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ABSTRACT

The objective of this study was to develop a semi-quantitative food frequency questionnaire (FFQ) for an adult popu-
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lation for use in the Korea National Health and Nutrition Examination Survey (KNHANES). The 24-hour recall data
for 2,939 subjects aged 19 years and over from the fourth KNHANES first year (2007) were used to extract the items in-
cluded in the questionnaire. The FFQ items were developed by selection of major dishes based on the cumulative con-
tribution rate, between-person variability based on the cumulative R” of energy and 14 nutrients (carbohydrate, protein,
fat, crude fiber, calcium, phosphorous, iron, sodium, potassium, vitamin A, thiamin, riboflavin, niacin, and vitamin C)
and the number of consumers of each dish. In addition, the FFQ items were revised with analysis of 24-hour recall data
of the fourth KNHANES second and third year (2008, 2009). Finally, 112 items were included in the FFQ and grouped
as follows: rice (5 items), noodles and dumplings (6), breads and rice cakes (8), soups and stews (12), soybeans, eggs,
meat and fish (23), vegetables, seaweed and potatoes (27), milk and dairy products (4), fruits (13), beverages (5), snacks
(6) and alcoholic beverages (3). The food items of FFQ accounted for an average of 87.0% of energy and 14 nutrient in-
takes and also accounted for 81.7% of the between-person variability. The frequency range of the FFQ items was clas-
sified into nine categories (never or seldom, once per month, 2—3 times per month, once per week, 2—4 times per week,
5—6 times per week, once per day, twice per day and three times per day) and the portion size was divided into three cat-
egories (small, medium and large). We expect that this developed dish-based FFQ could be used in assessment of long-
term dietary intakes of Korean adults. (Korean J Nutr 2013; 46(2): 186 ~ 196)

KEY WORDS: food frequency questionnaire, development, Korea National Health and Nutrition Examination Survey.
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Table 1. Age distribution and nutrient intakes of subjects in Korea National Health and Nutrition Examination Survey (KNHANES)

2007 KNHANES"

2008—2009 KNHANES?

Total Men Women Total Men Women
(n = 2,939) (n=1,198) (n=1,741) (n=10,168) (n = 4,155) (n = 6,013)
Age (years) 498 (16.7)° 49.9 (16.3) 49.7 (17.0) 42.6 (12.1) 43.0 (12.3) 423 (12.0)
Distribution by age (%)
19-29 1.3 1.1 1.4 16.8 16.9 16.8
30-49 41.0 40.9 4.1 51.0 49.1 522
50—64 23.6 23.7 23.4 322 34.0 31.0
65+ 242 243 24.1 -
Nutrient intakes (per day)
Energy (kcal) 17822 (756.7) 2143.8 (825.5)  1533.4 (588.4) 1922.1 (828.9)  2313.4 (912.1)  1651.7 (638.9)
Protein (g) 63.1 (35.0) 77.6 (40.1) 53.1 (26.8) 68.9 (35.9) 83.5 (40.9) 58.8 (27.9)
Fat (g) 320  (26.8) 39.6 (31.2) 26.7 (21.8) 38.4 (29.5) 47.5 (35.1) 32.1 (22.8)
Carbohydrate (g) 298.4  (116.0) 339.0 (117.9) 270.5 (106.0) 310.3 (124.1) 351.6 (127.4) 281.8 (113.3)
Crude fiber (g) 6.9 (4.1) 9 (4.3) 2 (3.8) 7.7 (5.6) 8.4 (5.3) 7.2 (5.7)
Calcium (mg) 460.9  (379.9) 541.4 (466.2) 405.5 (294.2) 497.7 (317.3) 566.1 (342.4) 450.4 (289.6)
Phosphorus (mg) 1067.0 (516.3) 1277.6 (581.0) 922.1 (407.8) 1157.5 (513.5)  1360.7 (554.9)  1017.2 (430.0)
Iron (mg) 139 (1.0 16.5 (12.5) 12.0 (9.4) 144 (10.2) 16.5 (11.0) 13.0 (9.2)
Sodium (mg) 4520.6 (2725.3) 5506.4 (2951.4) 3842.2 (2327.8)  5022.1 (3184.2) 6118.0 (3376.9) 4264.9 (2804.3)
Potassium (mg) 2779.5 (1435.5) 3223.1 (1532.8) 2474.3 (1278.5)  3077.1 (1551.8) 3477.8 (1605.7) 2800.2 (1450.3)
Vitamin A (ugRE) 7708 (1066.9) 8943 (1333.8)  685.8 (824.8) 833.9 (903.0) 933.5 (1011.8)  765.1 (812.4)
Thiamin (mg) 1.2 0.7) 4(0.9) 0 (0.6) 1.3 (0.8) 1.5 (0.9) 1.1 (0.6)
Riboflavin (mg) 1.0 (0.6) 2 (0.7) 9 (0.5) 1.2 (0.7) 1.4 (0.8) 1.0 (0.6)
Niacin (mg) 145  (8.4) 17.9 (9.7) 12.3 (6.5) 16.1 (9.0) 19.6 (10.4) 13.7 (6.9)
Vitamin C (mg) 950  (83.6) 101.2 (81.1) 90.8 (85.0) 110.2 (99.5) 114.7 (95.2) 107.2 (102.3)

1) The 24-hour recall data of 2,939 subjects aged 19 years and over from the 4th KNHANES 1st year (2007) 2) The 24-hour recall
data of 10,168 subjects aged 19—64 years from the 4th KNHANES 2nd and 3rd year (2008, 2009) 3) Means (SD)
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Analysis of one day 24-hour recall data from the 4th Korea National Health
and Nutrition Examination Survey (KNHANES) 1st year (2007)(2,939 subjects
aged 19 years and over)

4

Selection of dishes accounting for 90% of the cumulative contribution or
between-person variability based on the cumulative R? for energy and 14
nutrient intakes (524 dishes)

3

Selection of dishes consumed by more than 1% of subjects (198 dishes) ‘

4

Review of report on 2005 National Nutrition Survey by season ‘

1 4

Grouping and aggregation (109 items) ‘
1 4

Cognitive interview, validation and pilot study ‘

3

Additional analysis of one day 24-hour recall data from the 4th KNHANES 2nd
and 3rd year (2008, 2009)(10,168 subjects aged 19—64 years)

3

Composing of the 112 FFQ items

Fig. 1. Diagram to develop food frequency questionnaire (FFQ)
items.
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Table 2. Number of selected dishes for composing of food frequency questionnaire

2007 KNHANES"

2008—2009 KNHANES?”

Cumulative contribution rate”

Cumulative R

24)

Cumulative contribution rate Cumulative R?

Energy 208
Carbohydrate 141
Protein 274
Fat 277
Crude fiber 204
Calcium 271
Phosphorous 261
Iron 295
Sodium 236
Potassium 249
Vitamin A 208
Thiamin 235
Riboflavin 273
Niacin 257
Vitamin C 189
Total 457
Extracted dishes’ 524
Final selected dishes’ 198

147 252 183
100 177 131
174 317 237
100 308 129
85 247 77
107 313 145
191 301 250
96 343 148
115 274 129
159 288 191
24 238 45
86 273 127
135 306 169
142 294 182
52 210 48
423 515 492

529

231

1) The 24-hour recall data of 2,939 subjects aged 19 years and over from the 4th KNHANES 1st year (2007)

2) The 24-hour recall

data of 10,168 subjects aged 19—-64 years from the 4th KNHANES 2nd and 3rd year (2008, 2009)  3) The number of dishes account-
ing for 90% of the cumulative contribution rate of energy and 14 nutrient intakes  4) The number of dishes explaining over 90% of
between-person variability based on the cumulative R? for energy and 14 nutrient intakes  5) The number of dishes accounting for
90% of the cumulative contribution rate or explanation of between-person variability based on the cumulative R? for energy and 14
nutrient intakes  6) Then number of dishes consumed by more than 1% of subjects
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Table 3. List of food items and 1 unit of food frequency questionnaire

No

Food items

1 unit

O 0 0 N o~ v AW N

N —

13
14
15
16
17

18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38

39
40
41
42
43
44
45

Cooked rice [}

Cooked rice with other grains and legumes [ (ZREEEH)]
Fried rice, cooked rice with assorted mixtures [H]W4}, #8411
Rice rolled in laver [715}]

Curry and rice [7H|2to] 2]

Instant noodles, instant cup noodles [E+4,
Noodles, Kalguksu, udong [F, Z=4, %]
Chinese black bean noodles, spicy seafood noodle soup [#4H, &3]
Cold noodles [¥H]

Rice-cake soup [H=]

Rl

Dumpling (steamed or fried)[WHF (AR, 29HF)]

Loaf bread [A]4]

12—1 Butter, margarine [HE], ulo}7}]

12-2 Jam [#]

Sweet red-beans buns, steamed sweet red-bean buns, cream buns [THE, S8 329

Sponge cake (castella), cake, chocopie [7I:H|2f, Ao, ZFulo]]

Pizza [T 2}

Hamburger, sandwich [#¥7], M=$]]]

Plain steamed rice-cake, steamed rice-cake with red bean, cubed rice-cake with soybean
powder, plain cubed rice cake [W47], Al2g, Q1A HH]

Seasoned bar rice-cake [H-0]]

Cereal [A2]¥]

Beef born and meat potage (234, &4, A=)

Potato and pork rib soup [#H#}&H]

Loach stew [F=018]

Frozen alaska pollack stew, spicy seafood stew [SEiA 7], siEm]-&H

Sea mustard soup [7] 9=

Beef soup, spicy beef soup, radish soup [4]217]=, S71%, =]

Dried alaska pollack soup [Fo]=]

Bean paste soup [E34=]

Bean paste stew, fermented soybean stew [H3# 7, H=A# 7|

Kimchi stew, stir-fried kimchi [ X471, 7 x4

Spicy sausage stew [F-tiA 7]

Bean curd stew, soft bean curd stew [F5-# 7, =524 7]

Bean curd, bean curd boiled in soy sauce, pan-fried bean curd [F3, T3, TR

Soybean boiled in soy sauce [Fx %]

Fried egg, fried egg roll [2ZFgto], @7ZFito]]

Boiled egg, steamed egg [41-> &2, 9724

Grilled pork belly [#1#]3L7] 4HaAFo]]

Boiled pork [FA]1L7] &= 217 (R4, %))

Stir-fried pork (sweet, spicy), grilled pork ribs, steamed pork ribs [AlS-8-g, HAEa17], HA|Zna]to],

AR
Sweet and sour pork, pork cutlet [1A1L7] B4=8- =712]
Grilled beef [#]127] A 1L7]5t0]]
Stir-fried beef [2]117] £i17]]
Ham [¥]
Pork roll [<=tf]
Korean traditional chicken soup [AAE (Fi<)]
Stir-fried chicken, chicken boiled with soy sauce [H%8-& (§2H]), 923 (H=29)]

1 rice bowl [1871]
1 rice bowl [13-7]]
1 serving [1914%]

1 serving [1&]

1 serving [1912]

1 serving [1711]

i

1 serving [1¢]

s

1 serving [1<]
1 serving [121

o

1 serving [1

fr A F‘lj fr Mo

"o

1 serving [1
2 slices [27%]

2 tea spoon [2ts]
2 tea spoon [2ts]

1 serving [171]

1 piece [127}]

2 slices [2%7}]

1 serving [191%]
1/2 serving [1/271]

1 cup [1#]

1 soup bow! [1E13]
1 soup bowl [1H47]
1 soup bowl [1H13
1 soup bowl [1Th3
1 soup bowl [1Hh4
1 soup bow! [1H13
1 soup bow! [1E13
1 soup bow! [1H]7
1 soup bowl [1H4%]
1 cup [17]

]
]
]
]
]
]

1cup [17]

1 cup [1#]

1 cup [17]

1 cup [133]

1 table spoon [1TS]
1egg [171]

1 egg [170]

1 serving [191&]

1 cup 1]

1 cup [17]

1 cup [133]
1serving [191&]
1 cup [14]
1/4 cup [1/43]
1/2 cup [1/271]
1 serving [1912]
2 cups [271]
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Table 3. Continued

No

Food items

1 unit

46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63
64

65
66
67
68
69
70

71
72
73
74
75
76
77
78
79
80
81
82
83

84
85
86
87
88
89
90

Fried chicken [X17] (&%14)]

Grilled duck [28]117] 2]

Mackerel, saury (grill, boiled with soy sauce)[315], &4 (FFo], 27)]
Hairtail, croaker (grill, boiled with soy sauce)[Z3], 27] (F-o], 29)]
Anchovy, stir-fried anchovy [B4], E2]5-&]

Squid (raw, boiled, stir-fried), dried shredded squid (stir-fried, seasoned), dried squid [2%] ] (

HEA, B, LA (FS, 73, urEe ]
Crab preserved in soy or spicy sauce [A1%]
Salted shrimp, squid and clam [A$-A, 23 o1A, =/A]
Fish ball (stir-fried, soup)[o1% (&<, )]
Bean sprout (seasoned, soup), seasoned mung bean sprout [FUHE (3, =), SFUE]
Seasoned spinach [A &2 U]
Seasoned bellflower (boiled or not)[=2t4] (B, Y&=)]
Pumpkin (seasoned, pan-fried)[&4} (W&, )]
Seasoned other vegetables [1Ate| W&, HUE, 7HAUE § 718 UE]
Cucumber (seasoned, raw)[2.0] (A, A2.0])]
Radish (seasoned, pickled, dried)[F (AA, ©7#], Fego))]
Vegetables salad [l e =]

Seasoned green onion, seasoned Chinese chive [ZH7#+3, F3534]

Raw vegetables (lettuce, sesame, Chinese cabbage, pumpkin leaf), green pepper [Bll4 (A3,

789, wi S, 2kel), Eals
Boiled brocoli, boiled cabbage [4+& 222
Garlic [1Hs]

Soybean paste sauce [ (54, 9%, 3, 2133

L
B
rlo
o
)
ﬂ

Korean cabbage kimchi [H]5=7) 2]
Other kimchi [71EF A]]

Pickled vegetable (pepper, garlic, sesame leaf, onion, radish), pickled cucumber [Zot#] (31,

ohs, S, o, %), 2072
Lotus roots boiled with soy sauce, burdock boiled with soy sauce [A2H,

o2

ES)

A4

o

o
offt

Korean pancake (Chinese chive pancake, kimchi pancake)[F-3715% (534, )]
Stir-fried vegetable and noodles [H]

Stir-fried mushroom [HAl8-2-

Grilled laver, raw laver, seasoned laver [#7-o], A7, 15 ]

Seasoned green laver, seasoned brown seaweed [+, 0] & 254
Stir-fried sea mustard stems [1] & 7]8-2]

Stir-fried potatoes, potatoes boiled with soy sauce [#HAHES, 72z E]
Steamed potatoes, grilled potatoes [FAA};, @A

Steamed sweet potatoes, griled sweet potatoes [F 70}, 3ltu}]
Steamed corn, griled comn [A&544, #2445

Milk (low fat, normal) (-5 (A%, dRk-3)]

Liquid type yogurt [ 8 F2E]

Curd type yogurt [EA4QTEE (Y= @ F2E)]|
Soybean milk [5]

Strawberry [Z7]]

Tomato, cherry tomato [EUE, B-EEUE]
Melon [#¢]]

Water melon [428}]

Peach [&5°l]

2 pieces [2711]

1 serving [191&]

1/4 cup [1/47]

1/4 cup [1/4%]

1 table spoon [1TS]

1/4 of a squid [£-7 ]
1/40}e]]

1 table spoon [1TS]

1 tea spoon [11s]

1/2 cup [1/27]

1/4 cup [1/4%]

1/4 cup [1/473]

1/4 cup [1/43]

1/4 cup [1/4%1]

1/4 cup [1/473]

1/4 cup [1/43]

1/4 cup [1/43]

1/2 cup [1/274]

1/4 cup [1/43]

10 leaves of lettuce
[“F=10%]

1/4 cup [1/43]

2 bulbs [2%]

2 tea spoons [2ts]

1/4 cup [1/4%]

1/4 cup [1/47]

1 table spoon [1TS]

1/4 cup [1/4%]

1/2 serving [1/27%]

1/2 cup [1/23]

1/4 cup [1/4%]

1leaf [1%]

1/4 cup [1/43]

1/4 cup [1/4%]

1/4 cup [1/4%]

1 potato [174]

1 sweet potato [17H]

1 corn [17]

1 cup [17]

1 middle size bottle
[Z174]

1 serving [171]

1cup [17]

10 strawberries [1071]]

1 tomato [171]

1 melon [17]

2 slices [2%7}]

1 peach [174]
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No Food items 1 unit
91 Grape [%£X] 1 cup [14]
92 Apple [AF}] 1 apple [171]

93 Pear [Hl]
94 Persimmon, dried persimmon [Z, 2%
95 Tangerine [&]
96 Banana [BFuit]
97 Orange [£-&1#]]
98 Kiwi [7191]
99 Coffee [#14]]
99-1 Cream [ZH]
99-2 Sugar [2¥]
100 Green tea [%x}]
101 Soft drink (cola, soda, fruit juice soda)[EH*
102 Fruit juice [T
103 Grain powder beverage, rice beverage [1]5715
104 Snack [24Y]zA}]
105 Cookie, cracker [F-7], Z&##]
106 Chocolate [2&F]

107 Ice cream, ices [oto] A9, Wb
108 Peanut [W&]

109 Chestnut [

110 Soju [&=]

111 Beer [W=]

112 Rice wine [ZZd]]

AR (e, Abolt), THBARER))]

<=, 43

1/2 pear [1/271]

1 persimmon [171]

2 tangerines [171]]

1 banana [174]

1 orange [174]

2 kiwis [271]

2 tea spoons [2ts]

2 tea spoons [2ts]

2 tea spoons [2ts]

1 cup [17]

1 cup [17]

1cup [17]

1 cup [17]

1 cup [173]

6 pieces [637}]

1/2 half of 1 serving
[1/27}]

1 scoop [171]

1/4 cup [1/47]

3 chestnuts [3%]

1/2 bottle [1/2%]

1 cup [17]

1 bowl [TAFE]

o|§HES TASIATE oIS 5 $-59] NG 200 mL
2 17 Q00 D& 7|EEB0.2 AXSAT, 24} A A%
2 @ ol gakES shda, FRE 1 (250 mL), AANF
£ 17 Q00 mDO.E 2 AR A 7| R RS U}

ok AHEFS 7IE2% Wl & 0.5, F (10), o (1.5~2.0)

] 371 SHR] Al siolek Wieh F7E
U9} JofA AF 7)o =g} 7ol 71 M Ago] o} B

o 2R HRE sAs] sl o9l = sl v F A

E
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o
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wRkEate] HAA%)

gk ste] WIEsEA = (RHEate] 434/ (| e 4

A% + wurR) 4344

o] ¥lE 71




194 / AFAF =2 AR A

Table 4. Cumulative contribution rate and between person vari-
ability based cumulative R? of energy and 14 nutrient intakes by
food items of food frequency questionnaire”

cogﬁigjtligt*vsnfe Cumulative R’
Energy 89.3 85.7
Carbohydrate 91.7 86.2
Protein 84.2 72.5
Fat 83.6 81.8
Crude fiber 89.1 93.1
Calcium 86.9 87.1
Phosphorous 87.0 80.1
Iron 84.1 88.4
Sodium 86.3 86.5
Potassium 88.0 70.6
Vitamin A 86.3 54.6
Thiamin 87.8 86.2
Riboflavin 86.5 82.2
Niacin 85.7 75.8
Vitamin C 89.0 95.3
Mean 87.0 81.7

1) The 24-hour recall data of 12,396 subjects aged 19—64 years
from the 4th KNHANES (2007-2009)

o|9} Zko. I © & AXVEF A FuAZ kR A} A|47]
(2007~2009) Tt 19~64A] AL & 12,39689] AFAIH =
A} AR 7|20 2 477%2] S-4]0] Oﬂbﬂxlﬂ Pda A
of ZZFE|AeE oy x|ef P4 3t %
& 87.0%3AaL ol =9} 14F Fd= E% 7]o&o
©2 L7l e} 7iel 1k v Awee Ba 817990
AFFl Higt 71983 FARHA ofluA] ek dit& 94
ArgEio] 80% ololZ oLt HlER A2l 3 w
AE-& Yepdct (Table 4).
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