71
5 Bread 51.3 62.2 21 Kimchi stew 157 83.4 5 Anchovy 004 0.75
6 Milk 48.0 64.7 22 Yellow croaker 127 84.0 6 Dumping soup 0.03 0.78
7 Ra Myon 40.3 669 23 Orange juice 115 84.6 7 Cooked rice 0.03 0.81
8 Rice cake 344 087 24 Alaska pollack, dred 115 852 85k Hye 0.02 0.83
9 Egg 296 70.2 25 Apple 115  85.8 9 Cooked rice & cereals 0.02 0.85
10 Bibimhohs 274 716 26 Spanish mackerel & Hair tail 115 864 Ra Myen 0.02 087
11 Sik Hye 26.6 730 27 Alaska pollack, fresh, frozen 114 870  Yogurt .02 0.89
12 Beef, broiled 26.5 744 28 Soybean stew 103 876 Egg 0.02 0.9
13 Soybean curd 22,5 756 29 Becf broth 10,6 881
14 Yopgurt 204 767 30 Jabchae 104 887
15 Pork, belly 202 77.7 31 Sweet potato 98 892
16 Mackerel 19.9 787 32 Cider & Cola 9.0 897

33 Pork, Ribs 8.9  90.1
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Table 3. Foods contributing to total protein intake by percent of total absolute intake and re-ranked hy stepwise muitiple regression to as-

sess the contribution of variation in intake of protein

Absolute contribution

Variance conribution

R R R

a Food Protein Cum  a Food Protesn Cum. 2 Food Pal;tial Cumugative
n (23] Yo n (g % n R R
k k k

i1 Cooked nce & ceveals 156 20,5 17 Bibimbob 1.2 74.7 1 Pork, Belly .31 0.31
2 Cooked Rice 73 300 18 Kimchi stew 1.1 76.2 2 Pork stew 0,18 0.50
3 NMNoodles 45 36.0 19 Pork, Belly 1.1 77.7 3 Chicken 0.12 0.61
4 Kimchi, Korean cabbage 42 414 20 Yogurt 0.9 680 4 Beef, broiled 0.07 0.68
5 Anchovy 3.0 453 21 Cammon squid D.9 801 5 MNoodles 0.07 0.75
6 Yellow croaker 25 486 22 Chicken 09 813 & Sik Hye 0.05 0.80
7 Alaska pollack, dried 24 51.8 23 Gakdugi 0.9 B24 7 Milk 0.04 0.84
8 Milk 24 549 24 Ra Myon 0.8 83.5 8 Mackerel 0.03 (.87
9  Mackerel 2.2 57.8 25 Rice cakes 08 846 9 Beef broth 0.01 0.88
10 Egg 21 60.6 26 Pork, hraised 07 855 T10Ra Myon 0.01 0.89
11 Soybean curd 2.1 633 27 Pork stew 07 865 11 Spanish Mackerel & Hair tail 0.01 0.90
12 Alaska pallack, fresh frazen 2.0 5859 2B Pork, Ribs 0.6 87.3

13 Beef, broiled 1.6 BB.0O 29 Sik Hye 0.6 288.1

14 Spamish Mackerel & Hair tail 1.4 69.9 30 Soybean stew 06 880

15 Bread 13 716 31 Shrimp .5 89.5

16 Beef broth 1.2 731 32 Dumping soup 0.5 30.2

Table 4. Foods contributing to total fat intake by percent of total absolute intake and re-ranked by stepwise multiple reression to assess the

contribunon of variation in intake of fat

Absolute contribution

Variance contribution

R R R

?1 Foad Fat(g) Cum. i Food Fat(g) CET i Food Parztzlal Cumullatlve
k k k

1 Noodles 28 97 17 Chicken 0.5 772 1 Noodles 0.26 0.26
2 Milk 26 18.7 18 |abchae 0.4 787 2 Soybean curd 017 0.43
3 Egg 21 260 19 Pork, braised 04 802 3 Egg 0.12 055
4 Beef, broiled 21 330 20 Cream 04 81.8 4 Beef, boilled D14 D.69
5  Cooked rice & cereals 19 395 21 Anchovy 04 83.0 5 Pork, Belly 0.06 0.75
6 Pork, Belly 1.6 45.1 22 Park stew 04 843 b Milk 0.06 0.80
7 Ra Myon 1.6 506 23 Laver 04 B36 7 Ra Myon 0.03 0.84
8 Saoybean curd 1.3 551 24 Bihimbob 03 B68 8 Anchowy 0.03 0.87
9 Mackerel 1.1 59.0 25 Alaska pollack, fresh, fro- 0.3 879 9 Bread 0.02 0.89
18 Kimchi, Korean cabbage 1.0 B23 26 zen 0.3 889 10 Mackerel 0.02 0.91
11 Bread 0.8 65.1 27 Ham & Sausage 031 899

12 Snack, cookies 0.7 675 28 Peanut 0.3 9048

13 Pork, Ribs 06 698 Kimchi stew

14 Beef broth 06 718

15 Spanish Mackerel & Hair tail 0.6 73.8

16 Cooked rice 0.5 75.7
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Table 5. Foods contributing to total calcium intake by percent of total absolute intake and re-ranked by slepwise multiple regression to as-

sess the conlribution of variation in intake of calcium

Absolute contribution

Variance caniribution

R R R

a Food Cacium Cum. a Foad Calcium Cum. a Food Partial Cumulative
n mg % {mg) % N R’ R
k k k

1 Anchovy 98.0 142 16 Eggs 8.8 81.1 1 Anchawy 0.43 0.43
2 Kimchi, Korean cabbage 85.8 266 17 Picked sea foods 8.8 823 2 Mik 0.18 0.60
3 Milk 814 384 18 Perilla leaves 66 833 3 Bean curd 012 0.73
4 Cooked rnce and cereals 445 44,8 19 Bibimbob 55 841 4 Alaska pollock, fresh, 0.06 0.79
5  Soybean curd 434  51.1 20 Kimchi, yalmu 54 849 frozen Yogurt

b Soybean stew 345 581 21 Cooked rice 54 856 5 Yogurt 0.04 0.83'
7 Yogurt 32.2 60.8 22 Ra Myon 5.2 86.4 6 Sik Hye 0.04 0.87
& Kimchi stew 248 644 23 Yellow croaker 49 8§71 7 Gakdugi 003 0.91
9  Alaska Pollock, fresh fro- 2.2 67.4 24 Spinach, Mallow, 43 877

10 zen 192 70.2 Bolled radish leavesi 4.1 883

11 Sik Hye 18.2 728 25 Crab 4.0 88.9

12 Moodles 180 755 26 Mandarif#n orrange 36 894

13 Gakdugi 11.1 77.1 27 Carrot 33 999

14 Breads 9.6 785 28 Rice cakes 32 904

15 Alaska Pollock, dried 9.2 79.8 29 Kimchi, Nabak

Table 6. Foads cantributing to total vitamin A intake by percent of tozal absolute intake and re-ranked by stepwise multiple regression to as-

sess the contribution of variation 1n intake of vitamin A

bsolule contribution

Vanance cantribution

R R R
a Faad Vit. A Cum. a Fond Vit. A Cum. a Fond Partial Cumu!ative
n o % n {18} % n R R*
k k k
1 Carot 102.1 253 11 Wild plants, red peper 12.8 750 1 Carrot 0.55 0.55
2 Bibimhob 31.7 3341 leaves, Chuimanul etc. 2 Spinach, Mailow, Bailed 0.15 0.70
3 Kimchi, Korean cabbage 305 407 12 Kimchi stew 9.7 774 radish leaves
4 Egpgs 25.0 46.8 13 Penlla leaves 9.6 797 3 Laver 0.09 0.79
5 Laver 0.7 52.0 14 leek & Water dropwort 8.3 81.8 4 Bibimbhah 0.06 085
6 Milk 18.7 56.6 15 Noodies 69 835 5 Wild plants, red pecper  0.03 0.88
7 Spinach, Mallow, Boiled 180 61.0 16 Peach 6.6 851 leaves, Chuimanul elc.  0.03 0.97
radish leaves 17 Green pepper b4  86.7 6 Kimchi Yolmu
8 Kimchi Yolmu 149 64.7 18 Tomato 56 881
9 Sea muslard 14.6 684 19 Kimchi, Nabak 50 894
10 Jabchae 13.9 71.8 20 5Sqguash and Pumpkin 50 906
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Table 7. Number of food items required o explain intake and
hetween person variance for specific nutrients
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Table 8. Correlations between nutrient totals from alternate food
lists and reference tatal from 96 item semiquanlitative food fre-
quency questionnaire

Absolute contribution  Variance contribution

Nutrient
90% B80% 90% 80%
Energy 33 18 12 7
Protein 32 21 11 4]
Fat 28 19 10 6
Carhohydrate 18 ] ] 5
Calcium 29 16 7 5
Phasphorous 34 20 9 5
Iron 42 26 9 6
Polassium 43 26 13 8
Vitamin A 20 14 6 4
Vitamin B, 35 20 14 9
Vitamin B, 38 22 11 6
Niacin 19 23 8 5
Vitamin C 18 11 8 4

Nutrient F — A90"F - A80® F1 — 10" F1 - 20" F6 - 257
Energy 0.980 0.941 4.863 0.932 0.890
Protein 0.987 0.955 0.818 0.957 0.932
Fat .995 0976 0.904 0.981 0.867
Carbohydrate 0,980 0.924 0.949 0.980 0.841
Calcium 0.995 0.974 0932 0.984 0.784
Phosphorous  0.990 0961 0.871 0.961 0.675
Iron 0.993 0.969 0.885 0.944 0.743
Potassium 0983 (0.964 0.768 0.936 0.767
Vitamin A 0.994 0.975 0.952 0.994 0.702
Vitamin B, {981 0.926 0.791 0.926 0.846
Vitamin B, 0.989 0.961 0.839 0.951 0.861
Niacin 0.994 0.975 0.89¢ 4,972 0.921
Vitamin C 0.991 0.969 0.961 0.991 0.683

YE — AGD : # of food lists for 90% absolute intake

I — ABD : # of food lists for 80% absolute intake

YF1 — 10 : Food list including 10 most significant items derived on
the basis of contribution to absolule intake

“F1 — 20 : Food list including 20 most significant items derived on
the hasis of contribution fo absolute intake.

g — 25 . Food list including the 6th to 25th most significant items
on the basis of contribution to absolute intake.
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Table 9. Comparison of reports on percent of total absolute intake explained by a list of top 10 or 20 foods for specific nutrients

. Lee" Park® Chung” This study
Nutrient 3 3
Fi - 10 Fi -2 1 - 10 - 10 F1 - 20 M- 10 F1 - 20
Energy 68.3 0.6 70.6 55.5 71.1 71.6 B2.5
Protein 333 74.7 58.6 527 68.0 60.6 78.9
Fat 71.0 87.9 62.1 b4.1 81.8 62.3 81.7
Carhohydrate 78.8 90.1 84.5 67.0 79.5 B33 > 907
Calcium 723 853 55.2 54.8 68.4 70.2 84.9
Phespharous 595 756 - 44.2 61.3 66.0 80.9
Iron 44,3 69.2 64.1 398 53.8 60.7 74.3
Patassium - - - - - 60.9 74.6
Vitamin A 87.1 > 90.8 75.9 70.3 a81.2 71.8 90.6
Vitamin B, 59.5 Y 777 528 £9.0 67.0 80.3
Vitamin B, 616 79.7 65.7 533 07.3 61.3 780
Miacin 60.2 752 61.6 51.1 65.4 598 775
Vitamin C 7B.1 > 90.0 72.8 663 81.6 79.8 > 904

UReference # 17 “Reference # 18,19

*Reference #16

“F{ - 10 : Food list including 10 most significant items derived on the basis of contribution to absolute intake
PF1 - 20 : Food list including 20 most significant items derived on the basis of contribution to absolute intake.
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