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Analysis of Relationship among the Intake Frequencies of the Food Items on
Food Frequency Questionnaire Administered to Middle Aged Korean Males

Ahn, Younjhin - Paik, Hee Young§ - Ahn, Yoon Ok*

Deparmment of Food and Nutrition, Seoul National University, Seoul 151-742, Korea
Department of Preventive Medicine,* College of Medicine, Seoul National University, Seoul 110-460, Korea

ABSTRACT

Inrake frequency of one food is often associated with other food items, but few studies examined the relationship of food intake
frequency among food items. Finding the relationship among intake frequencies of different foods might be useful to understand
the food intake parterns of population and correlated foods would be used as an indicators of another food intake. Relationship of
food intake can be also applied to make a more simple and useful form of food frequency questionnaire to assess the association
between diet and various diseases. The objective of this study was to examine the correlation of intake frequency among food items
in food frequency questionnaire (FFQ). A FFQ with 84 food items was administered to 14533 Korean males who 40— 65 years of
age participating Korean cancer research survey'. Data from 7647 subjects who completed FFQ were used to examine correlation
among food items with three different methods-log linear regression models, Spearman correlation coefficients and cell frequency
distribution. To examine the rank correlation, coefficients were calculated by Spearman correlation after scoring the frequency
categories. Three most correlated foods were selected in every food items by three methods each. In most food items, there was
positive correlation, excepr cooked rice and cooked brown rice, in intake frequency between foods that belonged to similar food
groups. But several food items-'Sausage (processed fish, cheese) , ‘Milk (white bread, orange juice), ‘Soymilk (other juices), ‘Cheese
(pizza, butter) and ‘Coffee (thick beef soup) -showed correlation among totally different food groups. Two sets of food items which
were selected by log linear regression model and Spearman correlation coefficients were compared. There were exactly three
common foods in 18 food items, 2 common foods in 47 items, 1 common food in 16 items and no common food in 3 items
among 3 ranked foods. Three sets of selected foods were compared. There were exactly three common foods in 5 food itens, 2
common foods in 21 items, 1 common food in 34 items and no common food in 24 items among 3 ranked foods. These results
indicate that certain patrerns exist among intake frequencies of specific food items listed in the FFQ. More researches are suggested
to understand the relaionships among the intakes of foods so that this information can be used in developing better FFQ or
analyzing missing items from self-administered FFQ. (Korean J Nutrition 33(2) : 202~215, 2000)

KEY WORDS: food intake frequency, food frequency questionnaire, dietary patterns, relationship of food intake.
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Table 1. General characteristics of subjects (n = 7647: Mean * 5D)

Characteristic Subjects who completed FFQ
Agelyr) 50.32 = 5.11
Weight(kg) 06.47 £ 7.80
Height{cm) 168.64 £ 5.06
BMI 2334 =+ 2.31
Cholesterol(mg/dl) 199.33 + 36.03
Fasting glucose(mg/dl) 90.77 + 16.99
SBP(mmHg) 123.25 £ 13.76
DBP(mmHg) 81.40 = 10.20
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(Log linear regression model)™ Spearman #8714
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Analysis Of Parameter Estimates

Parameter DF  Estimate(p) Std Err  ChiSquare Pr > Chi
INTERCEPT 1 -0.2505 0.1004 6.2256 0.0126
Butter* 1 0.3209 0.0176 334.4245 0.0001
Other breads* 1 0.2899 0.0142 417.2226 0.0001
Jam/Honey/Syrup* 1 0.2656  0.0118 506.5141  0.0001
Margarine 1 0.2571 0.0188 186.0695  0.0001
Donuts 1 0.1564 0.0237 435156  (.0001
Cheese 1 0.0928 0.0179 26.8034 0.0001
Dumpling 1 0.0675 0.0195 12.0313 0.0005
Pickles 1 -0.0190 0.0111 29018 0.0885
SCALE 1 1.0529 0.0090 - -
NOTE: The scale parameter was estimated by maximurm likelihood. l

Fig. 1. QOutput example of log linear regression. 'Dependent vari-
able is ‘White breads/toast’. *Three selected foods

QFe] 1~28)% 47, DFLS 3~481% 53, AFLo
5~63= 64, sk 138e 74, 23 315 23] o4
& 8722 H4st o SASE olgale] ABASTE AN
St

A9 7z} e REdE =
of o] 4 A9 F94E chi-square test= 7&%
=3 :LEM- Chi-square test® =57} 15 2h& 7i¢]
£ 2T FEs] olftEE BAXC dhdo) ofd 2&
& A4 "L"ﬂﬂ..:_ HRIEE AEF 2t HFY ‘54-‘3]'01]
mhel B Ao Aolg HolE AFE . 7 4

a=
3ol A %‘%ﬂ?‘} o= AF W] A ‘ﬂé‘riﬂ' 7]t

ﬁq yo &

o g A

AF Hp Wi P it e 98 g AFnizdd o
&g Fe aﬂ-ﬂt&iﬁi #FEE 2 A BEe =5 Yo
Z £XAE BHEA0) e AFY 95 AP Fig. 2
of AAIE )22 White bread/toast?—]-— 20 i
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< Selected correlated food>

[ White breads/toast
Total
’ 1 23| a]s5]se] 78
f 1]3318] 390 213 | 99| 73] 26 | 84| 2 (4205
2| 700 e46] 237 | 84 | 62 | 14 2| o 17
3] 221 216 381 [ 112} 57 | 20 20 0| 103
Other 1 4| 53| 31| 69 | 183 67 | 14 | 14| 2 | 403
breads | 5| 37| 16| 25| 39| s2| 8 7| o | 184
6 6| 2| 2 2| 4 0| 22
7 5 0] o0 1 1 0 11
8 0 o] 1 0| o 1 2
Total  |4340 1301] 928 | 490 | 316 | 92 | 16 [ 13 |7668|
< Unselected correlated food>
White breads/toast l
Total
1 2 3 4 5 6 | 7 8
1 ]3508| 946|413 | 99| 73| 26 | 84| 2 |5151
2 | ar1| 216|137 | 84| 62| 1a | 30| o |1012
"3 | 285| 216] 81 | 152 | 57| 20 | 30| o0 | 841
Kiwi |4 | 158] 31| 79 40| 82| 14 | 14| 2 ] 420
| 5] 52 16] 25 39| 16 8 71 0| 163
6 6 2| 2 2 4| 4 2| o | 22
7 5 ol o 7 1l o 0 1
8 0| o 3, o] o] o 0] 1 4
Total | 4485 | 1427 740 [ 457 [ 205 [ 92 [ 178 | 13 |7647

Fig. 2. Example of selected and unselected food item of white
breads/toast by contingency table. §Cell with bold letter is mode ca-

tegory
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o fO
Nl

33(2) : 202~215, 2000/205

Agds 27 48 39
ol & &A= 3971

O_L.

BHE 7t fe7E] 7Hd
trRgos Jhd

o oﬁ,

Hog Sk

(n=7647)

Food item

Correlated food items

White breads/toast
Donuts

Other breads
Butter(with breads)
Margarine(with breads)

Jam/Honey/Syrup(with breads)

Cooked rice

Cooked rice, brown
Mixed rice

Fried rice

Rice cake

Sushi

Dumpling

Noodles

Buckwheat noodie
Ramyon

Pizza

Boiled potatoes

Fried polato

Beef

Thick beef soup

Pork

Pork belly/Bacon
Chicken/Turkey/Duck
Dog meat

Liver

Sausage

Raw fish

Salted fish
Fresh/Frozen/Dried fish
Processed fish

Squids

Shrimp/Shell fish/Oysler
Salt fermented seafood
Kimchi/Kkakduki
White Kimchi

Green vegetables
Native lettuce

Lettuce

Green yellow vegetables
Boiled vegetables
Mayonnaise

butter

other breads
donuts

margarine

butter

butter

cooked rice, brown
cooked rice

fried rice

mixed rice

other breads

raw fish

sushi

buckwheat noodie
dumpling
buckwheat noodle
pizza

fried potato

boiled rice

thick beef soup
beef

pork belly/bacon
pork

pork

liver

dog meat
processed fish
sushi
fresh/frozen/dried fish
salted fish

sausage

salt fermented seafood
squids

shrimp/shell fish/oyster
kimchi stew

green vegetables
native lettuce
green vepetables
native letiuce
vegetable juice
green yellow vegetables
lettuce

other breads

pizza

white breads/toast
cheese

white breads/toast
white breads/toast
kimchi/kkakduki
liver

noaodles

dumpling
dumpling

pizza

buckwheat noodle
dumpling
buckwheat noodle
fried rice

donuts

rice cake

pizza

pork

sushi
chicken/turkey/duck
chicken/turkey/duck
pork belly/bacon
sushi

buckwheat noodle
cheese

dog meat

salt fermented seafood
processed fish
squids

processed fish

salt fermented seafood
salted fish

cooked rice
pickles

boiled vegetables
letiuce
mayonnaise
boiled vegetables
green vegetables
margarine

jam/honey/syrup
white breads/toast
rice cake

white breads/toast
jam/honey/syrup
margarine

dumpling

pizza

sushi .

fried potato

sushi

dumpling

fried rice

ramyon

sushi

dumpling

cheese

dumpling

fried rice

sushi

dog meat

heef

native lettuce

liver

thick beef soup

raw fish

pizza

shrimpy/shell fish/oyster
raw fish

shrimp/shell fish/oyster
fresh/frozen/dried fish
fresh/frozen/dried fish
raw fish

liver

boiled vegetables
native lettuce

green yellow vegetables
pork belly/bacon
green yellow vegetables
native lettuce

tofu

processed fish
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Table 2. Continued

EENEDRE

Food item Correlated food items

Kimchi stew soybean paste stew fish stew fried rice

Soybean paste stew kimchi stew tofu fish stew

Fish stew seaweeds soybean paste stew raw fish

Seaweeds fish stew laver boiled vegetables

Laver seaweeds tofu sushi

Eggs chicken tofu seaweeds

Soybeans tofu boiled potatoes seaweeds

Tofu soybean paste stew soybeans boiled vegetables

Mungbean pancake stitred starch vermicelli with dumpling orange
vegetables

Tomato peach tomato juice melon

Mandarin orange apple grape tomato

Grapefruit/Orange kiwi munghean pancake pizza

Apple mandarin orange pear tomato

Peach plum melon strawberry

Plum peach kiwi grape

Banana plum kiwi pear

Pear melon banana peach

Melon watermelon peach strawberry

Watermelon melon strawberry grape

Strawberry grape watermelon melon

Crape strawberry watermelon plum

Kiwi pizza grapefruit/orange plum

Orange juice other juice tormato juice grapefruit/orange

Tomato juice vegetable juice kiwi other juice

Vegetable juice tomato juice other juice green yellow vegetables

Other juice tomato juice vegetable juice orange juice

|cecream cake/chocolate/candy donuts banana

Yogurt cake/dhocolate/dandy icecream sushi

Cake/Chacolate/Candy nuts icecream pizza

Nuts cake/chocolate/candy squids cheese

Milk white breads soymilk orange juice

Soymilk cheese other juice other breads

Cheese pizza butter sausage

Coffee thick beef soup mungbean pancake sushi

Black tea butter stirred starch vermicelli with green tea

vegetables

Creen tea black tea cheese thick beef soup

Carbonated beverage other juice icecream cake/chocolate/candy

Garlic onion pizza dog meat

Onion garlic stirred starch vermicelli with lettuce

vegetables

Ginseng stirred starch vermicelli with jam/honey/syrup dog meat
vegetables

Stirred starch vermicelli mungbean pancake pickles dumpling

with vegetables
Pickles

munghean pancake

salt fermented seafood carbonated beverage
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Table 3. Three most correlated foods by Spearman correlation coefficient in each food item (n=7647)
Food item Correlated food items
White breads/toast other breads jam/honey/syrup butter
Donuts other breads white breads/toast butter
Other breads white breads/toast donuts jam/honey/syrup
Butter(with breads) margarine jam/honey/syrup white breads
Margarine(with breads) butter jam/honey/syrup white breads
Jam/Honey/Syrup(with breads)  white breads/toast butter other breads
Cooked rice cooked rice, brown kimchi/kkakduki margarine
Cooked rice, brown cooked rice lettuce vegelable juice
Mixed rice fried rice dumpling buckwheat noodle
Fried rice mixed rice dumpling fried potato
Rice cake other breads dumpling boiled potato
Sushi raw fish buckwheat noodle dumpling
Dumpling " buckwheat noodle fried rice sushi
Noodles buckwheat noodle dumpling mixed rice
Buckwheat noodle dumpling sushi noodles
Ramyon noodles dumpling pork belly/bacon
Pizza hutter cheese sushi
Boiled potato fried potato rice cake dumpling
Fried potato boiled potato durmpling fried rice
Beef thick beef soup raw fish sushi
Thick beef soup beef raw fish sushi
Pork pork belly/bacon chicken/turkey/duck beef
Pork belly/Bacon pork chicken/turkey/duck ramyon
Chicken/Turkey/Duck pork pork belly/bacon eggs
Dog meat raw fish liver thick beefl soup
Liver dog meat shrimp/shell fish/oyster raw fish
Sausage processed fish mayonnaise cheese
Raw fish sushi shrimp/shell fish/oyster thick beef soup
Salted fish fresh/frozen/dried fish shrimpy/shell fish/oyster squids
Fresh/Frozen/Dried fish salted fish shrimpy/shell fish/oyster squids

Processed fish

Squids

Shrimp/Shell fish/Oyster
Salt fermented seafood
Kimchi/Kkakduki

White Kimchi

Green vegetables
Native lettuce

Lettuce

Green yellow vegetables
Boiled vegetables
Mayonnaise

sausage

shrimpy/shell fish/oyster
squids

shrimp/shell fish/oyster
cooked rice

green vegetables

native lettuce

green vegetables

green yellow vegetables
boiled vegetables

green yellow vegetables
lettuce

fresh/frozen/dried fish
fresh/frozen/dried fish
fresh/frozen/dried fish
salted fish

kimchi stew

green yellow vegetables
boiled vegetables

green yellow vegetables
native lettuce

green vegetables

green vegetables
processed fish

shrimp/shell fish/oyster
processed fish

salt fermented seafood
squids

boiled vegetables
native lettuce

green yellow vegetables
boiled vegetables
mayonnaise

native lettuce

tofu
cake/chocolate/candy

ol-}ll =11
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Table 3. Continued

Correlated food items

Food item
Kimchi stew

Soybean paste stew
Fish stew
Seaweeds

Laver

Eggs

Soybeans

Tofu

Mungbean pancake
Tomato

Mandarin orange
Grapefruit/Orange
Apple

Peach

Plum

Banana

Pear

Melon
Watermelon
Strawberry

Grape

Kiwi

Qrange juice
Tomato juice
Vegetable juice
Other juice
lcecream

Yogurt
Cake/Chocolate/Candy
Nuts

Milk

Soymilk

Cheese

Coffee

Black tea

Green tea

Carbonated beverage

Garlic

Onion

Ginseng

Stirred starch vermicelli
with vegetables

soybean paste stew
kimchi stew
seaweeds

fish stew

tofu

tofu

tofu

hoiled vegetables
buckwheat noodle
peach

apple

kiwi

mandarin orange
melon

peach

plum

melon

watermelon
strawberry

grape

strawberry
grapefruit

other juice
vegetable juice
tomato juice
vegetable juice
cake/chocolate/candy
cake/chocolate/candy
nuts
cake/chocolate/candy
orange juice

other juice

butter

thick beef soup
gl’EEn tea

black tea
cake/chocolate/candy
onion

garlic

nuts

pickles

fish stew

tofu

shrimp/shell fish/oyster
botled vegetables
seaweeds
chicken/turkey/duck
seaweeds

soybean
shrimp/shell fish/oyster
strawberry

grape

tomato juice

pear

strawberry

grape

strawberry
strawberry
strawberry

melon

watermelon
watermelon

tornato juice
tomato juice

other juice

other juice

tomato juice
carbonated beverage
icecream

icecream

pear

white breads/toast
vegetable juice
mayonnaise

raw fish

stirred starch vermicelli with

vegetables
raw fish
other juice
native lettuce
native lettuce
raw fish
mungbean pancake

boiled vegetables
boiled vegetables
boiled vegetables
tafu

boiled vegetables
processed fish

green yellow vegetables
seaweeds

sushi

melon

tomato

mungbean cake
tomato

watermelon
strawberry

melon

watermelon

grape

grape

melon

melon

vegetable juice
cake/chocolate/candy
orange juice

green yellow vegetable
orange juice

nuts

_nuts

other breads
shrimpy/shel] fish/oyster
nuts

tomato juice

pizza

heef

grapefruit

lettuce

orange juice

green vegetable
seaweeds

shrimp/shell fish/oyster
nuts

Pickles stirred starch vermicelli with shrimpyshel! fish/oyster salt fermented fish
vegetables
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Table 4. Three most correlated foods by contingency table in each food item (n=7647)
Food item Correlated food items

White breads/toast other breads jam/honey/syrup butter

Donuts -

Other breads white breads/toast jam/haney/syrup donuts

Butter(with breads) margarine jam/honey/syrup Margarine(with breads)butter
Jam/Honey/Syrup{with breads)  donuts butter margarine

Cooked rice cooked rice, brown cooked rice, brown -

Mixed rice fried rice white breads/toast other breads

Fried rice mixed rice butter margarine

Rice cake other breads dumpling white breads/toast
Sushi raw fish vegetable juice processed fish
Dumpling buckwheat noodle fried rice mungbean pancake
Noodles buckwheat noodle ramyon mixed rice
Buckwheat noodle sushi durnpling mungbean pancake
Ramyon sausage buckwheat noodle fried potato

Pizza -

Boiled potatoes fried potato dumpling

Fried potato pizza

Beef pork pork belly/bacon chicken/turkey/duck
Thick beef soup beef noodles fish stew

Pork pork belly/bacon chicken/turkey/duck thick beef soup

Pork belly/Bacon pork chicken/turkey/duck thick beef soup
Chicken/Turkey/Duck pork belly/bacon pork egg

Dog meat beef thick beef soup liver

Liver -

Sausage processed fish ther breads cheese

Raw fish sushi fresh/frozen/dried fish green vegetables
Salted fish fresh/frozen/dried fish squids shrimp/shel! fish/oyster

Fresh/Frozen/Dried fish
Processed fish

Squids

Shrimp/Shell fish/Oyster
Salt fermented seafood
Kimchi/Kkakduki
White Kimchi

Green vegetables
Native lettuce

Lettuce

Green yellow vegetables
Boiled vegetables
Mayonnaise

Kimchi stew

Soybean paste stew
Fish stew

Seaweeds

Laver

Eggs

Soybeans

Tofu

Mungbean pancake

Tomato

Mandarin orange
Grapefruit/Orange
Apple

Peach

Plum

salted fish

sausage

shrimpy/shell fish/oyster
squids

green yellow vegetables
native lettuce

green vegetable

native lettuce

lettuce

green yellow vegetables
cheese

soybean paste stew
kimchi stew

seaweeds

fish stew

tofu

tofu

mungbean pancake
soybean paste stew
grapefruit/orange

peach

apple

vegelable juice
mandarin orange
melon
grapefruit/orange

processed fish
mungbean pancake
fresh/frozen/dried fish
freshArozen/dried fish

green yellow vegetables

lettuce

fish stew

boiled vegetables

tofu

butter

fish stew

boiled vegetables

kimchi stew

green yellow vegetables

seaweeds

soybean

nuts

soybeans

stirred starch vermicelli with
vegetables

strawberry

grape

tomato juice

pear

strawberry

kiwi

shrimp/shell fish/oyster
cheese

laver

raw fish

lettuce

green yellow vegetables
seaweeds

native lettuce
soybean paste
margarine

green vegetables
laver

soybean paste stew
laver

boiled vegetables
seaweeds

soymilk

laver

dumpling

grape
orange juice
plum
tomato
grape
cheese
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Table 4. Continued

Food item Correlated food items

Banana plum kiwi grapefruit/orange
Pear melon strawberry watermelon
Melon watermelon strawberry grape
Watermelon strawberry melon grape
Strawberry grape melon watermelon
Grape strawberry watermelon melon

Kiwi -

Orange juice tomato juice other juice vegetable juice
Tornato juice vegetable juice kiwi grapefruit/orange

Vegetable juice

Other juice

Icecream

Yogurt
Cake/Chocolate/Candy
Nuts

Milk

Soymilk

Cheese

Coffee

Black tea

Green tea
Carbonated beverage
Garlic

Onion

Ginseng

Stirred starch vermicelli
with vegefables
Pickles

kiwi

vegetable juice
cake/chocolate/candy
icecream

icecream

icecream

soymilk

black tea

cake/chocolate/candy

onion

garlic

stirred starch vermicelll with
vegetables

pickles

stirred starch vermicelli with
vegetables

tomato juice

tomato juice

yogurt
cake/chocolate/candy
yogurt
cake/chocolate/candy

yogurt

black tea
native lettuce
ginseng
onion

dumpling

black tea

grapefruitforange

orange juice

jam/honey/syrup

nuts

other breads

stirred starch vermicelli with
vegetables

icecream

green tea

ginseng

lettuce

green yellow vegetables

processed fish

fried potato

Table 5. Common correlated foods between log linear parameter and Spearman coefficients

Food item Common food items between log linear parameter and Spearman coefficients

White breads/toast buter other breads jam/honey/syrup
Donuts other breads white breads/toast

Other breads donuts white breadsftoast

Butter(with breads) margarine white breadsftoast

Margarine(with breads) butter white breads/toast jam/honey/syrup
Jam/Honey/Syrup butter white breads/toast

Cooked rice cooked rice, brown kimchi/kkakduki

Cooked rice, brown cooked rice

Mixed rice fried rice

Fried rice mixed rice dumpling fried potato
Rice cake other breads dumpling

Sushi raw fish dumpling

Dumpling sushi buckwheat noodle fried rice
Noodles buckwheat noodle dumpling

Buckwheat noodle dumpling sushi

Rarmyon dumpling

Pizza cheese

Boiled potatoes fried potato rice cake dumpling
Fried potato boiled potatoes fried rice

Beef thick beef soup raw fish

Thick beef soup beef sushi

Pork pork belly/bacon chicken/turkey/duck beef
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Food item Common food iterns between log linear parameter and Spearman coefficients

Pork belly/Bacon pork chicken/turkey/duck

Chicken/Turkey/Duck pork pork belly/bacon

Dog meat liver raw fish thick beef soup
Liver dog meat raw fish

Sausage processed fish cheese

Raw fish sushi shrimp/shell fish/oyster

Salted fish freshffrozen/dried fish

Fresh/Frozen/Dried fish salted fish shrimp/shell fish/oyster

Processed fish sausage fresh/frozen/dried fish

Squids processed fish fresh/frozen/dried fish

Shrimp/Shell fish/Oyster squid salt fermented seafood

Salt fermented seafood shrimp/shell fish/oyster salted fish

Kimchi/Kkakduki kimchi stew cooked rice boiled vegetables
White Kimchi green vegetables naive lettuce

Green vegetables
Native lettuce
Lettuce

Green yellow vegetables
Boiled vegetables
Mayonnaise
Kimchi stew
Soybean paste stew
Fish stew
Seaweeds

Laver

Fgps

Soybeans

Tofu

Mungbean pancake
Tomato

Mandarin orange
Grapefruit/Orange
Apple

Peach

Plum

Banana

Pear

Melon

Watermelon
Strawberry

Grape

Kiwi

Tomato juice
Vegetable juice

native lettuce
green vegetables
native lettuce
boiled vegetables
green yellow vegetables
lettuce

soybean paste stew
kimchi stew
seaweeds

fish stew

seaweeds

chicken

tofu

soybean

peach

apple

kiwi

miandarin orange
melon

peach

plum

melon
watermelon
strawberry
grape
strawberry
orange juice
vegetable juice
tomato juice

boiled vegetables

mayonnaise
native lettuce
green vegetables
processed fish
fish stew

tofu

boiled vegetables
tofu

tofu

seaweeds

boiled vegetables

melon

grape

mungbean pancake
pear

strawberry

grape

strawberry

peach
melon
watermelon
watermelon
other juice
other juice
other juice

green yellow vegetables
green yellow vegetables

tofu

tormato

tomato

strawberry
grape
melon

tomato juice

green vellow vegetables

Other juice vegetable juice tormato juice orange juice

lcecream cake/chocolate/candy

Yogurt cake/chocolate/candy icecream

Cake/Chocolate/Candy nuts icecream

Nuts cake/chocolate/candy

Milk white breads/toast orange juice

Soymilk other juice

Cheese pizza butter

Coffee thick beef soup

Black tea Stirred starch vermicelli with green tea
vegetables

Gireen tea black tea
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Table 5. Continued

Food iterm

Common food items between log linear parameter and Spearman coefficients

Carbonated beverage other juice cake/chocolate/candy
Garlic onion

Onion garlic

Ginseng Stirred starch vermicelli with mungbean pancake pickles

vegetables

Pickles salted fermented fish
Table 6. Common correlated foods among 3 methods

Food item Common foods
White breads/toast butter other breads Jam/Honey/Syrup
Donuts

Other breads donuts white breads/toast
Butter(with breads)

Margarine(with breads) butter

Jam/Honey/Syrup butter

Cooked rice cooked rice, brown

Cooked rice, brown

Mixed rice fried rice

Fried rice mixed rice

Rice cake other breads dumpling

Sushi raw fish

Dumpling

Noodles buckwheat noodles

Buckwheat noodle dumpling sushi

Ramyon

Pizza

Boiled potatoes fried potato durnpling

Fried potato

Beef

Thick beef soup heef

Pork pork belly/bacon chicken/turkey/duck
Pork belly/Bacon pork chicken/turkey/duck
Chicken/Turkey/Duck pork pork belly/bacon
Dog meat liver thick beef soup
Liver

Sausage processed fish cheese

Raw fish sushi

Salted fish fresh/frozen/dried fish

Fresh/Frozen/Dried fish
Processed fish

Squids

Shrimp/Shell fish/Oyster
Salt fermented seafood
Kimchi/Kkakduki

White Kimchi

Green vegetables
Native lettuce

Lettuce

Green yellow vegetables
Boiled vegetables
Mayonnaise

Kimchi stew

Soybean paste stew
Fish stew

salted fish

sausage
fresh/frozen/dried fish
squids

native lettuce

green vegetables

native lettuce

boiled vegetables

green yellow vegetables

soybean paste stew
kimchi stew
seaweeds

shrimp/shell fish/oyster

green yellow vegetables

native lettuce
tofu

fish stew
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Food item Common foods _

Seaweeds fish stew

Laver seaweeds tofu

Eggs tofu

Soybeans

Tofu soybeans

Mungbean pancake

Tormato peach

Mandarin orange apple grape

Grapefruit/Orange

Apple . mandarin orange pear tomato

Peach melon strawberry

Plum

Banana plum

Pear melon

Melon watermelon

Watermelon strawberry melon grape

Strawberry grape watermelon melon

Grape strawberry watermelon

Kiwi

Orange juice other juice tomato juice

Tomato juice vegetable juice

Vegetable juice tomato juice

Other juice vegetable juice tomato juice orange juice

lcecream cake/chocolate/candy

Yogurt cake/chocolate/candy icecream

Cake/Chocolate/Candy icecream

Nuts cake/chocolate/candy

Milk

Soymilk

Cheese

Coffee

Black tea

Green tea black tea

Carbonated beverage cake/chacolate/candy

Garlic onion

Onion garlic

Ginseng

Stirred starch vermicelli pickles

with vegetables
Pickles
Zizte] ¥igel] o5 MEE AEE THAEEE v

¢ AFES AuR 294 e xgd 4 2ol 445 EE % N2

ECl: FRAE-AE) 4Felrlurks ABAY 2 A

F To2 #7549 AEES A9t B sloz Ede B AT olE AEe] AHd A& e AES B

e vE o9 45 fde] dvkx vehd AFL 2 2 A% 37 299 F9AS, Spearman AWASF, 2

AGHEAR, AZ), $H@%, 2d F2), FHOIE  BE B3 Fohus AL TR YAYAG AT 4

F2), AzER, HE), AS(FR) oA o1F T dollE o3 28] ZEE 5 AR T AHHd= o

AR SFFAA - A=, SFe A oAlA F2 5L F FFHo] 98 Ao B 1 FFS A% HF B

Az 37 oE 5 247 A2 e 2o AFA U oM Bohwnd slnh A B ATE A 37

Bhis AaAdelu B MTE AaldM 2 ¢ e 5 oA AF AHdizdd %8 39 2903 thE AF
AFNE oo ZFE 75 ATNH 241D ThE ALY

olgke ol M 4H #39 & oz & 5 A



214 /2% SN 5] AAA

% O, A9, ATA 5§ ZYIA 2 8RYE UAu
oL} AEUSETT J

7] 0}3,%1:} waba] HF
1o tE 429 4ANENn ¢ 4 U T
#Hn Eoﬂ Ak o "]-74] Eo]h AT o @—% AT L

[ I

5:0

‘A

L
i
_f'r_t‘
T
rr
Y
il
e
-
2,
i
O
I
Jo
fo
o,
L
ul
i
g H ﬁ"
doof 4w W G

2
2,
i)
bty
e
2,
or
tio
£
o
29
o
H
oo
)

Rl o ofl
r
%,
b
L
>

ole)
4]
X
i
rlr
I
i
il
o Jx (I
ol HI orle
2

ra
5]

4
S

o 4
@ oyo X oy
.
i
o
N

e
rlr
2
)
2 Fe

off
9,

h
o

O
2
M
SVl
gk
4
30
fijo
2

oft
ok
o oo
o2
_.:[r

2
2

i
H
oSk
;

_I

o
i F}E :lo 9150 R x

)

o 3
Al
a3
Lﬁi

N

=

I

I»,

e

2,

of

oo

o

rle N

VAN
i
o2k,
I
il

o

e
i
i
i yo,
.
)

o, I
(cluster) & B4 &
okzl AAA q:{
T 5 2 HlHES 4
‘prudent pattern # 71555
72 M35 E402 3= ‘western pattern 22

o] Z4Zbe] G AV 8 AZESE BA S
v, olg FEkd aQEAM S B4 dE F 5’,1-L1_—'H]
File dojR HgelEe B drdA olf

a2 Ag ﬁ]ﬂ =3 °ﬂ Ao} FAHATE FEllM
% oA ﬁm 2o B
= oA H
% a2 FAHATEY #2 7}” % Zﬂ—”rEi Z}ﬁli st

o
& ¥

lo
re
i
N1
fo
il

?;4 .

T o ok
rlr

e
_\ll_‘ r
o -
Hoss 2
_>;:, Mo %
35, o
n{u o g
g Aoz
A% o,
ol o
;Io 2
A Fﬂ i
Ok

39,
oo ©

o X 4t

e
o
i
£
kel
(TR

o
1
il
i
d
ol
)
~
;E
°
_L
2
s
i
Zi
é
I
i
_9,

HE 2oBAe ¢ ATsh 2L A4S YEkiA 2 2ol
S @ Q7 WIE 23 o BRI BAAES
1

3w gle 740]

_TL

WERR] dgktt, Wr E}~ 597}2 SE
ol B gl gvka Vet A% E 01 E45e o

= 4% A9 F3S DA W4 L BT o
£3 & 918 Al BT 4 2Rl $AH B
g Fo4 Qb B 4FEL HEA 4 PEoz BT
she} g 3% AF} vl 27] Aol YA Relch

3o} Aol AR A Hrp 21 HY H ‘:'“3"]‘—}
Spearman 484 o] &3h= Zlo| HlwA FASHA &
AEL 2e ¢ vt 23 A% FHA)5 (parameter) 9}
Spearman®] 4#ATE AHE 4FE T TELE e
e AEES 7 AF 439 ARBAE S wrgd=
A0 BT F glom F YAl FFAR e
o8 HE 2 2 A3 A7 ohE HFe 44

Fol gl BB
st 7e] Be] glof AZelA Uehd BUNFS) JBAE

7 o =Bl

o e
éh

e ;g fqee @4 ARG, ezt pRs
ol 7 oo AESS F8e dotake AT
= polw B 479 487 1 49 sl

[ I T

£ o ot ® e ix
,
o]

N
ek
N
Lﬁ
N
=
i,
0

Literature cited

1) Hirayama T. Life-style and Mortality. KARGER, 1990

2) Fraser GE, Sabaté ], Beeson WL and Strahan TM. A possible pro-
tective effect of nut consumption on risk of coronary heart disease:
The adventists health study. Arch Intern Med 152: 1416-1424, 1992

3) Ahn Y], Paik, HY, Lee HK and Park YS. Comparison of food intakes
between newly diagnosed diabetics and nondiabetics by food fre-
quency questionnaire in adults living in rural area of Korea. J Kore-
an Soc Food Sci Nutr 27(1): 182-190, 1998

4) Williams DE, Wareham NJ, Cox BD, Byme CD, Hales CN, and Day
NE. Frequent salad vegetable consumption is associated with a
reduction in the risk of diabetes mellitus. J Clin Epidemiol 52(4): 329-
335, 1999

5) Barbone F, Austin H and Partridge EE. Diet and endometrial cancer:
A case-control study. Am J Empidemiol 137: 393403, 1993

6) Franceschi S, Favero A, La vecchia C, Negri E, Conti E, Montella M,
Giacosa A, Nanni O, Decarli A. Food groups and risk of colorectal
cancer in Italy. 72(1): 56-61, 1997

7) Lee JK, Park BJ, Yoo KY and Ahn YO. Dietary factors and stomach
cancer: a case-control study in Korea. Int J Epidemiol 24: 33-41, 1995

8) Ahn YO. Dief and stomach cancer in Korea. Int J Cancer Supple 10: 7-
9, 1997

9) Hirohata T, Kono $. Diet/nutrition and stomach cancer in Japan. Int
J Cancer Supple 10: 34-36, 1997

10) Shinchi K, Ishii, H, Imanishi K and Kono 5. Relationship of cigarette

smoking, alcohol use, and dietary habits with Helicobacter pylori in-
fection in Japanese men. Scan J Gastroentrol 32. 651-655, 1997

11) Randall E, Marshall JR, Graham S and Brasure. Patterns in food use
and their associations with nutrient intakes. Am J Clin Nutr 52: 739-



745, 1990

12) Beilin 1]. Vegetarian and other complex diets, fats, fiber and hy-
pertension, Am J Clin Nutr 5%suppl): 11305-11355, 1994

13) Hu FB, Rimm E, Smith-Warner SA, Feskanich D, Stampfer MJ, As-
cherio A, Sampson L, Willett WC. Reproducibility and validity of
dietary patterns assessed with a food-frequency questionnaire. Am J
Clin Nuir 69(2): 243-249, 1999

14) Nicklas TA, Webber LS, Thompson B, and Berenson G. A mul-
tivariate model for assessing eating patterns and their relationship
to cardiovasclar risk factors: the Bohalusa heart study. Am J Clin
Nutr 49: 1320-1327, 1989

15) Slattery ML, Boucher KM, Caan BJ, Potter JD and Ma KN. Eating
patterns and risk of colon cancer. Am J Epidemiol 148: 4-16, 1998

16) Tsubono Y, Takahashi T, Iwase Y, Litoi Y, Akabane M and Tsugane
S. Dietary differences with green tea intake among middle-aged
Japanese men and women. Prev Med 26(5 pt 1): 704-710, 1997

17) Elmastahl §, Holmovist O, Gullberg B, Johansson U and Berglund
G. Dietary patterns in high and low consumers of meat in a swedish
cohort study. Appetite 32: 191-206, 1999

REBERLSE 33(2):202-215, 2000/215

18) Willett WC. Future directions in the development of food-frequency
questionnaires. Am J Clin Nutr 5%suppl): 1715-1745, 1994

19) Pietinen P, Hartman AM, Haapa E, Rasanen L, Haapakoski ],
Palmgren J, Albanes D, Virtamo J, and Huttunen JK. Reproducibility
and validity of dietary assessment instruments: |. A self-administ-
ered food use questionnaire with a portion size pecture booklet. Am
J Epidemiol 128: 655-666, 1988a '

20) Pietinen P, Hartman AM, Haapa E, Rasanen L, Haapakoski J,
Palmgren J, Albanes D, Virtamo J, Huttunen JK. Reproducibility and
validity of dietary assessment instruments: II. A qualitative food fre-
quency questionnaire. Am J Epidemiol 128 667-676, 1988b

21) Ahn YO. Report of Korean cancer research survey-Cohort Constru-
ction. Preventive medical school at Seoul National University, 1994

22) Kim MK. Reproducibility and validity of a self-administered sermicu-
antitative food frenquency questionnaire among middle-aged men
in Seoul. Thesis for doctoral degree. Hanyang University, 1995

23) Elmstdhl 5, Gullberg B. Bias in diet assessment methods-consequ-
ences of collinearity and measurement errors on power and obser-
ved relative risks. Int J Epidemiol 26(5): 1071-1079, 1997



