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Development of a Semi-Quantitative Food Frequency Questionnaire for
Pre-school Children in Korea
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Department of Food & Nutrition, Kyung Hee University, Seoul, Korea

ABSTRACT

The purpose of the study was ro develop and evaluate the reliability of a semi-quantitative food frequency questionnaire
(SFFQ) intended o measure mainly nutrient intake (energy, protein, fat, calcium and iron) related to growth in pre-schoolers in
Korea. Based on foods with up to 90 cumulative percent contribution of the 5 nutrients, we developed a SFFQ for 86 foods. In
order to evaluate the reliability of both numient and food intakes, caregivers of 2 sample of 101 children aged 4 to 6 vears
completed the SFFQ repeatedly at 3 month intervals. There were small differences in the nutrient intakes assessed by the SFFQ
ranging from 0.55% to 9.91%. There were no significant differences in nutrient values calculated from the repeat questionnaires,
except in the case of niacin and vitamin C. The Pearson correlaton coefficients of most of the nutrients ranged from 0.54 to 0.
75 (mean = 0.66). When energy intake was adjusted, there was approximately a 0.2 decrease in the correlation coefficient of
most nutrients, due to the high correlation of energy intake with other nurrients (r = 0.7 -0.9). The amount of food intake
differed by 0.1 to 66.4% (mean = 17.5%), depending on the food item. Out of 86 foods, 74 foods (86%) showed less than a
30% difference in intake and 30 foods (35%) showed less than a 10% difference. Only 6 (7%) out of the 86 foods presented
statistically significant differences in intake. The Spearman correlation coefficients of most food intakes assessed repeatedly by the
SFFQ ranged from 0.4 to 0.7. Reproducibility of the nurrient and food intakes found in this study was better or similar to those
found in cases of Korean adults. Therefore, the SFFQ developed in the present study can be a useful tool to assess the dictary
intake of pre-schoolers in Korea. (Korean J Community Nutrition 7(1): 58~66, 2002)
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Table 1. Mean daily nutrient intakes repeatedly assessed by a semi-guantitative food frequency questionnaire in a 3 month interval
FFQ-1" FFQ-2"
. - % difference
Nutrient 9 Difference
wen Mean + SD(median) % RDA Mean = SD(median) & RDA e (absolute value)
mean(median) mean(median)
Energy(kcal) 1755.0 £ 553.0(1660.0) 109(103) 1737.0 £ 558.0 (1635.0) 108(102) 18.2 1.04
Protein(g) 67.2 = 256( 067.0) 224(223) 654 £ 253 ( 63.5) 218(211) 1.8 2.70
Fat{g) 555 &  223( 53.2) 532 & 215 ( 53.4) 2.2 4.02
Carbohydrate(g) 251.7 £ 78.4( 244.2) 2534 = 75.8 ( 361.5) -1.7 0.69
Calcium(mg) 711.1 = 336.8( 647.0) 118(107) 699.7 + 353.55( 631.0) 116(105) 113 1.59
Phosphorous(mg)  1082.0 = 412, 0( 034.0) 180(172) 1055.0 = 422.0 ( 993.0) 175(165) 27.2 2.51
Iron(mg) 95 * 0 9.0) 106(100) 90 = 40 ( &4 99( 93) 0.6 0.61
Potassium(mg) 2601.0 + 1062.0(2494.0) 2464.0 £1045.0 (2173.0) 137.6 5.29
Vitamin A(pgRE)  1196.0 £ 1302.0( 875. 0) 298(218) 1106.0 + 936.0 ( 704.0) 276(176) 89.5 748
Vitamin B:(mg) 1.1+ 0.4( 1) 137(132) 1.1+ 040 10 136(128) 0.006 0.55
Vitamin Bx{mg) 1.2 & 0.5¢ 2) 122(119) 12 £ 05 ( 1.2 118(118) 0.039 3.20
Niacin(mg) 13.0 = 56( 12.2) 118(110) 119 £ 49 ( 11.0) 108(100) 1.06 8.20
Vitamin C(mg) 1464 = 79.2( 124.8) 292(249) 1319 = 66.8 { 115.1) 263(230) 14.5 9.91
C:P:F 58:15:28 58 :15:28

1) The first dietary assessment using the food frequency guestionnaire

)
)

3) Ratio of % energy from carbohydrates, protein and fat

2) The second dietary assessment using the same food frequency questionnaire
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Table 2. Correlation coefficients of mean daily nutrient intakes repeatedly assessed by a semi-quantitative food frequency questionnaire in a

3 month interval

. 3 - )
Nutrient Raw value cl:leurf:ig:t’ agjr:g?cliz’ (witF:CénLrgy) (wi:lf(gnzergy)
Energy(Kcal) 0.75(0.74)"
Protein(g) 0.70(0.69) 0.48(0.50) 0.60(0.49) 0.87(0.90) 0.92(0.92)
Fai(g) 0.73(0.73) 0.48(0.44) 0.34(0.35) 0.91(0.92) 0.95(0.94)
Carbohydrate(g) 0.70(0.67) 0.29(0.36) 0.44(0.41) 0.92(0.93) 0.95(0.95)
Calcium{mg) 0.68(0.64) 0.54(0.45) 0.57(0.43) 0.67(0.74) 0.73(0.76)
Phospharous(rg) 0.69(0.67) 0.52(0.50) 0.60(0.52) 0.82(0.85) 0.86(0.87)
ron(mg) 0.66(0.67) 0.49(0.51) 0.52(0.51) 0.83(0.86) 0.83(0.86)
Potassium(mg) 0.67(0.66) 0.38(0.38) 0.61(0.54) 0.75(0.79) 0.76(0.79)
Vitamin A(ugRE) 0.54(0.69) 0.49(0.60) 0.39(0.49) 0.55(0.69) 0.67(0.68)
Vitamin B,(mg) 0.61(0.64) 0.43(0.50) 0.36(0.45) 0.83(0.84) 0.82(0.81)
Vitamin By{mg) 0.70(0.73) 0.59(0.58) 0.57(0.60) 0.81(0.84) 0.87(0.88)
Niacin{mg) 0.63(0.68) 0.11(0.27) 0.50(0.47) 0.81(0.85) 0.87(0.86)
Vitamin C{mg) 0.58(0.61) 0.50(0.49) 0.49(0.44) 0.56(0.63) 0.50(0.56)
0.66(0.68) 0.44(0.46) 0.49(0.47) 0.77(0.82) 0.81(0.82)

1) Nutrient intake per 1,000 Kcal of energy
2) By the regression method as described in the method

3) The first dietary assessment using the food frequency questionnaire

)
4) The second dietary assessment using the same food frequency questionnaire
)

5) Pearson(Spearman) correlation coefficients
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Table 3. Comparison of food intakes assessed repeatedly by the SFFQ

1) 2)
Food Mean ;F(g[;(median) Mean iFCS?Dz(median) Diff % diff abs.” r
1. Cereals & their products
Rice* 108.3 £ 35.1(120.6) 115.9 £ 30.6(120.6) -7.6 6.60 0.49
Curry-rice 76Tt 3.5( 6.5) 84 = 11 9( 3.2) -0.7 9.00 0.39
Cereals 6.0 + 11.5( 2.3) 39 £ 59 1.7) 2.1 52.60 0.62
Noodles 19.2 £ 252( 10.5) 17.2 £ 20.0( 10.5) 2.0 11.60 0.59
Ramyun 11.8 = 11.2( 9.0) 134 = 14.3( 9.0) -1.6 11.80 0.52
Rice cakes 6.4 + B83( 4.3) 8.6 = 13.6( 4.3) -2.2 25.40 0.64
Bread 259 + 384(127) 311 £ 42.1(12.7) -5.2 16.60 0.72
Sweetbreads 109 + 154( 7.5 1.4 = 17.3( 7.5) -04 3.90 0.48
Hamburger 1.7 £ 22.0( 4.3) 13.6 = 26.3( 2.1) -1.9 14.00 0.76
Pizza 93 £ 124( 50) 91 £ 124( 5.0 03 3.00 0.53
Snacks 74 = 6.6( 4.3) 70 £ 6.5( 4.3) 0.4 5.90 0.55
Biscuits 63 -+ 7.2( 54) 6.5 £ 80( 5.4) -0.2 3.20 0.60
13.63 0.57
2. Potatoes & Starhes
Potatoes 14.2 + 24.6( 5.4) 149 £ 27.5( 5.4) -0.7 4.90 0.73
Corn 6.2 & 12.2( 1.7) 58 + 10.6( 1.7} 0.4 7.40 0.69
6.15 0.71
3. Sweets & their products
Candies 1.8 £ 2.6( 0.5) T4 £ 23( 04) 0.4 25.50 0.55
Jam 21 = 34 10) 28 = 60 1.0 - 0.6 2310 0.56
Sugar 08 = 1.5( 0.3) 07 £ 130 02) 0.1 11.10 0.62
19.90 0.57
4. Beans & their products
Bean curd 212 £ 237(17.9) 220 = 32.1(17.9) -09 4.10 0.52
Beans with soy sauce 1.6 £ 5.6( 0.0) 13 = 44 0.0 0.4 30.80 0.44
17.45 0.48
5. Vegetables
Tomatoes 18.0 + 22.9( 10.7) 131+ 9.0( 10.7) 37 26.00 0.61
Drop tomaoes 18.6 + 26.3(12.9) 18.1 % 31.7( 7.6) 0.5 2.80 0.51
Kirchi, raddish* 72.0 = 65.3( 50.0) 60.9 = 62.9( 50.0) 11.1 18.30 0.54
Cucumber* 9.7 + 14.4( 4.0 7.2 = 10.3( 2.9 2.5 34.80 0.63
Bean sprouts & mugbean 78 + 87 7.5) 8.6 = 16( 4.4) 08 9.10 0.66
sprouts
Mallow, shepher's purse, 45 + 7.8( 2.9) 48 + 88 1.5) ~03 5.70 0.65
spinach
Green pepper 1.0 £ 33( 0.0) 0.8 £ 1.9 0.0 0.2 19.50 0.49
Penila leal, pumpkin leaves, 39 + 7.2( 1.2) 32 = 52 1.0) 07 2230 0.61
lettuce
Leek, radish leaves 30 £ 49 1.3) 38 £ 9.1( 1.3) -0.8 20.20 053
Onion 9.2 + 15.6( 2.9) 8.1 + 14.3( 2.1) 1.1 13.20 0.59
Carrots 101 + 16.2( 4.0) 8.6 £ 18.1( 1.5 1.5 17.80 0.60
Pumpking 56 £ 9.0( 29 55 = 11.8( 1.5) 0.2 2.80 0.47
16.04 0.57
6. Mushrooms
Mushrooms 70 + 105 2.9 58 + 11.7( 1.5) 1.2 21.40 0.50
21.40 0.50
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Table 3. Continued
1) 2)
Food Mean iF(!;\)E;(median) Mean ftFCS)DZ(median) Diff % dif abs.” a
7. Fruits
Apples 37.6 + 36.0( 25.0) 405 + 36.5( 37.9) -29 7.10 0.51
Pears 8.1 + 107( 2.7) 8.1 + 93( 54) -0.0 0.20 0.44
Watermelon 31.2 + 29.3( 20.8) 33.2 £+ 32.0( 20.8) -2.0 5.90 0.38
Pums 1.9 + 28( 0.8) 24 + 3.5 0.8 -05 22.20 0.57
Mandarin orange 469 + 40.4( 33.3) 46.3 + 43.5( 25.2) 0.6 1.20 0.37
Persimmon 38 £ 62( 1.3) 42 + 6.6( 24) -04 8.50 0.54
Banana 19.7 + 29.1( 8.3) 227 + 294( 8.3) -3.0 13.10 0.59
Musk melon 0.68% 1.9( 0.0 09 + 2.7( 0.0 -0.2 20.90 0.69
Grapes 184 + 17.4( 15.6) 223 + 21.1( 15.6) -39 17.70 0.37
Peach 84 + 8.8( 54) 96 + 11.6( 54 ~1.2 12.80 0.58
Melons 9.5 + 13.0( 5.4) 10.7 + 14.8( 5.4) -1.2 10.90 0.43
Strawberries 38.7 £ 42.3( 25.0) 364 + 31.2( 25.0 23 6.30 0.42
10.56 0.49
8. Meats & their products
Beef(Galbi) 4.0 + 49( 2.6) 3.2 £ 44( 1.6) 0.9 27.30 0.51
Beef(soup, ganjorim)* 60 + 68( 3.3) 46 + 5.1( 3.3) 15 32.20 0.54
Beef(loin, tender loin) 26 + 3.0( 1.6) 26 + 3.6( 14) -0.0 0.10 0.61
Beef, edible viscera 0.3 + 1.1( 0.0) 03 £ 1.0 0.0 -0.0 0.50 0.40
Pork(loin, tender loin, neck) 73 + 7.4( 56) 89 + 11.0( 5.6) -1.6 18.20 0.50
Pork(belly) 93 £ 72( 69 108 =+ 11.8( 6.9) -15 14.30 0.63
Fried chicken 144 £ 173( 7.7) 13.0 4 13.1( 7.7) 1.3 10.00 0.67
Chicken(roasted, hardboilded) 10.2 + 15.3( 4.6) 8.5 + 29( 4.6) 18 21.10 0.65
Ham, sausages 8.8 &£ 10.8( 5.1) 6.9 + 8.7( 3.3) 19 28.30 0.72
16.88 0.58
9. Eggs
Eggs 34.4 + 33.4( 25.0) 301 £ 24.2( 25.00 4.3 14.20 0.68
Quail's epgs 2.7 £ 510 0.0 24 = 450 1.5) 03 14.50 0.68
14.35 0.68
10. Fishes
Pollack, Pacific cods 27 + 51( 14) 21 + 3.6( 07) 4.5 2410 0.55
Sea bream 04 + 1.4( 0.0 05 + 14 0.0 =01 19.30 0.37
Mackerel, hair tail(fried) 55 = 8.5( 2.5 53 4+ 69( 2.5) 0.2 4.70 0.66
Mackerel, hair tail(grilled, 58 4 8.1( 2.5 67 + 10.8( 3.3) ~10 14.40 0.63
hardbroiled)
Yellow croaker 8.9 £+ 14.1( 4.3) 8.1 + 10.2( 4.3) 0.7 9.20 0.70
Mackerel(fried) 52 = 7.1( 2.4) 46 £ 7.7( 24) 0.6 12.70 0.61
Mackerel(grilled, hardbroiled) 6.3 + 89( 3.4) 54 £ 74( 34 0.9 16.70 0.65
Tuna, Pacific saury(canned) 7.7 <= 25.4( 2.3) 46 + 7.8( 2.3) 3.1 66.40 0.51
Icefish 0.1 + 0.5( 0.0 0.2 £ 09 00 =01 33.00 0.37
Squid 24 + 6.7( 09) 20 + 35( 1.5 0.5 23.50 0.57
Anchovy(roasted) 8.0 £ 17.0( 1.4) 6.9 + 16.3( 1.2) 1.2 17.20 0.50
Crab, blue 35 £ 89 1.8) 29 4 6.7( 1.8) 0.6 21.50 0.56
Shrimps(fried) 8.2 &+ 16.9( 0.0 6.5 + 19.3( 0.0) 1.7 25.80 0.59
Little neck clam 09 + 1.8( 03) 0.7 = 1.4 03) 0.2 27.50 0.52
Fish paste 3.9 4 450 2.5 3.6 = 4.8( 2.5) -0.1 1.50 0.62
Solen 39 + 75 1.7) 24 + 30( 1.7) 14 59.00 0.49
23.53 0.55
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Table 3. Continued

FFQ-1"

FFQ-2?

Food Mean + SD{median) Mean + SD{median) Diff % diff abs.” a
11. Seaweeds
Laver 3.1 + 3.6( 1.8 22 + 3.0( 1.8) 0.9 38.40 0.49
Sea mustard & tangle 77 £ 119( 44) 53 4+ 6.3( 2.9) 24 45.40 0.39
41.90 0.44
12. Milk & dairy products
Icecream 319 £ 40.8( 21.4) 263 + 24.6(21.4) 5.7 21.70 0.61
Milk 260.1 = 228.6(200.0) 276.2 + 233.8(200.0) -16.0 5.80 0.48
Cheese 49 & 9.7( 0.7) 4.0 + 730 0.9 0.9 21.90 0.61
Yogurt, curd type 30.0 £ 35.8( 23.6) 274 + 33.(23.6) 2.6 9.50 0.55
Yogurt, liquid type 456 + 51.4(32.5) 389 = 39.9(21.4) 7.1 18.40 0.54
15.46 0.55
13. Fats & oils
Butter, margarine 15 £ 3.1 0.0) 1.3 £ 3.00 0.0 0.2 17.80 0.50
17.80 0.50
14. Beverages & Alcohols
Juice(orange, grapes) 140.3 £ 198.5( 42.9) 1064 + 148.1( 42.9) 339 31.80 0.65
Juice(tomatoes, carrot) 301 £ 97.2( 3.3) 31.2 &£ 588( 3.3) -1.0 3.30 0.66
Cider, Cola, Fanta 78.8 £ 142.7( 22.9) 740 £ 132.7( 22.9) 4.8 6.40 0.68
Shakes* 6.9 £ 16.7( 0.0) 153 = 40.9( 0.0) -8.4 55.00 0.68
24,12 0.66
15. Seasonings & spices
Mayonnaise* 1.1 £ 21( 0.2) 0.8 + 2.0 0.1 0.3 35.30 0.48
Soy sauce 6.2 £ 10.2( 3.2 52 + 8.8 1.3) 1.0 19.40 0.59
Soybean paste, Kochujang, 9.0 + 145( 2.7) 8.2 &+ 133( 4.5) 0.8 9.80 0.52
Samjang
21.50 0.53
1) The first dietary assessment using the food frequency questionnaire.
2) The second dietary assessment using the same food frequency questionnaire,
3) Absolute value
)

4) Spearman correlation coefficient

+ Significant difference of intakes between the first and the second SFFQs at p < 0.05 by t-test

Table 4. Distribution of difference(absolute value) of food intake as-
sessed repeatedly by a semi-quantitative food frequency ques-
tionnaire at 3 month intervals

% difference Food item
(absolute value) n(%)
0- 99 30( 34.9)
10-19.9 25( 29.1)
20-29.9 19( 22. 1)
30-399 7( 8.2)
40-49.9 1 1.1)
50-59.9 3( 3.5
60 + 10 1.
Total 86(100.0)
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