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ABSTRACT

The purpose of this study was to develop a computer software program for nutritional assessment using a Semi-
Quantitative Food Frequency Questionnaire (SQFFQs) and the 24-hour Recall Method. The software for the SQFFQ
was divided into input, output, and database. For dietary analyses, recipe and food databases were used. The recipe
database included 25 items and the food database was divided into 18 food groups. The food database was composed of
19 general nutrient items, 33 fatty acids, and 18 amino acids. The software developed in this study can be summarized
as follows: 1) input items related to the individual’s ages information, lifestyle, biological values, and dietary habits;
2) individualized data in percent of the Korean RDA, the energy ratios of carbohydrates, proteins and fats, the ratio of
animal to plant source intakes, and the distribution of food group intakes; 3) Statistical data on the individual’s infor-
mation, lifestyle, biological values, and dietary intakes including the frequency of intake of cooked foods, the amounts
of food, and the number of food groups, and nutrients. In the 24-hour Recall Method, the input and output consisted of
the individual’s information and cooked dish intakes. The individual’s report included the amounts of nutrient intake
according to number of meal and days, in comparison to the Korean RDA, the energy ratio for carbohydrates, proteins
and fats, the ratio of animal to plant source intakes, and the distribution of food group intakes. The statistical report
presented the number of food groups and foods, and the nutrient intakes. To evaluate the validity of the SQFFQ, the
Spearman Rank Order Correlation and kappa values were used. As a result, correlation coefficients comparing the 24-
hour Recall Method appeared to be more than 0.5, except for vitamin B;, B,, niacin, and vitamin E. The kappa values
for energy and carbohydrate intakes were both 0.7, and protein, fat, vitamin C, folate, Ca, and iron intakes ranged from
0.3 to 0.7. (Korean J Community Nutrition 7{4) : 548 ~558, 2002)

KEY WORDS : computer software program - Semi-Quantitative Food Frequency Questionnaire (SQFFQ) - 24-hour
Recall Method - Spearman Rank Order Correlation - kappa values
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Table 1. List of foods and food groups used in semi-quantitative food frequency questionnaire

Foods

item

Rices
Clear soups
Soybean paste soups

Stew

Seasoned fermented
Soybean paste stew
Salt-fermented fish
Kimchi

Seasoned raw vegetable
raw vegetable

Fruit

Milks
Tea
Coffee
Noddle

Fish

Pork
Beef
Chicken

Potato
Soybean curd

Rice, Rice with grains (2)*
Bean sprout soup, Sea mustard soup, Beef shank soup, Fish paste soup (4)

Chinese cabbage. Spinach, Chard, Stalk of sweet potato, Potato, Dubu, Potato + Dubu,
Potato + Dubu + Squash (8)

Ham + Sausage + Bacon, Uncurdied soybean curd, Damduk, Roe egg. Kimchi (5)

Gadlic (vineger, soybean soup), Radish (3)

Dubu, Potato, Dubu + Potato, Dubu + Potato + Meat (4)

Beka squid, Roe egg. Shad. Small shrimp, Gill, Squid, Clam (&)

Chinese cabbage, Radish leaves, Radish roots and leaves, Cubed radish, Cucumber (5)
Radish, Chinese cabbage, Lettuce, Cucumber, Root of Chinese bellflower (5)

Head lettuce, Lettuce, Cabbage, Cucumber, Chinese cabbage, Pepper, Carrot, Onion,
Perilia leaves (8)

Persimmon, Citrus, Strawberry, Melon, Banana, Peach, Apple, Watermelon, Orange,
Grapefruits, Muskmelon, Cherry tomato, Kiwi, Tomato, Pineapple, Grape (16)

Milk, Yoghurt, Soybean milk (3)
Green tea (1)
Roasted beans, Regular, add sugar, add cream, add sugar and cream (5)

Noddte in broth, Seasoned noddle, Black bean paste noddle, Ramyon, Ddokguk,
Mando and soup, Hond made noddle (7)

Flat fish, Hair fish, Mackerel, Pacific saury, Yellow croaker (5)
Rib, Shoulder, Belly, Stew of rib (4)
Grilled of beef. Rib, Loin, Stew of rib, Pan-fried beef roll (5)

Egg. Fried chicken with spicy sauce, Chicken soup with red pepper sauce, Fried chicken,
Plain chicken soup (5)

Stir-fried, Pan-fried, Braids, Fried
Pan-fried, Braids

Cooked seasoned vegetable
Bread
Nuts and seeds

Mungbean sprout, Soybean sprout, Spinach, Mixed dish of vegetable and beef, Squash (5)
Doughnuts, Roll cake, Muffins, Dock marked bread, Small red bean jam bread, Loaf bread
Peanuts, Almonds, Gingko nuts, Pine nuts

*( ) number of food items

Table 2. Food code, food groups and number of foods in da-
tabase

Food group Code No Food group  Code No
Cereals 01 214{Eggs 10 17
Potatoes and starches 02  36(Fishs and shellfishes 11 642
Sugers and sweeteners 03 44|Seaweeds 12 61
Pulses 04  39(Milks 13 44
Nuts and seeds 05 48|Qils and fats 14 22
Vegetables 06 245}Beverages i5 82
Mushrooms 07  30|Seasoning 16 51
Fruits 08 129]|Prepared foods 17 48
Meats 09 202|Others 18 14

2 A7 100 go 2 JeRler, A At 5
guta oz Yol o] FHE A 26FH F XAH(total
fatty acid, TFA), X394 (saturated fatty acid, SFA),
T 8-3 312 84k (monounsaturated fatty acid, MUFA)
9 g7 e 3R W4 polyunsaturated fatty acid, PUFA)

18]32 n6/n3 ¥]E AAIEITHTable 3).
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Table 3. Nutrient col

mpounds in food database

compound Fatty acid Py
Energy TFA (otal fatty acid) fle
Water SFA (saturated fatty acid) Leu
Protein MUPA (monounsaturated fatty acid) Lys
Fat PUFA (polyunsaturated fatty acid) Met
Carbohydrate  .Cs (butytic acid) Cys
Fiber +Co (caprolic acid) Phe
Ash sCo (capylic acid) Tyr
Ca wCe (capric acia) Thr
P 12Co (lauric acid) Trp
Fe 1aCo (myristic acid) val
Na 14Cy (myristoleic acid) His
K 16Co (palmitic acid) Arg
Vit A wCo (stearic acid) Ala
Retinol 18C1 (oleic acid) Glu
Carotene 6C2 (6, linoleic acid) Gly
Vit B 18C3 (n3, linolenic acid) Pro
Vit B, 18C4 (stearidonic acid) Ser
Niacine «xCo (arachidic acid) Tau
Vit C 2C1 (eicosenoic acid)
Vit Bs 2C2 (né, eicosdienoic acid)
Vit Biz 2Cs (6, eicostriencic acid)
Vit D 2C.4 (n3, eicostetraenoic acid)

a -tocopherol

B -tocopherol

y -tocopherol

é -tocopherol
Total tocopherol
Folate
n

20Ca (né, arachidonic acid)

2Cs (n6, eicosapentaenoic acid)
2Co (behenic acid)

2C (docosenoic acid)

2Cs (n3, docosapentaenocic acid)
2Cs (né, docosapentaenocic acid)
2Cs (n3, docosahexaenoic acid)
24Co (lignocenric acid)

24Ch (tetracosenoic acid)

P:M:S (poly:mono:saturate)
né/n3
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Fig. 10. Input item of individual information in 24 hour recall so-
ftware
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Fig. 12. Input form of food components for selected dish in 24
hour recall software
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Fig. 13. An example of individual result in SQFFQ software
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Table 4. Ranks and amount of foods consumed in NHNS and
FFQ

Rank Foods NTgN)S‘ gFFQ GOTOI‘;’z,
1 Rice 269.9 213.0 78.9
2 Cabbage kimchi 95.1 120.4 126.6
3 Persimmon 51.2 16.2 299
4  Radish 49.7 14.9 30.0
5 Citrus fruit 49.2 15.7 319
6 Apple 37.3 14.7 39.4
7 Mik 31.2 77.4 248.1
8 Radish kimchi 26.9 29.0 107.8
9 Beef 26.1 425 162.8

10 Dubu 25.7 328 127.6
11 Soda pops 21.6 19.5 90.3
12 Pork 21.0 28.5 135.7
13  Chinese cabbage 19.5 26.4 135.4
14 Noodle 13.6 10.3 75.7
15 Egg 13.3 19.5 146.6
16 Soybean sprout 13.0 13.8 106.2
17 Potato 12.8 222 173.4
18  Green onion 12.8 153 119.5
19 Onion 12.6 19.5 154.8
20  Zucchini 12.3 18.1 147.2
21  Hot-pepper paste 10.6 3.3 31.1
22 Spinach 9.9 95 96.0
23  Bread 9.8 13.2 1347
24  Ramyon 8.5 12.7 149.4
25  Alaska pollack 7.8 3.7 47.4
26  Chicken 7.4 7.7 104.1
27  Soybean paste 7.4 6.3 85.1
28  Soy source 6.7 13.8 206.0

1) 1998 National Health and Nutrition Survey (31yr and over)
2) percent of NHNS intake

AAEE ZAL thdAtel 2A As] WA 5 glohes
AR Avx oy, o AlRE AR B9 3dw
&2 dAEE i dHser sk 2ol . ©lE
=53] sl BE AAEE ZrIRe WA =
$ Hlsee Wigel diste] oMY £3& Thshs 84 A
3k A& wsE & Fe7h Ak

3. ¥ YN NEUE TNNS EIRY YT
Al =z

Al e tidog 3 Axfe) zolrt YeA

7] 9eto] FNA7FAUZAH1998) ARs} viwatsich
F AFEHe] xjo)g AHrr] g5k 94

ZA Az Vet A9 2870 AE 35S o83k

o} Bl Ay 47 AF($F, R, H17) 2= 7

Table 5. Nutrient intake in NHNS and FFQ

) Male Female
Nutrient

NHNSY FFQ NHNS FrQ
Energy (kcal) 20866 21885 1688.6 1766.5
Protein (@) 79.6 86.5 63.3 755
Fat (@) 36.0 51.6 26.8 43.7
Carbohydrate (g) 3450 345.6 3011 271.4
Calcium (mg) 5210 575.0 449.3 5420
Phosphous (mg) 1133.5 1094.0 916.1 1018.5
Iron (mg) 13.8 13.5 11.5 12.5
Sodium (mg) 5149.1 76149 41262  6514.0
Potassium (mg) 2703.6  4176.7 2304.7 3373.0
Vitamin A (RE) 637.2 798.5 529.5 748.0
Vitamin B, (mg) 1.32 1.565 1.08 1.30
Vitamin B, (mg@) 1.03 1.20 0.82 1.10
Niacine (mg) 17.3 16.0 13.4 14.5
Vitamin C (mg) 120.0 129.5 122.0 144.5

1) 1998 National Health and Nutrition Survey (31yr and over)
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Table 6. Percent agreement of nutrient intakes estimated by 24 hour recall method and semi-quantitative food frequency que-

stionnaire (SQFFQ)

Nutrients SQFFQ 24-hour recall Pearson’s Spearman Kappa
Energy 2036.0 = 330.4 2005.0 + 297.8 0.94""* 0.95™" 0.82"**
Protein 810+ 79.9 80.0= 127 0.86™" 086" 0.56""
Fat 540+ 167 540+ 187 0.83**" 0.83™™" 047"
Carbohydrate 3040 = 54.9 2990+ 518 091" 0.91™** 0.69"""
Vitamin A 817.0+£ 2718 700.0 + 2174 0.67°** 0.67°*" 0.29™"
Vitamin B, 14+ 044 14+ 072 0.36" 0.35" 0.24"
Vitamin B, 12+ 035 1.3 097 0.20" 0.20 0.20
Niacin 166+ 463 175+ 6.15 0.46" 0.46" 0.23"
Vitamin C 163.0 = 62.1 154.0 + 59,1 0.83*** 0.82™* 047"
Vitamin B, 1.1+ 034 09+ 036 0.60™ 0.59"" 0.20*"
Vitamin E 29+ 093 21+ 090 0.48" 0.49" 0.19
Folate 1440 + 60.8 1180+ 574 0.80"™" 0.8 0.38""
Calcium 610.0 + 207.7 505.0 + 193.7 0.66™" 0.66™* 0.38™*"
Phosphate 1116.0 + 226.1 1056.0 = 184.8 0.30 0.30 0.16
Iron 151+ 234 153+ 266 0.84 0.84 0.48
Zinc 54+ 1.4 39+ 189 055" 0.55"" 0.20

*: p<0.05, *x: p<0.01, ***: p<0.001
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