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ABSTRACT

The aim of this study was to develop a reliable dietary questionnaire to assess human exposure to food-borne haz-
ards. Eleven food-borne hazards were chosen as a priority control list through a literature review and advisory commit-
tees. The 11 food-borne hazards were phthalate, aflatoxin, bisphenol A, polycyclic aromatic hydrocarbons, dioxin,
polychlorinated biphenyls, mercury, lead, cadmium, arsenic, and acrylamide. The characteristics, exposure level, and
paths of these hazards were reviewed, and questionnaire items were identified to assess human exposure from the liter-
ature. A questionnaire was developed for each selected food based on its characteristics. Based on the items in the indi-
vidual questionnaires, a comprehensive questionnaire, which contained demographic characteristics, job information,
socioeconomic factors, health related lifestyles, and dietary behaviors, was developed. A 99-item food frequency ques-
tionnaire (FFQ) to assess food-borne hazard exposure was also developed. The FFQ included frequency of food intake
during the previous year, container type for purchasing and storing food, and cooking method. The questionnaire de-
veloped in this study could be applied to assess dietary factors during an exposure assessment of food-borne hazards in
a large population. A validation study for the questionnaire is needed before applying it to surveys. (Korean J Nutr 2011;

44(1): 61 ~ 73)

KEY WORDS: human exposure assessment, dietary questionnaire, food borne hazard.
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Fig. 1. Scheme for Developing a questionnaire for exposure
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Table1. Dietary questions for each food-borne hazard substances

Hazard substance

Questions

Phthalate 1. Using restaurant wrap and using wrap behaviour
2. Related food purchase frequency, wrap packed food eating frequency and percentage
of restaurant wrap packaging food storage
Bisphenola 1. Arigid, transparent plastic container using for cooking and food storage

. Lifestyle related in plastic container

2
3. Baby bottle using behaviour
4

. Purchase containers type, purchase frequency, and storage containers

Aflatoxin 1. Eating soy sauce and soybean paste made in home

2. Checking the expiry date
3. Polishing rice
4

. Related food purchase frequency, storage temperature, storage period, checking moldy food,

mold handling
Acrylamide 1. Eating burned foods

2. Related food intake frequency

Pahs 1. Related food (meats, seafoods) intake frequency, cooking method, how to cook meats

2. Cooking time by cooking methods

Pcbs 1. Related food intake frequency

Dioxins 1. Behaviour of washing fruits and vegetables behaviour
2. Animal-fat-related dietary behaviour
3. Chicken-skin-related dietary behaviour
4. Related food intake frequency

Mercury 1. Related food intake frequency

Arsenic 1. Amount of drink water
2. Types of drinking water in home and work place
3. Related food intake frequency

Cadmium 1. Amount of drink water
2. Related food intake frequency

Lead 1. Related food intake frequency
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Table 2. Food items of FFQ for exposure assessment from food-borne hazard substances

Food groups

Foods

1. Rices

2. Corns

3. Noodles, mandu and
Rice cakes

4. Breads, snacks

5. Potatoes, sweet potatoes
and starches

6. Sugars and sweeteners

7. Pulses

8. Nuts and seeds
9. Vegetables

Multi grain rice

Cookedrice

Pilaff, bibimbab

Rawfish with rice, sushi

Corn (steamed/roasted corn)

Popcorn

Ramyeon, cup ramyeon

Noodle, kalguksu, udong, sujebi, spaghetti

Jajangmyeon, jjamppong

Naengmyeon, buckwheat noodle

Mandu soup, ricecake-mandu soup, ricecake soup

Rice cakes, topokki

White bread

Red bean bread, steamed bread, streusel bun

Castella, cake, muffin

Croquette, doughnut

Pizza

Hamburger, sandwich

Cookie, cracker, biscuit

Snack

Cereal

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
Ssam vegetables (lettuce, perilla leaves, cabbage, kale, chicory, pak choi)
Radish (raw, pickled radish, dried radish cubes) * except kimchi
Raw carrot

Balloom flower root, codonopsis lanceolata

Namuls (soybean sprout, spinach, hobaknamul, chwinamul etc)
Raw tomato

Raw cucumber *except kimchi

Raw red pepper

Welsh onion, wakegi *except kimchi

Onion

Chinese cabbage kimchi

Other kimchi (kkakduki, yeolmukimchi, nabakkimchi, godeulppaegi, gatkimchi, pakimchi etc.)

Canned vegetables (canned tomato, canned pickle, cucumber preserved with salt,
jalapeno, canned salad)
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Food groups

Foods

10. Mushrooms

11. Fruits

12. Meats

13. Eggs

14. Fishes and shellfishes

15. Seaweeds
16. Milks

17. Oils and fats
18. Beverages

19. Prepared foods

Mushroom

Canned mushroom (canned agaricus bisporus)

Eat with peel (strawberry, plum, cherry, jujube, olive, wild grape, blueberry, korean cherry, cranberry)

Eat without peel (citrus fruit, banana, apple, pear, watermelon, oriental melon, peach,
persimmon, orange, apricot, lemon, pineapple, melon, mango, actinidia arguta)

Canned fruits (apricot, fruit cocktail, grape, mango, rambutan, caper)

Fruit juices (orange juice, grape juice, apricot juice, apple juice, strawberry juice etc)

Roasted beef, beef rib

Beef bulgogi, beef-rib stew, beef boiled in soy sauce(jangjorim)

Pork belly

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

Fried chicken

Stir-fried chicken ribs, chicken boiled in soy sauce, braised chicken, jimdak

Duck (roasted)

Sweet and sour pork, beef with sauce

Pork cutlet, beef cutlet, chicken cutlet

Ham, sausage

Sliced beef with sauce and dried

Pork feet, intestine, sundae

Canned silkworm pupa

Boiled egg, steamed egg (include quail's egg)

Fried egg, folded egg

Mackerel, pacific saury, spanish mackerel * include baked, boiled in soy sauce

Hair tail, yellow croaker * include baked, boiled in soy sauce

Raw fish

Tuna, salmon, shark, whale meat

Fresh water fishes (cat fish, crucian carp, israeli carp, loach etc)

Anchovy, stir-fried anchovy

Shrimp, crab, lobster

Squid, octopus, whip-arm octopus, hanchi, webfoot actopus

Shellfishes (hard-shelled mussel, little neck clam, scallop, marsh snail etc)

Salt-fermented fishes (salt-fermented shrimp, salt-fermented squid, salt-fermented viscera,
salt-fermented roe, salt-fermented anchovy, salt-fermented shellfish etc)

Fish products (fish paste, crab flavored fish paste, fish sausage)

Canned fish (canned tuna, canned mackerel, canned pacific saury, canned anchovy)

Sea mustard, sea tangle, laver, sea lettuce

Milk

Curd type yoghurt, liquid type yoghurt

Cheese

Ice cream

Cream (whipping, fresh)

Peanut butter

Carbonated beverages (coke, clean soda pop)

Sweetened beverages (sikhye, icetea etc)

Coffee drinks (except canned coffee)

Canned coffee

Teas (cassia tora | tea, boxthorn tea, green tea, roasted barley tea, ginger tea etc)

Wine

Canned beer

Retort pouched foods, instant foods (instant cooked rice, instant soup etc)
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