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Figure 1.1. Obesity prevalence in Korean adolescents
(Reference : Ministry of Education, Ministry of Health and Welfare

Korea Centers for Disease Control and Prevention (2016)[9])
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Figure 1.2. Secular trends in fast food(> 3 times/week), carbonated
beverages(>3 times/week), fruits(> once/day), vegetables(> three
times/day) and milk(> twice/day) intaker rates among adolescents

(Reference : Ministry of Education, Ministry of Health and Welfare &

Korea Centers for Disease Control and Prevention (2016)[9])



Table 1.1. Mean intake rates for Dietary Reference Intakes

9% Dietary Reference Intakes

Nutrient
12-18 year 30-49 year 50-6 year

Energy 95.8 102.7 103.6
Protein 160.5 155.9 1514
Calcium 54.6 74.8 5.4
Phosphorus 118.7 168.1 163.2
[ron 107.6 157.0 223.6
Sodium 241.1 301.2 290.4
Potassium 755 92.4 9.2
Vitamin A 100.4 106.9 121.5
Thiamin 1775 188.0 180.2
Riboflavin 103.6 113.7 102.0
Niacin 107.0 120.5 1156
Vitamin C 68.5 99.3 1234

b Dietary Reference Intakes: 2010 Dietary Reference Intakes for Koreans(The

Korean Nutrition Society, 2010); Energy, EER; Sodium, Potassium, AI, The
others, RNI

(Reference : Ministry of Health and Welfare & Korea Centers for Disease

Control and Prevention (2016)[10])



Table 1.2. Proportion of subjects whose nutrient intakes were less than

Dietary Reference Intakes by age group

Proportion of subjects whose nutrient intakes

were less than Dietary Reference Intakes” (%)

Nutrient
12-18 year 30-49 year 50-64 year

Energy 33.0 26.7 247
Protein 14.7 11.7 14.6
Fat 10.2 20.5 42.1
Calcium 84.3 64.5 66.3
Phosphorus 21.2 9.9 12.2
Iron 38.5 179 4.3
Vitamin A 50.1 40.8 41.8
Thiamin 12.6 79 1.7
Riboflavin 39.7 374 45.9
Niacin 34.4 25.7 31.4
Vitamin C 70.5 98.2 49.5

b Dietary Reference Intakes: 2010 Dietary Reference Intakes for Koreans(The

Korean Nutrition Society, 2010); Energy, 75% of EER; Fat, Lower limit of
Acceptable Macronutrient Distribution Ranges; The others, EAR

(Reference : Ministry of Health and Welfare & Korea Centers for Disease

Control and Prevention (2016)[10])
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Table 1.3. Mean food group intake by age group

Food group (g/day)
12-18 year 30-49 year 50-64 year

Grains 333.2 306.3 305.5
Potatoes & Starches 36.1 41.0 40.7
Sugars 16.3 12.1 10.5
Beans 25.9 35.4 43.7
Seeds & nuts 3.1 7.0 13.7
Vegetables 216.1 331.9 367.6
Mushrooms 5.0 7.0 6.6
Fruits 1349 199.6 258.2
Seaweeds 24 45 5.3
Beverages 187.7 235.0 117.3
Spices 38.0 49.0 39.2
Meats 153.2 1145 63.1
Eggs 31.5 34.8 23.7
Fish 32.6 62.5 69.2
Milk 162.9 86.1 71.2
Oils 9.2 10.2 8.1

(Reference : Ministry of Health and Welfare & Korea Centers for Disease

Control and Prevention (2016)[10])
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Figure 2.1. Sampling process of the study subjects for the food frequency

questionnaire development
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Dish codes consumed by subjects
- Dish codes consumed by the subjects — 1560 items
- Integrating the same or similar dish codes — 637 items

- Deleting dish codes consumed < in 0.5% of the subjects — 245 items

- =

Dish codes contributing to absolute nutrient intake

- Contribution analysis for each of 16 nutrients.

- Keeping dish codes that contribute > 0.5% for each nutrient intake.

-~ =

Dish codes contributing to between-individual variation in nutrients intake

- Stepwise multiple regression analysis for each of 16 nutrients.

- Keeping dish codes contributing upto 80% of between-individual variation in each nutrient

intake.

Final FFQ item — 71 items

- Selecting dish items kept in any of stepwise multiple regression analysis.

Figure 2.2. Selection process of food frequency questionnaire dish items
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Table 2.1. Major contributing items of total intake and interindividual

intake variation for energy

Total intake Interindividual intake variation
Raking Item ; nﬁk o Raking Item Cumﬁl 4 tive
Cooked multigrain .
1 ] 16.34 1 Bibimbap 0.06
rice
. . Cooked multigrain
2 Cooked white rice 14.45 2 ) 0.11
rice
3 Ra-myeon 6.10 3 Cooked white rice 0.21
4 Snack cookies 3.75 4 Ra-myeon 0.28
5 Milk 3.63 5 Cake 0.32
6 Ice cream 2.67 6 Snack cookies 0.37
Cooked rice with : .
7 2.16 7 Fried rice 0.42
beans
8 Fried rice 2.13 8 Grilled pork belly 0.46
9 Bibimbap 1.57 9 Milk 0.49
. - Cooked rice with
10 Fried chicken 1.39 10 beans 0.53
11 Bread 1.27 11 Coke 0.56
12 Coolée;(rilet;oﬂed 1.26 12 Ice cream 0.59
. Black-bean-sauce
13 Korean purple rice 1.24 13 noodles 0.62
14 Cake 1.22 14 Korean banquet 0.65
15 Dlack bean sauce 16 15 Fried chicken 0.67
16 Stir-fried rice cake ~ 1.10 16 Stir-fried spicy 0.70
pork
Stir-fried spicy
17 pork 1.09 17 Bread 0.72
18 Grilled pork belly 1.08 18 Korean purple rice 0.74
: Cooked boiled
19 Pizza 0.99 19 arler 0.76



20
21
22
23

24

25
26
27
28
29
30
31
32
33
34
35

Pork cutlet
Hamburger
Cooked brown rice

Kimchi stew

Dried Seaweed
Rolls

Korean banquet
Coke
Curried rice
Fried eggs
Spaghetti
Sandwich
Apple
Meat bun
Mandarin
Steamed bun

Bread(cream)

0.99 20
0.97 21
0.88
0.79

0.78

0.76
0.69
0.66
0.65
0.63
0.61
0.61
0.61
0.61
0.59
0.53

Cooked brown rice

Pizza

0.79
0.81




Table 2.2 Major contributing items of total intake and interindividual

intake variation for carbohydrate

Total intake

Interindividual intake variation

[0}

Raking Item . & Raking Item Cumgza tive
intake
Cooked multigrain Cooked multigrain
] 21.99 1 . 0.12
rice rice

2 Cooked white rice  19.85 2 Cooked white rice 0.30

3 Ra-myeon 5.35 Bibimbap 0.39

4 Snack cookies 3.03 4 Ra-myeon 0.44

5  Cookedrice with — pg5 5 Fried rice 0.50

Cooked rice with

6 Ice cream 2.67 6 beans 0.55

7 Fried rice 2.36 7 Snack cookies 0.59

8 Milk 1.98 8 Cooked brown rice 0.63

9 Cooléz(il ;oyo iled 1.73 9 Korean purple rice 0.66

o Black—-bean—

10 Bibimbap 1.71 10 sauce noodles 0.69

11 Korean purple rice 1.69 11 Pizza 0.72

12 Stir—fried rice cake  1.33 12 Persimmon 0.75

13 Cooked brown rice 1.20 13 Ice cream 0.78

14 Bread 1.18 14 Cake 0.81

Black-bean—

15 sauce noodles 112
16 Coke 1.08
17 Apple 1.05
18 Mandarin 0.99
19 Korean banquet 0.92



20

21
22
23
24
25
26
27
28
29
30
31

Dried seaweed
rolls

Cake
Pizza
Persimmon
Steamed bun
Cabbage kimchi
Spaghetti
Rice cake
Hamburger
Yogurt
Orange juice

Bread(cream)

0.91

0.87
0.85
0.71
0.70
0.67
0.65
0.64
0.61
0.60
0.60
0.53




Table 2.3 Major contributing items of total intake and interindividual

intake variation for protein

Total intake

Interindividual intake variation

[0}

Raking Item . 7o Raking Item Cumulza tive
intake R
Cooked multigrain : .
1 ] 9.61 1 Fried chicken 0.14
rice
2 Cooked white rice 7.16 2 Barbecue 0.19
3 Milk 5.19 3 Milk 0.25
. . Slices of boiled
4 Fried chicken 415 4 meat 0.30
5 Ra-myeon 3.87 5 Grilled pork belly 0.34
6 Kimchi stew 2.08 6 Kimchi stew 0.38
Stir—fried spicy Cooked multigrain
7 1.77 7 ) 0.41
pork rice
8 Fried eggs 1.74 8 Cooked white rice 0.44
9 Fried rice 1.68 9 Bibimbap 0.48
. Chicken boiled in
10 Grilled pork belly 161 10 Lol water 0.51
11 Cabbage kimchi 1.57 11 Pizza 0.54
o Stir—fried chicken
12 Bibimbap 1.44 12 . 0.56
ribs
Cooked rice with
13 141 13 Smoked duck 0.59
beans
. Stir-fried spicy
14 Pizza 1.39 14 sl 0.61
15 Snack cookies 1.38 15 Meat bun 0.64
16 Pork cutlet 1.37 16 Beef-bone soup 0.66
17 Hamburger 1.17 17 Hamburger 0.68
Black-bean-sauce Black-bean-sauce
18 noodles 1.09 18 noodles 0.70
Pork braised rice
19 Ice cream 1.06 19 cake 0.72
20 Barbecue 1.04 20 Stir—fried dried squid 0.73
21 Slices of boiled 1 g5 9 Ra-myeon 0.75
Chicken boiled i g 9
99 Icxen boued 1n 0.94 99 Cooked rice with 076

plain water

beans



23
24

25

26

27
28
29

30

31
32
33
34
35

36
37
38

39

40
41
42
43
44
45
46

47
48
49

50
51

Soybean-paste stew

Bread
Stir—fried
chicken ribs
Korean-style spicy
chicken stew
Meat bun
Curried rice

Stir-fried rice cake

Stir-fried dried
squid

Dry-seaweed soup
Beef-bone soup
Cooked ham
Stir-fried anchovies

Korean banquet

Pork braised rice
cake

Soybean paste soup

Cooked boiled
barley

Pork back-bone
stew

Dried seaweed rolls
Smoked duck
Korean purple rice
Chicken soup
Marinated beef
Spaghetti
Sandwich

Sweet and sour
pork

Dumpling

Stir—fried squid and
vegetables

cake
Rolled omelet

0.94 23
0.94 24

0.92 25

0.90

0.89
0.84
0.81

0.78

0.77
0.76
0.72
0.71
0.70

0.70
0.67
0.66

0.66

0.65
0.64
0.63
0.61
0.60
0.59
0.53

0.52
0.52
0.52

0.51
0.51

Korean-style spicy
chicken stew
Pork cutlet

Chicken soup

0.78
0.80

0.81




Table 2.4 Major contributing items of total intake and interindividual

intake variation for fat

Total intake Interindividual intake variation
Raking Item . & Raking Item CumPu{lza tive

intake

1 Ra-myeon 9.63 1 Grllllaee(}l;:)ork 0.17

2 Milk 7.63 2 Cake 0.27

3 Snack cookies 7.45 3 Ra-myeon 0.36

4 Grilled pork belly 3.83 4 Snack cookies 0.44

5 Ice cream 3.56 5 Milk 0.49

6 Stir—fried spicy pork 3.00 6 Pork cutlet 0.55

7 Cake 2.89 7 Fried chicken 0.59

8 Pork cutlet 257 8 Stlr’fggg{ S0y 0.63

9 Fried chicken 2.50 9 Sandwich 0.67

Cooked multigrain
10 i 2.14 10 Ice cream 0.70
rice

11 Hamburger 1.96 11 Hamburger 0.73

12 Kimchi stew 1.92 12 Dumpling 0.76

13 Bread 1771y Sweetandsour 7

14 Fried rice 1.72 14 Bread 0.81
15 Bibimbap 1.37
16 Sandwich 1.31
17 Fried eggs 1.24
18 Dumpling 1.23
19 Black nt())%aélrlle Ssauce 192
20 Pizza 1.14
a Jwemd g
22 Curried rice 1.10
23 Meat bun 1.07
24 Cooked white rice 0.81
25 Cooked ham 0.77
% Pork bg:}liseed rice 077



27

28
29
30
31
32
33

34
35
36

37
38

39

Stir-fried sausage

Cabbage salad
Stir—fried rice cake
Rolled omelet
Pork back-bone stew
Chocolate
Bread(cream)

Soybean-paste
stew

Cabbage kimchi

Pork braised in soy
sauce

Stir—fried anchovies
Spaghetti

Pork wrapped
in greens

0.76

0.75
0.70
0.69
0.68
0.68
0.66

0.60
0.58
0.58

0.57
0.54

0.52




Table 2.5. Major contributing items of total intake and interindividual

intake variation for fiber

Total intake Interindividual intake vriation
Raking Item inﬁke Raking Item Curnulza tive

Cabbage kimchi 12.61 1 Ra-myeon 0.31

2 Ra-myeon 10.69 2 Cabbage kimchi 0.43
Cooked multigrain .
3 . 8.42 3 Snack cookies 0.50
rice
4 Cooked white rice 4.18 4 Bibimbap 0.56
5 Snack cookies 3.12 5 Yogurt 0.60
. . Cooked multigrain
6 Kimchi stew 2.61 6 . 0.64
rice
o Seasoned bean
7 Bibimbap 2.19 7 B 0.68
8 Apple 1.97 8 Persimmon 0.72
Soy bean—paste soup
9 Oriental melon 1.83 9 with dried radish 0.75
leaves

10 Fried rice 1.82 10 Apple 0.77
11 Cuhed radish 158 11 Kimchi stew 0.80

Seasoned bean
12 sprouts 1.57

13 Soybean-paste stew 1.50

14 Persimmon 1.38
Soy bean-paste
15 soup with dried 1.32
radish leaves
Cooked rice with
16 beans 1.31
17 Curried rice 1.13
18 Yogurt 1.02
19 Stir-fried spicy 1.02
pork
20 Pear 0.95

21 Stir-fried rice cake 0.93



22

23
24

25

26

27
28
29
30

31

32
33
34
35

Slices of boiled
meat
Bean sprouts soup

Cooked brown rice

Pork back-bone
stew

Young radish
kimchi

Soybean paste soup
Dried seaweed rolls
Spicy beef soup
Mandarin

Black-bean-sauce
noodles

Stir-fried kimchi
Tomato juice
Grilled seaweed
Cereal

0.82

0.77
0.75

0.74

0.70

0.66
0.65
0.64
0.60

0.60

0.56
0.55
0.52
0.51




Table 2.6. Major contributing items of total intake and interindividual

intake variation for calcium

Total intake Interindividual intake variation
Raking Item ; not/;k e Raking Item Cuml%lza tive
1 Milk 26.76 1 Milk 0.66
2 Cabbage kimchi 5.45 2 Ice cream 0.71
Soy bean-paste
3 Ice cream 4.95 3 soup with dried 0.76
radish leaves
4 Stir-fried anchovies 255 4 Sifiriied 0.80
anchovies
Cooked multigrain
5 ) 2.21
rice
6 Ra-myeon 2.09
7 Dry-seaweed soup 2.03
3 Kimchi stew 2.02
9 Soy bean—paste
soup with dried 1.98
radish leaves
10 Snack cookies 1.85
11 Soybean—paste stew 1.83
12 Yogurt 1.67
13 Soybean paste soup 1.53
14 Pizza 1.26
15 Bibimbap 1.10
16 Yogurt 1.04
17 Cubed radish kimchi 1.03
18 Fried eggs 0.98
19 Mandarin 0.87
20 Slices of boiled meat  0.87
21 Grilled seaweed 0.80
22 Fried rice 0.78
xSRI o
24 Bean sprouts soup 0.71
25 Health drink 0.70



26
27
28
29
30
31

32

33
34

35
36
37
38
39

Cooked white rice
Young radish kimchi
Cake
Dried seaweed rolls
Meat bun
Fried chicken

Seasoned bean
sprouts

Stir—fried spicy pork
Korean banquet

Black-bean—
sauce noodles

Curried rice
Bread
Hamburger
Bra1seclol%an*fned

0.67
0.66
0.64
0.63
0.63
0.58

0.57

0.56
0.56

0.55

0.55
0.53
0.52
0.51




Table 2.7. Major contributing items of total intake and interindividual

intake variation for phosphorus

Total intake Interindividual intake variation
% .
Raking Item . Raking Item Cum}l%lzemlve
intake
Cooked multigrain .
1 ) 13.47 1 Milk 0.23
rice
. . Cooked multigrain
2 Cooked white rice 9.77 2 ) 0.32
rice

3 Milk 9.26 3 Cooked white rice 0.41

4 Ra-myeon 2.92 4 Bibimbap 0.48

5 Cabbage kimchi 2.84 5 Pizza 0.52

6 Fried rice 191 6 Fried rice 0.56

Cooked rice with 2 g
7 beans 1.81 7 Cooked rice with beans 0.60
8 Kimchi stew 1.80 8 Kimchi stew 0.63
Slices of boiled

9 Ice cream 1.62 9 meat 0.65

10 Bibimbap 1.55 10 Stir—fried anchovies 0.68

11 Fried chicken 1.40 11 Fried chicken 0.69

. Stir-fried spicy

12 Fried eggs 1.37 12 Sk 0.71

13 Snack cookies 1.34 13 Grilled pork belly 0.73

14 Pizza 1.33 14 Cooked ham 0.75

15 Stir-fried anchovies  1.23 15 Ra-myeon 0.76

16 Stlr‘fggﬁ{ SDICY 114 16 Cooked brown rice  0.78

Soybean-paste

17 stew 1.02 17 Meat bun 0.79

18 Grilled seaweed 1.02 18 Ice cream 0.80
19 Korean purple rice 0.92

Cooked boiled

20 barley 0.90
21 Cooked ham 0.84
22 Pork cutlet 0.80

23 Dried seaweed rolls  0.80
24 Grilled pork belly 0.77
25 Soybean paste soup 0.76



26
27
28

29
30
31
32

33

34
35
36

37

38
39

Cooked brown rice
Hamburger

Black-bean-—
sauce noodles

Bread
Curried rice
Dry-seaweed soup

Stir-fried rice cake

Slices of boiled
meat

Cake
Meat bun
Yogurt

Stir-fried dried
squid

Pork back-bone
stew

Korean banquet

0.75
0.72

0.70

0.69
0.69
0.66
0.66

0.64

0.63
0.61
0.58

0.57

0.53
0.50




Table 2.8. Major contributing items of total intake and interindividual

intake wvariation for iron

Total intake Interindividual intake variation
Raking Item . & Raking Item Curnﬁlza tive
intake
Cooked multigrain Soy bean-paste
1 ) 7.17 1 soup with dried 0.20
rice radish leaves
2 Cabbage kimchi 4.10 2 Persimmon 0.37
Soy bean—paste soup
3 with dried radish 3.20 3 Beef-bone soup 0.44
leaves
4 Cooked white rice 2.91 4 Bibimbap 0.51
5 Grilled seaweed 2.74 5 Hamburger 0.55
. Cooked multigrain
6 Persimmon 2.73 6 . 0.60
rice
. Slices of boiled
7 Snack cookies 2.72 7 meat 0.64
8 Kimchi stew 2.44 8 Snack cookies 0.68
9 Bibimbap 2.32 9 Kimchi stew 0.71
B Stir—fried spicy
10 Ra-myeon 2.05 10 e 0.72
11 Hamburger 1.86 11 Grilled seaweed 0.74
12 Fried eggs 1.82 12 Fried chicken 0.76
13 Soybean-paste stew  1.72 13 Soyb(;?élv;paste 0.77
14 Fried chicken 1.70 14 Curried rice 0.79
15 Milk 1.60 15 Fried eggs 0.80

16 Dry-seaweed soup 1.46
17 Soybean paste soup 1.39
18 Fried rice 1.39
19 Slices of boiled meat  1.21
20 Stir-fried spicy pork  1.19

21 Curried rice 1.18
22 Beef-bone soup 1.17
Cooked rice with
23 beans 1.08

24 Stir-fried anchovies 1.07



25
26

27
28

29

30
31
32
33
34
35
36
37
38
39

40

41
42
43

44
45

Bread

Black-bean-sauce
noodles

Stir—fried rice cake
Pizza

Seasoned bean
sprouts

Meat bun
Seasoned spinach
Korean banquet
Spicy beef soup

Apple
Dried seaweed rolls
Pork back-bone stew
Bean sprouts soup
Pork cutlet
Cereal

Glass noodles with
vegetables

Ice cream
Oriental melon
Smoked duck

Spaghetti

Cake

1.00
0.90

0.87
0.84

0.79

0.78
0.75
0.71
0.69
0.68
0.67
0.67
0.62
0.61
0.61

0.60

0.59
0.57
0.55

0.55
0.50




Table 2.9. Major contributing items of total intake and interindividual

intake variation for sodium

Total intake Interindividual intake variation
Raking Item in(élke Raking Item CumPu{lza tive
: : Cubed radish
1 Cabbage kimchi 14.67 1 - 0.19
2 Ra-myeon 10.23 2 Cabbage kimchi 0.36
3 Cubed radish 4.49 3 Ra-myeon 0.48
4 Kimchi stew 3.25 4 Fried eggs 0.54
5 Dry-seaweed soup 2.57 5 Shcesmoeggaoﬂed 0.60
6 Fried rice 1.75 6 Pickles 0.63
7 Snack cookies 1.66 7 Bibimbap 0.67
8 Bibimbap 1.57 8 Kimchi stew 0.70
B Black—bean—sauce
9 Soybean-paste stew 1.54 9 noodles 0.72
Slices of boiled
10 meat 1.51 10 Kalguksu 0.74
11 Milk 1.50 11 Dry-seaweed soup 0.76
12 Curried rice 1.37 12 Fried rice 0.78
13 Cooked white rice 133 13 Soybean-paste 0.80
stew
14 Fried chicken 1.30 14 Curried rice 0.81
Cooked multigrain
15 ) 1.29
rice
16 Pickles 1.27
Black-bean—sauce
17 noodles 1.22
18 Korean banquet 1.19

19 Stir—fried rice cake 1.18
20 Soybean paste soup 1.07

21 Ssgiyf%gfk 0.99
22 Bean sprouts soup 0.90
23 Fried eggs 0.87
24 Meat bun 0.80



25
26

27

28
29
30
31
32
33
34
35

36

37

38
39
40
41
42

43

44
45

Grilled seaweed
Grilled pork belly

Spicy boiled fish
paste soup

Pizza
Pork cutlet
Ssamjang
Kalguksu
Cooked ham

Noodles soup
Hamburger

Dried seaweed rolls

Stir-fried boiled
fish paste

Salted and
fermented squid

Stir—fried kimchi
Pickled Radish
Salt
Marinated beef
Spicy beef soup

Soy bean—paste
soup with dried
radish leaves

Seasoned bean
sprouts

Sandwich

0.80
0.78

0.78

0.77
0.74
0.74
0.70
0.69
0.68
0.68
0.68

0.68

0.68

0.65
0.60
0.59
0.58
0.54

0.52

0.51
0.50




Table 2.10. Major contributing items of total intake and interindividual

intake variation for potassium

Total intake Interindividual intake variation
Raking Item . & Raking Item Cumuléa tive
intake R
Cooked multigrain )
1 ] 771 1 Milk 0.09
rice
2 Milk 6.77 2 Cabbage kimchi 0.18
3 Cabbage kimchi 6.50 3 Bibimbap 0.25
4 Cooked white rice 5.04 4 Persimmon 0.31
5 Ra-myeon 3.05 5 Mandarin 0.35
) Cooked multigrain
6 Mandarin 2.17 6 . 0.39
rice
7 Dry-seaweed soup 1.90 7 Sllcesm%gga01led 0.43
8 Cubed radish kimchi 1.89 8 Banana 0.47
9 Kimchi stew 1779 Black~bean~ 0.50
sauce noodles
10 Bibimbap 1.75 10 Curried rice 0.53
11 Fried chicken 1.75 11 Pizza 0.56
12 Ice cream 1.62 12 Fried rice 0.58
13 Fried rice 1.59 13 Cooked white rice 0.61
14 Snack cookies 1.33 14 Dry-seaweed soup 0.63
Black-bean- . .
15 sauce noodles 1.32 15 Fried chicken 0.65
: Cubed radish
16 Persimmon 1.32 16 i 0.68
17 Soybean-paste stew 1.27 17 Kimchi stew 0.69
. Pork back-bone
18 Grilled seaweed 1.23 18 stew 0.71
19 Curried rice 123 19 Sl spey 0.73
20 Stir-fried spicy pork 1.20 20 Spaghetti 0.74
21 Pizza 1.14 21 Ra-myeon 0.76
22 Cooked rice with beans 111 22 Cooked rice with 0.78
beans
Korean-style
23 Soybean paste soup 1.09 23 Spicyl chicken Stew 0.79
24 Orange juice 0.95 24 rane juice 0.81



25
26
27
28
29
30

31

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Banana
Slices of boiled meat
Apple
Pork back-bone stew
Dried seaweed rolls
Spaghetti

Korean-style spicy
chicken stew

Stir-fried rice cake
Watermelon
Young radish kimchi
Stir—-fried chicken ribs
Pork cutlet
Seasoned spinach
Pear
Fried eggs
Stir-fried anchovies
Yogurt
Seasoned bean sprouts
Korean banquet
Tomato juice
Meat bun
Grilled pork belly
Hamburger

0.93
0.87
0.82
0.79
0.76
0.73

0.72

0.71
0.66
0.65
0.61
0.61
0.60
0.60
0.60
0.59
0.57
0.55
0.54
0.54
0.53
0.53
0.52




Table 2.11. Major contributing items of total intake and interindividual

intake variation for vitamin A

Total intake Interindividual intake variation
Raking Item in%oke Raking Item Cumulza tive
1 Grilled seaweed 3.66 1 Barbecued beef 0.56
2 Persimmon 543 2 Persimmon 0.71
3 Milk 511 3 Grilled seaweed 0.74
4 Cabbage kimchi 4.07 4 Bibimbap 0.77
5 Bibimbap 3.38 5 Watermelon 0.80
6 Ra-myeon 3.20
7 Watermelon 2.78
3 Barbecued beef 2.58
9 Fried rice 2.58
10 Seasoned spinach 2.43
11 Ice cream 243
12 Young radish kimchi  2.35
13 Stir—fried rice cake 2.24
14 Dried seaweed rolls 2.01
15 Fried chicken 191
16 Curried rice 1.75
17 Cubed radish kimchi  1.34
18 Cereal 1.32
19 Dry-seaweed soup 1.32
20 Spiclgiozeh?rclks;yﬁew 1.23
21 Pickles 1.19
2 GlaSSV ggogtd;&sesvvlth 114
23 Tomato 1.08
24 Stir-fried spicy pork  1.08
25 Rolled omelet 1.05
26 Kimchi stew 1.00
27 Pizza 0.99
28 Tomato juice 0.95
29 Stir*frier(iib;:hicken 0.89



30

31
32
33
34

35
36
37
38
39

40

41

42
43
44
45

Soybean- paste
soup with dried
curled mallows

Korean banquet

Pork braised in soy
sauce

Sandwich

Pork back-bone
stew

cake
Slices of boiled meat
Meat bun
Snack cookies
Fried eggs

Stir-fried squid and
vegetables

Sweet and sour
pork

Bread
Spicy beef soup
Soybean-paste stew
Steamed eggs

0.79

0.73
0.73
0.69
0.69

0.68
0.67
0.66
0.63
0.62

0.60

0.59

0.59
0.56
0.54
0.52




Table 2.12. Major contributing items of total intake and interindividual

intake variation for [B-carotene

Total intake

Interindividual intake variation

Raking Item mélke Raking Item Cumulza tive
1 Grilled seaweed 11.60 1 Persimmon 0.37
2 Persimmon 7.28 2 Grilled seaweed 0.49
3 Curried rice 2.24 3 Watermelon 0.56
4 Ra-myeon 2.19 4 Bibimbap 0.63
5 Cubed radish kimchi 1.79 5 Seasoned spinach 0.67
6 Pickles 1.58 6 Curried rice 0.71
1 Gesgpodeswih gy g Yoummdh gy

Soybean— paste
8 Dry-seaweed soup 1.47 8 soup with dried 0.77
curled mallows
9 Tomato 1.45 9 Fried rice 0.79
Korean-style
10 Stir—fried spicy pork 1.40 10 spicy chicken 0.81
stew
I ey chicken siew 13
12 Kimchi stew 1.30
13 Tomato juice 1.27
14 Fried chicken 1.11
Soybean- paste
15 soup with dried 1.06
curled mallows
16 Stir fn?i(lla Sch1cken 0.95
17 Pork tsjsecvl;—bone 0.87
18 Meat bun 0.86
19 Slices of boiled meat  0.85
20 Korean banquet 0.81
21 Stir-fried squid and 081

vegetables



22

23
24

25
26
27
28

29
30

Soybean-paste stew
Sandwich
Spicy beef soup

Sweet and sour
pork

Curried rice

Soybean—paste soup
with spinach

Lettuce

Leek kimchi
Milk

0.67

0.67
0.65

0.63
0.57
0.57
0.57

0.55
0.52




Table 2.13. Major contributing items of total intake and interindividual

intake variation for thiamin

Total intake Interindividual intake variation
Raking Item ) & Raking Item Cumulza tive
intake
1 Ra-myeon 11.73 1 Grilled pork belly 0.15
Cooked multigrain
2 ] 9.27 2 Ra-myeon 0.29
rice
. . Stir—fried spicy
3 Cooked white rice 6.17 3 sk 0.37
4 Stir-fried spicy pork 3.24 4 Mandarin 0.44
5 Milk 3.20 5 Yogurt 0.49
6 Grilled pork belly 3.20 6 Kimchi stew 0.54
) Pork braised rice
7 Mandarin 2.96 7 cake 0.58
8 Cabbage kimchi 237 8 Slices_of boiled 0.62
. . Pork back-bone
9 Kimchi stew 2.24 9 stew 0.66
10 Fried chicken 1.98 10 Fried chicken 0.69
11 Pork cutlet 1.86 11 Pork cutlet 0.71
Cooked multigrain
12 Yogurt 1.54 12 i 0.73
rice
. . Pork ribs boiled
13 Fried rice 1.54 13 e oy 0.76
14 Snack cookies 1.44 14 Bibimbap 0.78
Pork braised rice Pork wrapped in
15 cake 1.38 15 oS 0.80
16 Pizza 1.29
17 Bibimbap 1.28
Pork back-bone
18 stew 1.25
19 Ice cream 1.20
20 Cereal 1.18
21 Cookeg rice with 118
eans
29 Slices of boiled 111
meat



23
24
25
26
27

28

29

30

31

32
33
34
35
36
37

38
39
40
41

Grilled seaweed
Meat bun
Curried rice
Orange juice
Cubed radish kimchi

Pork wrapped in
greens

Sweet and sour
pork

Pork ribs boiled
with seasoning

Black-bean—
sauce noodles

Soybean-paste stew
Soybean paste soup
Bread
Korean purple rice
Hamburger

Fried eggs

Cooked boiled
barley

Dumpling

Korean-style
spicy chicken stew

Stir—fried rice cake

1.11
1.01
0.98
0.98
0.95

0.95

0.82

0.77

0.74

0.73
0.71
0.69
0.65
0.63
0.62

0.59
0.58
0.57
0.52




Table 2.14. Major contributing items of total intake and interindividual

intake variation for riboflavin

Total intake Interindividual intake variation
Raking Item ; nﬁk e Raking Item Cumulza tive
Milk 14.27 1 Milk 0.33
2 Ra-myeon 9.59 2 Ra-myeon 0.45
g Cookedmuligrain g0y Bread 0.49
rice
4 Grilled seaweed 3.76 4 Grilled pork belly 0.54
5 Fried eggs 3.56 5 Fried eggs 0.58
6 Ice cream 2.78 6 Fried chicken 0.62
7 Cabbage kimchi 2.68 7 Grilled seaweed 0.65
8 Cooked white rice 254 g Slices of boiled =65
9 Fried chicken 2.40 9 Bibimbap 0.72
10 Cereal 1.62 10 Cereal 0.75
11 Bibimbap 1.62 11 Pizza 0.77
12 Grilled pork belly 1.60 12 Persimmon 0.79
13 Yogurt 1.43 13 Marinated beef 0.81
14 Pizza 1.33
15 Snack cookies 1.29
16 Kimchi stew 1.27
17 Bread 1.21
18 Fried rice 1.14
19 Mandarin 1.09
20 Stir-fried spicy pork 1.08
21 Marinated beef 0.94
22 Persimmon 0.89
23 Dry-seaweed soup 0.88

24 Slices of boiled meat 0.81

25 Dried seaweed rolls 0.80
26 Pork cutlet 0.72



27
28
29
30
31

32

33

34
35
36
37
38
39
40
41
42

Rolled omelet
Soybean-paste stew
Cake
Stir-fried rice cake

Young radish kimchi

Korean-style
spicy chicken stew

Chicken boiled
in plain water

Cubed radish kimchi
Orange juice
Curried rice

Stir—fried chicken ribs

Seasoned spinach
Pork back-bone stew
Cooked rice with beans

Barbecue

Seasoned bean sprouts

0.68
0.67
0.65
0.63
0.61

0.61

0.61

0.58
0.57
0.56
0.56
0.55
0.54
0.53
0.53
0.51




Table 2.15. Major contributing items of total intake and interindividual

intake variation for niacin

Total intake Interindividual intake variation
Raking Item ; not/;k e Raking Item Cumulza tive
Cooked multigrain Stir-fried spicy
1 . 11.19 1 0.09
rice pork
2 Cooked white rice 3.04 2 Kimchi stew 0.14
3 Stir—-fried spicy pork 3.11 3 Grilled pork belly 0.20
4 Cabbage kimchi 3.01 4 Beef-bone soup 0.24
5 Kimchi stew 272 5 Cooked ham 0.28
6 Fried chicken 2.45 6 Fried chicken 0.31
7 Pork cutlet 200 7 PorkbackThone - g5
8 Ra-myeon 2.05 8 Pork cutlet 0.38
9 Grilled pork belly 1.97 9 Smoked duck 0.42
10 Fried rice 1.94 10 Barbecue 0.45
11 Cereal 145 qp  Cooked multigrain )
rice
12 Pizza 141 1z Porkbrasedrice 5
13 Stir—fried rice cake 1.39 13 Bibimbap 0.54
14 Bibimbap 1.31 14 Cereal 0.56
15 Cooked ham 1.31 15 Cooked white rice 0.58
16 Hamburger 1.29 16 Hamburger 0.61
17 Cooked rice with 198 17 Sweet and sour 0.63
beans pork
18 Snack cookies 1.27 18 Fried rice 0.65
19 Pork back-bone stew  1.10 19 Meat bun 0.67
g0 Porkbrasedrice 5 g Mandarin 0.69
21 Milk 1.00 21 Pizza 0.70
22 Smoked duck 0.98 22 Grilled mackerel 0.72



23

24

25

26

27
28
29
30
31
32
33
34
35
36
37

38

39
40
41

42
43
44
45
46

47
48

49
50

Meat bun
Grilled seaweed
Spaghetti
Black-bean-sauce
noodles
Curried rice
Sweet and sour pork
Mandarin
Dry-seaweed soup
Korean banquet
Cooked boiled barley
Beef-bone soup
Bread
Korean purple rice
Orange juice

Barbecue

Korean-style spicy
chicken stew

Cooked brown rice
Stir-fried anchovies

Grilled mackerel

Stir—fried chicken
ribs
Dried seaweed rolls

Pork ribs boiled
with seasoning

Soybean-paste stew

Chicken boiled in
plain water

Slices of boiled meat

Sandwich
Grilled Spanish
Mackerel
Braised mackerel

0.95

0.92

0.91

0.91

0.90
0.89
0.88
0.87
0.84
0.82
0.79
0.74
0.72
0.72
0.68

0.67
0.66
0.65
0.65
0.64
0.61
0.61
0.61
0.61

0.59
0.59

0.58
0.57

23

24

25

26

27
28

Pork ribs boiled
with seasoning
Spaghetti
Grilled Spanish
Mackerel
Stir-fried chicken
ribs
Braised mackerel

Korean banquet

0.74

0.75

0.77

0.78

0.80
0.81



51
52

Pork braised in soy
sauce

Stir-fried ham

0.57
0.50




Table 2.16. Major contributing items of total intake and interindividual

intake variation for vitamin C

Total intake Interindividual intake variation
Raking Item in(jL/Zlke Raking Item Cumﬁl zative
1 Mandarin 16.65 1 Mandarin 0.42
2 Orange juice 9.98 2 Orange juice 0.69
3 Cabbage kimchi 9.06 3 Strawberry 0.75
4 Cubed radish kimchi 2.85 4 Orange 0.78
5 Persimmon 212 5 Persimmon 0.80
6 Watermelon 2.06
7 Seasoned spinach 2.04
8 Strawberry 1.98
9 Kimchi stew 1.90
10 Bibimbap 1.86
11 Milk 1.62
12 Soybean-paste stew 151
13 Cereal 1.48
14 Fried rice 1.43
15 Grilled seaweed 1.36
16 Soybean paste soup 1.32
17 Pork tS)?ecvl;—bone 197
18 Cooked ham 1.21
19 Pizza 1.12
20 Curried rice 1.07
21 Apple 1.05
22 Yogurt 1.01
23 Orange 0.98
2 Black nt())%?:lrlle Ssauce 0.92
2% Young radish 0.89



26
27
28
29
30

31

32
33
34
35
36

37
38

Tomato juice
Cabbage salad
Stir-fried potato

Tomato
Dried seaweed rolls

Korean-style
spicy chicken stew

Slices of boiled
meat

Banana

Glass noodles with
vegetables

Stir-fried ham

Stir-fried spicy
pork

Fried potato
Meat bun

0.89
0.88
0.84
0.82
0.82

0.81

0.75
0.73
0.70
0.63
0.58

0.54
0.52




Table 2.17. Number of dish items selected for the food frequency

questionnaire by stepwise multiple linear regression for energy and each

nutrient
Energy and 15 nutrients Number of foods selected
Energy 21
Carbohydrate 14
Protein 25
Fat 14
Fiber 11
Vitamin A 5
[B-carotene 10
Vitamin C 5
Thiamin 15
Riboflavin 13
Niacin 28
Potassium 24
Calcium 4
Phosphorus 18
Sodium 14
[ron 15
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Table 2.18. FFQ items by dish groups

Dish group(No)

Dish items

Rice (6)

One—dish meal (4)
Noodles (5)

Soup/stew (7)

Meat (8)

Poultry (5)

Fish (3)
Kimchi (3)

Fruit (7)
Side dishes (9)

Cooked white rice, Cooked brown rice,
Cooked boiled barley, Cooked multigrain rice,
Cooked rice with beans, Korean purple rice

Fried rice, Curried rice, Bibimbap, Chicken soup

Korean banquet, Ra—myeon, Kalguksu,

Spaghetti, Black—bean—sauce noodles
Beef-bone soup, Soy bean—paste soup with dried radish

leaves, Soybean—paste soup with dried curled mallows,
Dry-seaweed soup, Pork back-bone stew,

Kimchi stew, Soybean-paste stew
Pork wrapped in greens, Grilled pork belly,

Pork cutlet, Sweet and sour pork, Pork ribs boiled
with seasoning, Stir—fried spicy pork, Marinated beef,
Barbecued beef

Stir—fried chicken ribs, Fried chicken,

Chicken boiled in plain water, Smoked duck,

Korean—style spicy chicken stew
Grilled mackerel, Grilled Spanish Mackerel,

Braised mackerel

Cabbage kimchi, Cubed radish kimchy,

Young radish kimchi

Watermelon, Mandarin, Persimmon, Apple, Banana,

Orange, Strawberry
Stir-fried anchovies, Rolled omelet, Fried eggs,

stir-fried dried squid, cooked ham, Seasoned spinach,
Seasoned bean sprouts, Grilled seaweed, Pickles

Bread/dumpling/ Sandwich, Bread, Hamburger, Cereal, Dumpling,
pizza (7) Meat bun, Pizza

Snacks (3) Snack cookies, cake, Ice cream

Beverages (4) Orange juice, Coke, Milk, Yogurt

Total (71)




= Grid form = Multiple choice form

Understanding Time to answer Preference

Figure 2.5. Preliminary evaluation about overall structure selection
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Figure 2.6. Food frequency questionnaire
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FFQ 1 4 week period FFQ 2

¢ | | I ¢
W‘ 2 week g Week gy 4 week ’l
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Figure 3.1 Process of dietary data collection
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N=160

Calorie intakes of less than
500kcal and more than 4000kcal,
and those who did not complete

were excluded
N=7

N=153

School type Boy Girl Total

Middle school |39 35 74
High School 40 39 79
Total 79 74 153

Figure 3.2 Recruitment of the study subjects
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Table 3.1. Pearson and Spearman correlation coefficients for energy

and 15 nutrient intakes between first and second administration of the FFQ

Pearson coefficient  Spearman coefficient

Nutrients
r

Energy 0.82°1 0.80"""
Carbohydrate 0.80™" 077"
Protein 0.79™ 081"
Fat 0.73" 0.77"
Fiber 077" 075"
Vitamin A 0.56™" 0.66°"
B-carotene 0.53"" 0.64"*
Vitamin C 0.67" 072"
Thiamin 0,78 0797
Riboflavin 0.78™ —
Niacin 0.75™ 074"
Calcium 0.77" 077"
Phosphorus 0.82" 079"
Sodium 0.78"" 078"
Potassium 077" 077
Iron 0.67" 070"

U xP<0.001
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Table 3.2. Agreement proportions in quartile distributions of energy and

15 nutrient intakes between first and second administration of the FFQ

Same or
Opposite

Same quartile adjacent "

Nutrients b quartiles K
(%) quartiles ,
) (%)
(%)

Energy 477 81.7 2.0 0.47
Carbohydrate 56.2 90.2 0.7 0.57
Protein 65.4 93.5 0.7 0.67
Fat 549 95.4 0.0 0.60
Fiber 58.8 91.5 1.3 0.59
Vitamin A 471 90.0 2.0 0.48
B-carotene 51.0 81.7 3.3 0.50
Vitamin C 56.9 94.8 2.6 0.59
Thiamin 56.2 92.8 0.7 0.59
Riboflavin 50.3 93.5 0.7 0.55
Niacin 56.9 915 2.0 0.57
Calcium 53.6 91.5 0.0 0.56
Phosphorus 549 90.9 0.7 0.56
Sodium 56.9 94.1 1.3 0.60
Potassium 59.5 92.2 1.3 0.60
Iron 51.6 86.9 1.3 0.50

D Percentage of subjects in the same quartile of nutrient intakes from FFQl and FFQ2
2 Percentage of subjects in the same or adjacent quartiles of nutrient intakes from
FFQ1 and FFQ2

¥ Opposite (lowest/highest) quartiles

P Weighted kappa
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Table 3.3. Pearson and Spearman correlation coefficients for energy and

15 nutrient intakes between first administration FFQ and 8-day food

records
Pearson coefficient Spearman coefficient
Nutrients Crude De-attenuated Crude De-attenuated
r
Energy 083" 091" 0.82"" 090"
Carbohydrate 071" 0.79" 0717 0.78"
Protein 0.63"" 0.70"" 0.617" 0.68""
Fat 057" 0.66"" 053" 0.62""
Fiber 037" 0.42"" 0.24™ 0.27"
Vitamin A 0.18" 0.22" 0.22" 0.27"
B-carotene 0.10 0.13 0.10 0.12
Vitamin C 0.11 0.13 0.24™ 0.28"
Thiamin 0.39™ 0.44™ 053" 0.60""
Riboflavin 0.39™ 0.46™" 0.48™ 056"
Niacin 047" 055" 0.44™" 051"
Calcium 0.32"" 0.36"" 0.36"" 0.40™"
Phosphorus 058" 0.65"" 0.54™" 0.60™"
Sodium 0.34™ 0.40™" 0.28™" 0.33"
Potassium 0417 047" 0.36™" 041"
Iron 0.22"" 027" 0.25" 0.29™
D

*P<0.05,%+P<0.01,*#*+xP<0.001
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Table 3.4. Agreement proportions in quartile distributions of energy and

15 nutrient intakes between first administration FFQ and 8-day food

records
. Sa.me or Opposite

. Same quartile adjacent . 5

Nutrients H . quartiles K
(%) quartiles o3
(%) oo

Energy 574 96.3 0.7 0.62
Carbohydrate 478 875 0.7 0.48
Protein 39.7 779 2.9 0.32
Fat 33.8 83.8 2.9 0.32
Fiber 28.7 69.8 7.4 0.13
Vitamin A 33.1 71.3 8.8 0.16
B-carotene 26.5 70.6 13.2 0.07
Vitamin C 279 72.1 59 0.15
Thiamin 449 83.8 2.2 0.41
Riboflavin 39.0 79.4 3.7 0.32
Niacin 36.0 74.3 44 0.25
Calcium 34.6 70.6 3.7 0.21
Phosphorus 36.8 84.6 3.7 0.34
Sodium 30.1 70.6 59 0.16
Potassium 39.7 72.8 52 0.26
Iron 324 67.7 59 0.15

b Percentage of subjects in the same quartile of nutrient intakes from FFQI1 and 8-day
food records

2 Percentage of subjects in the Same or adjacent quartiles of nutrient intakes from
FFQ1 and 8-day food records

¥ Opposite (lowest/highest) quartiles

R Weighted kappa
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Difference inintake ( FFQ1 — 8day food records)

Difference inintake ( FFQ1 — 8day food records)
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Difference inintake ( FFQ1 — 8day food records)
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Riboflavin estimated by first administration FFQ and 8-day
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estimated by first administration FFQ and 8-day food

records

- 110 —



95% upper limit=8 67

Mean==1 76

95% lower lmit=-12,50

Difference inintake ( FFQ1 — 8day food records)

0 ) M
Average intake [(FFQ1 + 8days food records)/2]

(e) Iron

Figure 3.8. Bland-Altman plots showing the relationship between the
differences and the averages in daily intake of (a) Sodium
(b) Potassium (c) Calcium (d) Phosphorus, and (e) Iron
estimated by first administration FFQ and 8-day food

records (Continued)

- 111 -



il

mK

B A= chapter IMolA 7|

HF FFQel A AR A #

ﬁo

o

AR e 47

A THIN=153).

= > =]
5 53

A% AR

) F, 23)/17) )

[e)
=

N
(-
ol
Ml

E

d), %

vl )
|

0.64(W EF7F = ®) ~0.81(F

Aoz e THr

0.75, p-value: <0.001}.

o gade 7

il

N

PN
T

N

A

A

Oo]:

3

=

I

T 54.9%}, <3 M &{81.7%(°l

3

i

)7

T 90.8%), =L AIH|

w2

A 8] &{47.1% (W B A) ~65.4% ('S

)

PN
il

Z

ks

{0.0%(A]

[e)
=

E

Dz

YA, Wl EFh2 ) ~95.4% (A1),

i)

O

1.3%},

H Tt

i

~3.3%(HEFIZE),
weighted kappa{0.47(oll 4 #])~0.67(%+

I 0.6} 2A

W)

=
=

=1}
=

o] AFEE el Bland-Altman plot 4] A3} o Y A

= 4.6%~7.8%

1::
a

o
B
i)

)
™

™

iy
ok

HH

Sk vEol

of FEom vEnd AT

4 417)

12} FFQ<} 8¥ 7t

A

to] de-attenuated AT E A=

o3

K

—~
fife)

0.27(A 2,

2 YESTHr

p-value: <0.01~<0.001}.

KX

i)

)

3
N

A%

A
H] &{26.5% (W E} 7} 2 8]) ~ 57.4% (o Y A)),

e

%

%

SN &1{67.7%

T 36.8%),

3

- 112 -



dlE) ~

B 2] H]80.7%(ol A,

I 77.1%)),

3

hy2

H)~96.3%(ol| L A]),

13.2% (W EFZL=H),

(

O

4.8%},

It

2

oz

it 03}0.2A A=

Ao 2 Yelt) Bland-Altman

B2E ogokso faf 95% AlF

S Hold AR 01%~74%9 FFEo2 vehg 277 el e

2

i

weighted kappal0.07(HM E}7F =) ~0.62(0 A A)),

ToR

vl
N

plot &4 A3} oA

al

X

[ex]
AR

}_

Al A}

el
N
&

o
e
&

p—

0
L

ol

)

ol

o

Ho
Mo

EreA ZEEds 7

ki3

oA &

bl

£

ol

- 113 -



CHAPTER IV

- 114 -



22!
Hr

B

=
=

ZAHA (FFQ)

.
a-

Ell

o

<]

7 A

3

9 A

Els

A

°E

)
"

WE Fa)o]

W4 B Es FFQ Assh 3 E<ke] AHA7]= Ag9

v B gkt

=3
o

<l
H

ol&e e

7h Ao g 84S Ay RSk

2

3

7k 4 4]

)
"

A ¢

- 115 -



Aol gk §) 7Nk AAETE A" Fe o vlage 29l
2 3AVEY, AA AR JE, SEBE, AFAAH, vtolH oA = A 5t
A (Figure 4.1). & 719k A28 ozl =Y, ¢ 218 YEYA
AE Toll dd 52 AdE FAd st A&atdtt. d dEAA

of AAH7E Azge AAAL AL, FHALE Y A, 7] A

S~

R

FFQ 5ol thall #Als] dwatar AAg7F Alade] heasyg dute] 2

A vl AE 2 #4849 Adsar.

St ST VIgE oMY FaE B Zead DR AHstES
st AAEE = vEeH, AdeH, &, Wy TEH 497

- 116 —



O ez { 2o )

Figure 4.1. Main page

- 117 —



s
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Table 4.1. Spearman correlation coefficients for energy and 14 nutrient

intakes between first and second administrations of the FFQ

Web-based Paper—based
Nutrient (N=50) (N=153)
r
Energy 0947 0.80"
Carbohydrate 0.92" 077"
Protein 0.94" 0.81™
Fat 0.84™ 077"
Fiber 0.89™ 075"
Vitamin A 0.74™" 0.66"
Vitamin C 077" 0.72™
Thiamin 0.86"" 0.79™
Riboflavin 0.87"" 078"
Niacin 0.88™ 0.74™
Calcium 0.83™ 077"
Phosphorus 0.90" 0.79"
Sodium 0.92 0.78™
Potassium 0.85™" 077"
[ron 0.84™ 0.70™"

D s P<0.001
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2) 4%2 4AF £ e BRYAE

Table 4.23= 1, 22} FFQEHH Ed dFa AAF F5ol weth o
BAE AR ekl WAREF O dA RS WERd eojnh. 1Ahe} 23}
FFQOl it A7b sdd uidate] nla(dAn &) uA7t 82.0%
2 7P =7 dEsa, vieiy A7F 56.0% = 7HE Sl dEbsh 5

SAG 2AF Bl &3t mEHNLS W, A YEFo|

i
3l weighted kappa:™ 0.58(F]E}Hl A)~0.84(clA])e] FFo & vhebyt

Uk FFQS] AW AEA19 ¥ AT S rdAe det vjashd(Table
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Table 4.2. Agreement proportions in quartile distributions of energy and
14 nutrient intakes between first and second administrations of the

FFQ

Web-based (N=50) Paper-based (N=153)
Same or ) Same or )
. Same ] Opposite Same ] Opposite
Nutrient . adjacent . 9 . adjacent . 2
quartiles . quartiles K quartiles . quartiles K
o, Quartiles o\ Quartiles o
o' T 9 00" T g (%
Energy 82.0 98.0 0.0 084 477 81.7 2.0 0.47
Carbohydrate  74.0 98.0 0.0 0.7  56.2 90.2 0.7 0.57
Protein 76.0 100.0 0.0 0.81 65.4 935 0.7 0.67
Fat 64.0 96.0 0.0 068 54.9 95.4 0.0 0.60
Fiber 72.0 96.0 0.0 0.74 588 91.5 1.3 0.59

Vitamin A 56.0 96.0 40 058 471 90.0 20 048
Vitamin C 80.0 94.0 20 078 569 94.8 26 059

Thiamin 70.0 96.0 20 071 56.2 92.8 0.7 059
Riboflavin 64.0 94.0 00 066 503 93.5 0.7 055
Niacin 74.0 98.0 0.0 078 569 91.5 20 057
Calcium 76.0 90.0 20 071 536 91.5 0.0 056
Phosphorus 68.0 100.0 0.0 074 549 90.9 0.7 056
Sodium 72.0 100.0 00 078 569 94.1 1.3 0.60
Potassium 70.0 96.0 20 071 595 92.2 1.3 0.60
Iron 68.0 96.0 00 071 516 86.9 1.3 0.50

D" Percentage of subjects in the same quartile of nutrient intakes from FFQl and FFQ2
2 Percentage of subjects in the same or adjacent quartiles of nutrient intakes from
FFQ1 and FFQ2

¥ Opposite (lowest/highest) quartiles

Y Weighted kappa
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Table 4.3. Spearman correlation coefficients for energy and 14 nutrient

intakes between first administration of the FFQ and 3-days food

records
Web-based (N=50) Paper—based (N=153)
Nutrient Crude  De-attenuated Crude  De-attenuated
r

Energy 074D 0.79"* 0.82°" 0.90°""
Carbohydrate  0.67" 0.72"" 0717 0,78
Protein 0.53"" 058" 061" 0.68°
Fat 053" 0.59"* 053" 0.62"
Fiber 0.317 0.34" 0.24" 027"
Vitamin A 0.32" 0.37" 0.22" 027"
Vitamin C 0.23 0.28 0.24" 098"
Thiamin 0.47"** 055" 053" 060"
Riboflavin 0.49"** 055" 048" 056"
Niacin 0.23 0.26 0.44° 051
Calcium 035" 0.39° 0.36° 0.40°
Phosphorus 0,61 0.66" 054 0.60""
Sodium 0.24 0.26 0.28" 033
Potassium 046" 049 0.36" 041
ron 0.25 0.28 0.25" 029"

U 4p<0.08, #+p<0.01, ##+P<0.001
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Table 4.4. Agreement proportions in quartile distributions

of energy

and 14 nutrient intakes between first administration of the FFQ and

3-days food records

Web-based (N=50)

Paper-based (N=153)

Same or ] Same or )

Nutrient Sam.e adjacent ODDO_SIte " Sam.e adjacent Oppo§1te 2
quartll)les quartiles quartl?)l)es K quartll)les quartiles quartlgl)es K

(%) (%) (%) (%) (%) (%)
Energy 59.6 95.8 2.1 063 574 96.3 0.7 0.62
Carbohydrate 489 89.4 2.1 049 478 875 0.7 0.48
Protein 36.2 80.9 64 029 397 779 2.9 0.32
Fat 32.0 83.0 00 032 338 83.8 2.9 0.32
Fiber 42.6 66.0 2.1 026 287 69.8 74 0.13
Vitamin A 25.5 6.6 43 019 331 71.3 8.8 0.16
Vitamin C 21.3 724 85 009 279 72.1 59 0.15
Thiamin 404 78.7 43 032 449 83.8 2.2 0.41
Riboflavin 36.2 76.6 2.1 029 390 79.4 3.7 0.32
Niacin 36.2 724 106 019 360 74.3 44 0.25
Calcium 38.3 70.2 6.4 022 346 70.6 3.7 0.21
Phosphorus 53.2 78.7 00 046 3638 34.6 3.7 0.34
Sodium 31.9 63.8 64 012 301 70.6 59 0.16
Potassium 404 74.5 43 029 397 72.8 52 0.26
Iron 447 74.5 85 029 324 67.7 59 0.15

1) Percentage of subjects in the same quartile of nutrient

records and FFQ1

intakes from 3-days food

2) Percentage of subjects in the same or adjacent quartiles of nutrient intakes from

3-days food records and FFQ1
3) Opposite (lowest/highest) quartiles
4) Weighted kappa
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Abstract

Development and paper-and web-based evaluation
of semiquantitative food frequency questionnaire

for Korean adolescents

Yum, Jin Hee
Department of Food & Nutrition
Graduate School

Sungshin Women's University

The purpose of this study was to develop a dish-based
semiquantitative  food frequency questionnaire(FFQ) for Korean
adolescents and evaluate its reproducibility and wvalidity. We also
aimed to construct web-based dietary evaluation system applying the
developed FFQ for Korean adolescents and examine its applicability in
the context of reliability and validity. Based on 24-hour dietary recall
data from the 4th Korean National Health and Nutrition Examination
Survey(KNHANES), we developed a FFQ with 71 items. From quota
sample of 160 adolescents recruited using gender and age group as
stratification variables, 153 participated in the complete data collection
process.

The FFQ was administered to each subject twice, at an interval of
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3-4 weeks, to evaluate the test-retest reliability. The wvalidity of the
FFQ was assessed relative to 8-day food record data.

The study findings demonstrated the FFQ's satisfactory
reproducibility. Spearman correlation coefficients ranged from 0.64(for
B-carotene) to 0.81(for protein). From cross—classification analyses, the
proportion of subjects in the same intake quartile was highest for
protein(65.4%) and lowest for vitamin A(47.1%). The consistency
between the first and second FFQs was also assessed using weighted
kappa values. The highest and lowest values for nutrients were 0.67
for protein and 0.47 for energy, respectively.

With regard to validity analysis, Spearman correlation coefficients
raged from 0.27(for vitamin A and fiber) to 0.90(for energy). From
cross—classification analysis, the proportion of subjects in the same
intake quartile was highest for energy(57.4%) and lowest for
B-carotene(26.5%). The proportions of subjects in the opposite
categories between the first FFQ and 8-days food record data were
generally low within the range from 0.7%(for energy and
carbohydrate) to 13.2%/(for B-carotene). The highest and lowest
weighted kappa values for nutrients were 0.07 for B-carotene and 0.62
for energy.

A web-based FFQ system was designed in a comprehensive
approach, incorporating not only dietary data survey but also
up-to—date nutrition information and individualized eating behavior

guidelines. Major components include log-in & membership, dietary
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data entry, nutrition information, message board and my page.

A convenience sample of 50 boys and girls aged 12~18 years agreed
in the study participation and completed the FFQ twice and 3 days of
dietary recall on the developed website during a two—month period.
The web-based FFQ's reliability and wvalidity was examined using
correlation and cross classfication analysis. We also measured
participants’ subjective perception on the web-based dietary evaluation
system's usability, visual effect, understanding, and familiarity.
Spearman correlation coefficients for reliability raged from 0.74(for
vitamin A) to 0.94(for energy and protein). From cross-classification
analysis, the proportion of subjects in the same intake quartile was
highest for energy(82.0%) amd lowest for vitamin A(56.0%). The
highest and lowest weighted kappa values for nutrients were 0.84 for
energy and 0.58 for vitamin A, respectively.

With regard to validity analysis, Spearman correlation coefficients
raged from 0.34(for fiber) to 0.79(for energy). From cross-
classification analysis, the proportion of subjects in the same intake
quartile was highest for energy(59.6%) and lowest for vitamin
C(21.3%).

The proportions of subjects in the opposite categories between the
first FFQ and 3-days diet recall data were generally low from
0.00%(for fat, phosphorus) to 10.6%(for niacin). The highest and
lowest weighted kappa values for nutrients were 0.09 for vitamin C

and 0.63 for energy. Average subjective perception on the web-based
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dietary evaluation system's usability, visual effect, understanding, and
familiarity were all found over 4 points out of 5 points.

In conclusion, the dish-based semiquantitative FFQ developed in
this study can be useful for grouping Korean adolescents according to
major macro—and micronutrient intakes with reasonable reproducibility
and validity via both paper-based and web-based administration. The
FFQ can be used as a useful tool in different settings such as
screening out high nutritional risk subjects and evaluating effects of

nutrition intervention or counselling programs.
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