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ABSTRACT

Assessing human exposure to food-borne hazards requires standardized assessment tools. The objective of this study
was to validate a newly developed dietary assessment questionnaire to assess human exposure to food-borne hazards,
which include dietary behavior and food consumption patterns such as eating frequency, types of food containers and
cooking methods. A total of 216 adults were recruited for two questionnaire surveys (questionnaire 1 and 2) about 1
week apart with a 3 day diet record. Reproducibility was evaluated by comparing responses from questionnaires 1 and
2, and validity was checked by comparing responses from questionnaire 2 and the 3 day diet record. Comparisons were
based on the percent agreement and Spearman’s rank correlation coefficient. The mean exact agreement of food con-
tainers at purchase between questionnaires 1 and 2 was 73.5%, for storing containers it was 71.9%, and for cooking
methods it was 83.0%. The mean correlation coefficient for food intake frequency between questionnaires 1 and 2 was
0.71 (range, 0.50?0.83). The mean correlation coefficient of the food intake frequency between questionnaire 2 and the
3 day diet record was 0.21 (range, 0.04—0.48). The exact and adjacent agreement of food intake frequency quartile as-
sessed by questionnaire 2 and the 3 day diet record was 65.4% (range, 51.0—82.1%). Although the correlation coefficient
for food intake frequency between questionnaire 2 and the 3 day diet record was low, the exact and adjacent food intake
frequency agreement was higher than 50% and reproducibility of the dietary behaviors exceeded 70%. Therefore, the
questionnaire developed in this study could be applied to assess diets for the human exposure to food-borne hazards as
a qualitative assessment in a large population. (Korean J Nutr 2011; 44(2): 171 ~ 180)
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Fig. 1. Design of validation study for a developed questionnaire.
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Table 1. Food groups used in analysis for validation study

Food group

Food and dish items

Cereals (11)*
Noodles and dumpling (11)
Breads (11)

Snacks (4)

Potatoes, Sweet potatoes and
starches (15)

Sugars and Sweeteners (9)
Pulses (9)

Nuts and Seeds (6)
Vegetables (13)

Kimchi (2)
Mushrooms (2)
Fruits (2)
Meats (34)

Eggs (4)
Fishes and canned fishes (14)

Other seafoods and Seafood
products (9)

Salted-fermented seafoods (1)
Seaweeds (4)

Milk (1)

Milk products (5)

Beverages (3)

Coffee and tea (3)
Alcohol (2)

Cooked rice, multi grain rice, pilaff, bibimbab, raw fish with rice, sushi, cereal, rice cake,
topokki, corn, popcorn

Ramyeon, cup ramyeon, noodle, calguksu, jajangmyeon, jjamppong, Maengmyeon,
buckwheat noodle, dumpling soup, rice cake with dumpling soup, rice cake soup

White bread, red bean bread, steamed bread, steusel bun, hamburger, sandwich, castella,
cake, muffin, croquette, doughnut, pizza

Snacks, cookie, cracker, biscuit

Boiled potato, baked potato, steamed potato, potato soup, potato stew, fried potato,
pan-fried potato, potato boiled in soy sauce, french fried, potato chip, steamed sweet
potato, baked sweet potato, fried sweet potato, mattang, japchae

Honey, jam, syrup, gum, candy, jelly, caramel, yeot, chocolate

Soybean boiled with soy sauce, soybean curd, soybean milk, soybean paste stew, fermented
soybean paste stew, canned bean, red bean, red bean flour, rice gruel with red bean

Peanut, almond, walnut, pine nut, pistachio nut, macadamia nut

Radish, carrot, balloom flower root, codonopsis lanceolata, onion, ssam vegetables, namuls,
cucumber, red pepper, welsh onion, wakegi, ftomato, canned vegetables

Chinese cabbage kimchi, other kimchi
Mushroom, canned mushroom
Eat with peel fruits, eat without peel fruits

Roasted beef, beef rib, beef bulgogi, beef boiled in soy sauce, beef-rib stew, pork cutlet,
beef cutlet, chicken cutlet, bossam, boiled beef, stir-fried spicy pork, pork bulgogi,
pork-rib stew, pork boiled in soy sauce (jangjorim), samgyetang, boiled chicken soup,
chicken boiled with rice, duck stew, pork belly, sweet and sour pork, beef with sauce,
fired chicken, stir-fried chicken rib, chicken boiled in soy sauce, braised chicken, jimdak,
pork feet, intestine, sundae, duck, ham, sausage, sliced beef with sauce and dried,
canned silkworm pupa

Boiled egg. steamed egg (include quail's egg), fried egg, folded egg

Mackerel, pacific saury, spanish mackerel, hair tail, yellow croaker, raw fish, tuna, salmon,
shark, whale meat, fresh water fishes, anchovy, stir-fried anchovy, canned fish

Shellfishes, shrimp, crab, lobster, squid, octopus, whip-arm octopus, hanchi, webfoot octopus,
seafood products

Salted-fermented seafoods

Sea mustard, sea tangle, laver, sea lettuce

Milk

Curd type yoghurt, liquid type yoghurt, cheese, ice cream, cream

Carbonated beverages (coke, clean soda pop), sweetened beverages (sikhye, icetea etc),
fruit juices

Coffee drinks, canned coffee, tea

Wine, canned beer

*: food group (The number of food and dish items)
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Table 2. General characteristics of study subjects

A} 1039 (@7.7%), A 11839 (52.3%) ©]1JaL, Hat 47.3A]
ik dAe] 96.3% % nEek £ o)y shelolgih

NE P, BT A T2 AT $718k 2l o
3 uhEsto] 2ABHHS 1) $9] YA EL Table 33} 2
ok, o) A 22 AgsHe 8710 o) BA% SES W )
2o A A Wl T3.5%h MABEYe] 914%
2 1Y %S UNES New, Vg BRY AES 94 o

2 A o

AZ=7F 80% OO 2 Eokth BX

I 2AMOIA Btk A 22 ARgshe 87100 didt A

off TYe S 3 HIES HA AE9] Hatol TLI%S.

GIHE, 2, v F2E, SE ol JEEE AE T
T Fofl 7k AR Bshe Ao 2y 871 4
T B A o8t 82, HAA] 82, 3R T =

Variables Classification n %
Sex Male 103 47.7
Female 113 52.3
Age (years) less than 40 59 27.3
40—-49 63 29.2
50—59 58 26.9
Equal to or greater than 60 36 16.7
Marital status Unmarried 18 8.3
Married 189 87.5
Bereavement/divorce/separation 9 4.2
Number of household family members Equal or less than 1 27 12.5
2 59 27.3
3 105 48.6
Equal to or greater than 4 25 11.6
Current address Metropolitan area 215 99.5
Others 1 0.5
Monthly household income Less than 990 thousand won 6 2.8
1,000—2,990 Thousand won 53 24.9
3.000—-5,990 Thousand won 102 47.9
Equal fo or greater than 6,000 thousand won 52 24.4
Education attainment Completed middle school 8 3.7
Completed high school 54 25.0
Completed university 123 56.9

More than graduated school 31 14.4
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Table 3. Response agreement for containers and cooking methods between first and second questionnaire survey (%)
Container used Containerused  Cooking
Food groups Foods to purchase to store methods
these foods these foods mainly used
Rice Multi grain rice 68.2 73.5 93.3
Cooked rice 75.9 74.3 93.3
Pilaff, bibimbab 71.7 73.0 67.7
Raw fish with rice, sushi 70.7 69.7 80.0
Corn Corn 65.0 68.9 86.2
Popcorn 80.1 85.5 54.2
Noodles, Ramyoen 69.9 63.8 94.4
2;:5229 Noodle, kalguksu, udong, sujebi, spaghetti 64.7 68.3 89.4
cake Jajangmyeon, jjomppong 66.7 73.3 70.8
Naengmyeon, buckwheat noodle 64.0 72.4 87.3
Dumpling soup, rice cake with dumpling soup, rice cake soup 72.2 72.0 85.7
Rice cake, topokki 60.5 62.1 61.0
Breadsand  White bread 75.9 75.9 69.8
snacks Red bean bread, steamed bread, streusel bun 78.8 74.0 90.0
Castella, cake, muffin 75.4 72.5 96.0
Croquette, doughnut 78.2 75.7 92.3
Pizza 76.3 69.2 85.7
Hamburger, sandwich 66.7 69.2 90.5
Cookie, cracker, biscuit 67.1 63.9 91.3
Snack 71.5 70.7 94.5
Cereal 79.2 77.1 96.7
Potatoes, Boiled potato, baked potato, steamed potato, potato soup, 64.2 57.0 81.3
starches potato stew
Fried potato, pan-fried potato, potato boiled in soy sauce 63.7 64.0 74.4
French fried, potato chip 76.3 75.4 75.6
Steamed sweet potato, baked sweet potato 65.9 64.6 79.7
Fried sweet potato, mattang 82.1 81.7 62.7
Japchaoe 66.9 68.7 76.9
Sugar Honey, jam, syrup 74.3 73.7 89.4
Gum, candy, jelly, caramel, yeot 68.0 71.5 96.9
Chocolate 70.9 68.0 93.9
Pulses Soybean boiled with soy sauce 73.2 69.9 63.9
Tofu 73.1 67.9 73.3
Soymilk 75.9 74.5 85.7
Soybean paste stew, fermented soybean paste stew 64.4 72.5 91.7
Canned bean 82.7 79.8 71.7
Red bean, red bean flour, rice gruel with red bean 72.5 76.5 73.1
Nuts and seeds Peanut, almond, walnut, pine nut, pistachio nut, macadamia nut 70.5 66.3 93.0
Vegetables Ssam vegetables (lettuce, perilla leaves, cabbage, kale, 80.7 70.9 95.7
chicory, pak choi)
Radish (raw, pickled radish, dried radish cubes) *except kimchi 60.5 57.8 77.0
Carrot (raw) 77.5 73.1 76.6
Balloom flower root, codonopsis lanceolata 77.6 68.2 70.8
Namuls (soybean sprout, spinach, hobaknamul, 77.6 72.7 71.5
chiwnamul etc.)
Tomato (raw) 78.6 69.1 96.6
Raw cucumber *except kimchi 76.6 67.2 93.2

Raw red pepper 77.6 71.0 89.8
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Table 3. Continued

Container used Container used Cooking
Food groups Foods to purchase to store methods
these foods these foods mainly used
Vegetables  Welsh onion, wakegi *except kimchi 78.4 72.1 71.4
Onion 74.6 69.1 65.2
Chinese cabbage kimchi 69.6 82.6 93.2
Other kimchi (kkakduki, yeolmukimchi, nabakkimchi, 65.7 75.4 96.4
godeulppaegi, gatkimchi, pakimchi etc.)
Canned vegetables (canned tomato, canned pickle, 83.1 79.9 98.1
cucumber preserved with salt, jalapeno, canned salad)
Mushrooms Mushrooms 72.0 69.5 73.1
Canned mushrooms 91.4 89.2 60.7
Fruits Eat with peel (strawberry, plum, cherry, jujube, olive, 70.5 62.6 98.2
wild grape, blueberry, korean cherry, cranberry)
Eat without peel (citrus fruit, banana, apple, pear, watermelon, 74.9 74.5 99.5
oriental melon, peach, persimmon, orange, apricot, lemon,
pineapple, melon, mango, actinidia arguta)
Canned fruits (apricot, fruit cocktail, grape, mango, 87.4 83.7 98.3
rambutan, caper)
Fruit juices (orange juice, grape juice, apricot juice, 67.5 67.5 97.8
apple juice, strawberry juice etc)
Meats Roasted beef, beef rib 68.8 67.2 77.1
Beef bulgogi, beef-rib stew, beef boiled in soy sauce (jangjorim) 65.9 61.1 77.3
Pork belly 76.3 67.1 77.8
Bossam, boiled beef 70.1 64.0 79.3
Stir-fried spicy pork, pork bulgogi, pork-rib stew, pork boiled 65.4 55.3 77.1
in soy sauce (jangjorim)
Samgyetang, boiled chicken soup, chicken boiled with rice, 69.7 65.2 86.3
duck stew
Fried chicken 73.7 66.7 67.1
Stir-fried chicken rib, chicken boiled in soy sauce, braised 69.5 67.9 66.2
chicken, jimdak
Duck (roasted) 77.8 75.0 63.9
Sweet and sour pork, beef with sauce 73.0 78.0 69.4
Pork cutlet, beef cutlet, chicken cutlet 66.5 73.2 70.0
Ham, sausage 74.9 71.3 81.5
Sliced beef with sauce and dried 89.7 87.9 83.6
Pork feet, intestine, sundae 64.1 66.3 73.1
Canned silkworm pupa 88.6 88.5 68.2
Eggs Boiled egg, steamed egg 68.4 60.8 83.1
*include quail’'s egg
Fried egg, folded egg 71.2 58.0 77.7
Fishes Mackerel, pacific saury, spanish mackerel 62.2 61.1 77.3
*include baked, boiled in soy sauce
Hair tail, yellow croaker 75.7 65.4 74.9
*include baked, boiled in soy sauce
Raw fish 74.2 78.5 98.3
Tuna, salmon, shark, whale meat 82.6 82.1 73.2
Fresh water fish (cat fish, crucian carp, israeli carp, loach etc.) 84.0 81.8 80.4
Anchovy, stir-fried anchovy 66.7 72.9 85.2
Shrimp, crab, lobster 74.3 69.8 77.1
Squid, octopus, whip-arm octopus, hanchi, webfoot octopus 74.5 70.0 72.0
Shellfishes (hard-shelled mussel, little neck clam, scallop, 71.2 73.2 93.0

marsh snail etc.)




Table 3. Continued

b=t 53] R (Korean J Nutr) 2011; 44(2): 171 ~180 / 177

Container used Container used Cooking
Food groups Foods to purchase to store methods
these foods these foods mainly used
Salt-fermented fishes (salt-fermented shrimp, salt-fermented 69.7 71.0 95.8
squid, salt-fermented viscera, salt-fermented roe,
salt-fermented anchovy, salt-fermented shellfish etc.)
Fish products (fish paste, crab flavored fish paste, fish sausage) 74.7 73.1 70.5
Canned fish (canned tuna, canned mackerel, 78.7 73.7 77.1
canned pacific saury, canned anchovy)
Seaweeds Sea mustard, sea tangle, laver, sea lettuce 71.4 65.1 71.8
Milk and dairy  Milk 67.1 69.9 98.2
products Yogurt 653 643 98.6
Cheese 76.3 76.1 95.1
Ice cream 65.4 66.1 100.0
Cream (whipping. fresh) 85.3 86.9 100.0
Fats Peanut butter 88.6 90.5 100.0
Beverages Carbonated beverages (coke, clean soda pop) 74.4 71.0 99.0
Sweetened beverages (sikhye, icetea etc.)
Coffee drinks (except canned coffee) 69.7 66.5 79.2
Canned coffee 84.7 82.7 100.0
Tea (cassia tora L tea, boxthorn tea, green tea, roasted barley 68.1 70.2 78.1
tea, ginger tea etc.)
Wine 85.8 84.8 100.0
Canned beer 84.9 82.3 100.0
Prepared Retort pouched foods, instant foods (instant cooked rice, 84.2 84.7 69.7
foods instant soup etc.)
Mean 73.5 71.9 83.0
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Table 4. Correlation coefficients between diet records and 2nd
FFQ or 1st FFQ and 2nd FFQ

Spearman’s rank
correlation coefficient

DR-FFQ2 FFQ1-FFQ2

Grains 0.16 0.50
Noodle and dumpling 0.31 0.76
Bread 0.37 0.69
Snack 0.19 0.70
Potatoes and starches 0.16 0.69
Sugars and sweeteners 0.10 0.76
Pulses 0.41 0.69
Nuts and seeds 0.09 0.78
Vegetable 0.09 0.66
Mushroom 0.17 0.66
Kimchi 0.24 0.69
Fruits and their products 0.18 0.65
Meats and poultry 0.06 0.78
Meat products 0.21 0.75
Eggs 0.14 0.73
Fishes and shellfishes 0.20 0.75
Other seafoods and products 0.15 0.69
Salt-fermented foods 0.04 0.74
Seaweed 0.13 0.57
Milk 0.48 0.75
Milk products 0.20 0.75
Peanut butter - 0.65
Beverages (including fruit juice) 0.24 0.77
Coffee and tea 0.30 0.83
Alcoholic beverages 0.45 0.83
Prepared foods - 0.73
Mean 0.21 0.71
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Table 5. Percentage of exact agreement and adjacent agreement according fo quartile of intake frequency of food groups

based on the diet records and food-frequency questionnaire

DR-FFQ 2
Exact agreement Adjacent agreement Exact + adjacent

Grains 24.7 42.3 67.0

Noodles and dumpling 30.8 45.5 76.3

Breads 39.2 36.0 75.1

Snacks 36.9 19.7 56.6

Potatoes and starches 28.9 34.5 63.4

Sugar and sweeteners 24.5 33.2 57.7

Purses, nuts and seeds 25.8 36.8 62.7

Vegetables 26.2 35.8 62.0

Mushrooms 23.2 44.5 67.7

Kimchi 34.2 39.4 73.6

Fruits and Products 31.3 39.0 70.2

Meats 22.8 35.3 58.2

Meat products 39.4 1.7 51.1

Eggs 34.5 27.0 61.5

Fishes and shellfishes 24.8 46.1 70.9

Other seafoods and their products 26.3 36.4 62.6

Salt-fermented seafoods 40.5 11.9 52.4

Seaweeds 27.8 43.1 70.8

Milks 44.9 37.2 82.1

Milk products 30.2 31.7 61.8

Beverages (include juice) 27.3 39.5 66.8

Coffee and tea 31.8 43.2 75.0

Alcoholic beverages 51.0 6.9 57.8

Mean 31.6 33.8 65.4
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