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Abstract

This study was conducted to develop a computerized food frequency questionnaire (FFQ) for assessing nutritional
status of women of child-bearing age. Computerized food frequency questionnaire (FFQ) that reflect intakes of energy,
carbohydrate, fat and protein was developed for women of child-bearing age. This FFQ is composed of 61 foods or
food groups containing 192 dish items. To estimate of energy intake easily, we have developed a computer program
that can be viewed on a computer screen in an actual size of dish items. Nutrient intakes of the last three months by
the FFQ was validated with comparing the result of a 3-day diet record through 92 college students aged from 20 to
30. The level of energy, carbohydrate and sodium of estimating by the FFQ method was significantly higher than the
level of a 3-day diet records method (p <0.01). Pearson’s correlation coefficients between the two methods were 0.50
for carbohydrate (p<0.01), 0.55 for energy (p<0.01) and 0.56 for protein (p<0.01). Spearman’s correlation
coefficients were 0.53 for carbohydrate (p <0.01), 0.55 for energy (p<0.01) and 0.52 for protein (p <0.01). The
percent of subject in the lowest quartile in a 3-day diet record belonged to the first and second lowest quartile in food
frequency questionnaire is 78.2% in energy, 91.3% in carbohydrate, 78.2% in protein, 69.5% in fat. Also, the percent
of subject in the highest quartile in a 3-day diet record belong to the first and second highest quartile in food
frequency questionnaire is 78.3% in energy, 73.9% in carbohydrate, 82.6% in protein, and 73.9% in fat. On the whole,
the result of this study seemed to be in good agreement with other studies. Therefore, the FFQ developed by this
study is considered to be a reliable tool to assess nutrients and food intakes for women of child-bearing age. (Korean
J Community Nutrition 13(1): 111~124, 2008)
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Diagnosis and Classification of Diabetes Mellitus,
1997).
A s (gestational diabetes mellitus: GDM)
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Table 1. Food groups and dish items used in food frequency questionnaires

Food item Dish tem

alcohol beer/soju/makgeoliiwine/others

rice fice/brown rice/boribabyrice with soybean/bibimbab/kimbab/bokumbab/curied rice/hobakjuk/atiuk
bread bread/gombo bread/red-bean bread/pizza/hamburger/sandwiches

noodie instant ramyon-with egg/kalguksu/noodies in broth/chinese noodlefiamppong/spaghett
rice-cake soup rice-cake soup/others

fice-cake shiruduk/injulmes/dukboki

ceredls cereals/others

dumpling steamed dumpling/toasted dumpling

potato potato, stir-fied/braised potato/fried potato/potato soup

sweet potato steamed sweet potato/fiied sweet potato/others

com steamed com/others

starch jabche/seasoned acom-starch jelly

cookie senbei/cookies and snack/others

cake chocolate cake

pork pork rib/pork stir-fry/boned rib/pork shank, steamed/sweet-and-sour pork/ fied meat patty/ham/others
beef rib/bulgogifroast beeffbeef boiled in soysaucefbeef-b soup/seclleongtang/beef soup with vegetables/others
chicken samgyetang/chicken soup/fried chickeryothers

egyg fiied egg/steamed egg/pan fried rolled egg/boiled egg

soybean curd braised soybean curd/soybean curd panfried/soybean curd pot stew/others

soybean bean-curd refuse pot stew/soybean, braised/others

convina broiled yellow corvinafyellow corvina hot-pepper stew/yellow corvina panfry

hairtail broitled hairtail/seasoned and braised hairtail/fried hairtail/others

mackerel broiled mackerel/seasoned and braised mackerel/mackerel panfry

saury broiled saury/seasoned and braised saury/others

alaskan poliack alaskan pollack pot stew/alaskan pollack panfried slice/satted pollack roe/satted squid roe
pollack, dried seasoned and steamed pollack/dried pollack soup/others

anchowy seasoned anchowy/green pepper & anchovy, stir-fry

squid seasoned squid/boiled squid/dried squid/seasoned squid, dried

shellfish shelifish soup/steamed shellfish/others

shrimp -steamed shrimp/fiied shiimp/dried shrimp stir-fry/crab pot stew

oyster oyster/others

fish paste braised fish paste/fish paste soup/others

salad vegetable salad/fruft salad/others

milk milk/low fat milk/soybean milk/icecream/cheese

yogurt yogurt, drinkiyogurt/others

kimchi cabbage kimchi/cubed radish kimchi/kimchi pancake/watery kimchi made of sliced radishesfyoung radish kimchi
kimchi pot stew anchovy & kimchi pot stew/tuna & kimchi pot stew/pork & kimchi pot stew/soybean curd & kimchi pot stew/kimchi soup
doenjang pot sfew  doenjang pot stew-soybean curd/zucchini/potato/onion/mushroomy/radish/pepper
doenjang soup cabbage & doenjang soup/chard & doenjang pot stew/others

seaweed roasted seaweed/seasoned seaweed

brown seaweed brown seaweed soup/seasoned brown seaweed/fiied brown seaweed/others

bean sprouts bean sprouts soup/bean sprouts/mung bean sprouts

zucchini seasoned zucchini/zucchini panfried/others

eggplant cooked eggplant/others

radish radish soup/wild radish/cooked dried radish leaves

spinach cooked spinach/others

wild aster cooked fragrant edible wild aster/others

ballconflowers cooked roots of balloonflowers/wild balloonflowers/others

mushroom mushroom, stir-fry /others

cucumber seasoned cucumber/others

fembrake cooked fembrake/others

dropwort cooked dropwort/others

raw leaf leftuce/sesame leaf/seasoned sesame leaf/others

other vegetables

fruit

nut
chocolate
beverage
coffee
juice
sugar/fat

Korean leek, panfried/green pepper/cooked pepper leaves/carnot/cabbage salad/pickied garlic/cooked sweet
potato cane/seasoned lotus root
apple/mandarin/pear/persimmon/melon/peach/watemelon/grape/strawberry/tormnato/others
chestnut/peanutiwalnut, pine nuts, almond)/others

chocolate/chocobar/others

colo/cidar/green teq/sikhae

instant coffeefoeans coffee/coffee cream, powder/sugar/others

orange juice/grape juice/apple juice/pear juiceffomato juice/canot juice

candy/jam/butter/margarine

dietary supplements  mutfi-vitarmin tabletVitamin B complex/Vitamin C/Vitamin E/calciumy/iron tablet/others
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Table 2. Nutrient intakes by food frequency questionnaire and 3-day food record

Nuttient FFQ(n = 92) Food Record (n = 92) Pearson's Speamman's
Energy (kcal) 1759.0 =+ 244.3" 16291 £ 334.1%* 0.55" 0.55
Protein (g) 530 + 924 558 + 147 0.56" 052
Fat (g) 437 + 117 454 £ 117 0.40" 0.38"
Carbohydrate (g) 2635 + 410 0373 +  455%* 0.50 0.53
Calcium (mg) 4205 + 11.8 4151 + 1553 0.49" 0.48"
Phosphorus (Mg) 785.4 £ 1500 7655 + 2085 0.52 0.521
ron (Mg) 871+ 183 1039+  3.50%+ 0.34 0.33f
Sodium (Mg) 51230 + 1796 39820 + 1661.0%* 0.40" 0.38
Vitamin B, (mg) 097+ 016 091+ 028 0.277 0.29"
Vitamin B, (mg) 103+ 021 099+ 028 0.53f 0.53
Niacin (mg) 1066 £ 197 1206 £ 4.28%* 0.421 0.377
Vitamin C (mg) 908 + 254 1144 + 105.8* 0.14 0.12

1) Values are mean * SD.
Subjects are college students aged 20 - 30 years

*. Means values are significantly different from those of the other method by paired f-test (*: p < 0.05, **: p < 0.01)
: Means estimated infakes by two methods are significantly comelated at p < 0.01 by Pearson's in quantity and Spearman's in

ranking.
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Table 3. Fatty acid and cholesterol intakes by food frequency questionnaire and 3-day food records

Fatty acid FFQ(n = 92) Food Record (n = 92) Pearson's Spearman's
TFA () 37.76 £ 10.49" 36.49 £ 1525 0.32 0.29"
SFA(Q) 11.92 + 3.37 1224 £ 531 0.42 o411
C4:0(g) 014+ 0.10 011+ 011 0.42 0.36
C6:0(g) 009 + 0.06 007 £ 007 0.44" 0.38"
C8:0(g) 005+ 003 004+ 004 0.44" 0.37f
C10:0(g) 013+ 008 012+ 010 0.46 0.38
C12:0(g) 015+ 0.12 016+ 0.09 0.441 0.40"
Cl14:0(g) 048 £ 0.31 071 £ 041 0.46" 0.39"
C16:0(g) 774+ 214 819+ 356 0.38 0.40"
C18:0(g) 257 £ 008 258 £ 119 0.37f 0.34°
MUFA (g) 1404 + 413 1322+ 557 0.341 0.30°
Cl6:1(g) 051 = 016 057+ 032 0.33" 0.25!
C18:1(g) 133 + 394 1223+ 522 0.327 0.29"
C20:1(g) 008 £ 0.03 011+ 0.08* 0.36 0.27f
C22:1(g) 001 £ 001 002+ 0.02+ 0.06 0.03
PUFA (g) 11.79 + 351 1126+ 547 0.16 0.06
C18:2(g) 103 + 312 950+ 511 0.16 0.05
C18:3(g) 074+ 0.38 125+  0.79* 0.16 0.26
C18:4(g) 0.01 £ 0,003 001+ 002 0.15 0.08
C20:4(g) 0.09 £ 003 011 £ 0.06* 0.31f 0.31°
C20:5(g) 006 £ 0.03 010+ 0.,10% 0.23" 0.18
C22:5(g) 001 £ 0003 002+ 0.02* 0.24 o.21t
C22:6(g) 012+ 005 020+ 0.19* 0.21 0.18
Cholesterol (mg) 2168 + 77.1 2391 +137.9 0.25 0.28'

1) Values are mean £ SD.

Subjects are college students aged 20 — 30 years

TFA: fotal fatty acid

SFA: saturated falty acid

MUFA: monounsaturated fatty acid

PUFA: polyunsaturated fotty acid

*! Means values are significantly different at p < 0.05 from those of the other method by paired t-test

¥ Means esfimated infakes by two methods are significantly comelated at p < 0.05 by Pearson's in quantity and Spearman's in ranking

Table 4. Nutrient density by food frequency questionnaire and 3-day food records

Nutrient FFRQ(n =92 Food Record (n = 92) Pearson's Speaman's
Protein (g) 3006 + 273" 3413+ 4.77% 0.33 0.29"
Fat (9) 24.68 £+ 500 27.28 £ 6.28* 0.32 0.34"
Carbohydrate (g) 150,17 £ 15.69 14692 + 16.68 0.36" 0.38!
Calcium (mg) 238.57 £ 5592 253.65 £ 75.10 0.33° 0.33"
Phosphorus (mg) 446,30 £ 57.72 468.99 £ 80.22% 0.32 0.28"
ron (Mg) 494+ 070 636+ 1.54* 017 012
Sodium {mg) 29040 + 896.0 2459.0 + 935.0* 0.297 0.26
Vitamnin B, (mg) 055+ 006 056+ 0.13 0.10 0.12
Vitamin B, (mg) 059+ 009 061+ 012 0.27 0.19
Niacin (mg) 605+ 071 740+ 1.91* 0.26 0.26!
Vitamin C (mg) 51,54 £ 12,53 6853 = 52.91* 0.12 0.07

1) Values are mean £ SD.

Subjects are college students aged 20 - 30 years

*! Means values are significantly different at p < 0.05 from those of the other method by paired t-test
T Means estimated intakes by two methods are significantly comelated at p < 0.05 by Pearson's in quantity and Spearman's in ranking



Table 5. Nutrient density of fatly acids by food frequency questionnaire and 3-day food records

Fatty acid FFQ(n = 92) Food Record (n = 92) Pearson's Speaman's
TFA (Q) 21.36 = 4.63" 2190+ 621 0.20 0.20
SFA (g) 676 + 157 7.37 £ 2.56* 0.39" 0.40
C4:0(g) 008 + 006 007 £ 007 0.39" 0.36
C6:0(g) 005 + 003 004 £ 0.04 0.411 0.37
C8:0(g) 003 + 002 003 £ 003 0.40 0.37
C10:0(g) 007 + 005 007 £ 006 0.42 0.38'
C12:0(g) 009 + 005 009 + 0.07 0.39" 0.39
Cl14:0(g) 038 * 017 043+ 022 0.42f 0.39
C16:0(g) 439 £ 10 493+ 1.71* 0.347 0.37
C18:0(g) 145 £ 036 155+ 0.60 0.327 0.28"
MUFA (g) 7.94 + 190 793+ 240 0.25" 021t
Cl16:1(g) 029 + 0.08 034+ 0.16* 0.19 0.16
C18:1(g) 749 + 1.82 734+ 225 0.24 0211
C20:1(g) 005 + 002 006 + 0.04* 0.25 0.23
C22:1(g) 001 * 0003 001 £ 002+ 0.01 0.05
PUFA (g) 666 + 154 674+ 226 -0.07 -0.08
C18:2(g) 584 + 1.38 567+ 2.14 -0.06 -0.07
C18:3(g) 041 + 018 077 £ 0.46* 0.18 0.271
Cl18:4(g) 0.004 £ 0.001 001 £ 001* 0.04 0.10
C20:4(g) 005 + 002 006 £ 0.03* 0.11 0.12
C20:5(g) 004 + 002 006 = 0.05* 0.15 0.16
C22:5(g) 001 + 0.002 001 £ 001* 0.20 0.16
C22:6(g) 007 £+ 0.03 012+ 0.10* 0.12 0.15
Cholesterol (mg) 12250 =+ 38.21 144.70 £ 76.06* 0.06 0.12

1) Vaiues are mean * SD.
Subjects are college students aged 20 — 30 years

TFA: total fatty acid, SFA: saturated fatty acid, MUFA: monounsaturated fatty acid, PUFA: polyunsaturated fafty acid
*. Means values are significantly different at p < 0.05 from those of the other method by paired t-test
¥ Means estimated infakes by two methods are significantly corelated at p < 0.05 by Pearson's in gquantity and Speamnan's in ranking

T ZAReIM T 718 Eol g3 s EHo &3 A 5
FEABIATE 2 O E A S F WA 2 Ho)
AFE ol &3 Algto] AFAHHANNT ZAPHME F
AR ol et o &5 Al 5 A8 3
WAz go] A FHol &8 AREY] 4 a3l 7Y A
A AFH T Eoll &3 Al = 22 HpH o BABIRA
t}(Table 6).

T A 7H e e B 48 nj&L odx)
47.8%, &T3HE 60.9%, B2 56.5%, A 47.8%9)
Rom 7HE H& A2 B4l £ HlE2 oluX] 52.2%,
B53E 47.8%, @A 56.5%, AW 47.8%°) Atk
(Table 7).

TS TS DS o VM =2 B e B
A9 A9 BE3] 2L el EFE ul& ¥ ooz} ni2
F Aol EREE HE7HKE vln g 501 2E Aew
e JouR o|gA e [ &-E Table 79} 712l
&2l Lowest 29} Highest 20| X315t AA7 1S9 of
A 7P S T dPEAE AFAENE AP M E 7}
AR 1597 2550 &3k v)E2 9% 78.2%, ¥
3HE 91.3% DA 78.2%, AW 69.5%01 3 A A Gk
29 L 63.6%°1Ath B3 AAZ|EH 71 B8

Table 6. Quartile distribution of subjects by joint classification of

food frequency guestionnaire and food records

Food frequency 3-day food records Total
questionnaire 1 (low) 2 3 4 (high)
Energy
1(low) n 6 5 1 23
2 8 4 4 23
3 3 8 6 6 23
4 (high) 2 1 8 12 23
Total 23 23 23 23 92
Carbohydrate
1 (low) 14 4 3 2 23
2 7 6 6 4 23
3 2 7 8 6 23
4(high) 0 6 6 1 23
Total 23 23 23 23 92
Protein
1 (low) 13 4 6 0 23
2 5 9 5 4 23
3 2 6 9 6 23
4 (high) 3 4 3 13 23
Total 23 23 23 23 92
Fat
1(low) 1 7 4 1 23
2 5 5 8 5 23
3 5 7 5 6 23
4 (high) 2 4 6 11 23
Total 23 23 23 23 92

Values are number of subjects
Subjects are college students aged 20 - 30 years
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Table 7. Percent of subjects by joint classification of food frequency questionnaire and food records by quartiles (%)
Food record quartile Lowest Highest

FFQ quartie Lowest® Lowest2° Highest Highest® Highest2® Lowest
Nutients
Energy 47.8 78.2 8.7 52.2 78.3 4.3
Carbohydrate 60.9 21.3 0.0 47.8 73.9 8.7
Protein 56.5 782 13.0 56.5 82.6 0.0
Fart 47.8 69.5 8.7 47.8 739 4.3
TFA 30.4 56.5 17.4 40.9 72.7 4.5
SFA 43.5 69.6 4.3 52.2 73.9 13.0
MUFA 304 47.8 13.0 47.8 69.5 8.7
PUFA 21.7 39.1 17.4 34.8 43.5 13.0
Cholesterol 30.4 60.8 17.4 39.1 60.8 13.0
Calcium 43.5 69.6 8.7 47.8 78.2 44
Phosphorus 43.5 82.6 4.3 47.8 82.6 4.3
Vitamin B, 47.8 60.9 8.7 34.8 56.5 26.1
Vitarmin B, 435 82.6 8.7 56.6 82.7 4.3
Niacin 43,5 65.2 8.7 47.8 69.5 4.3
Average 42.2 63.59 92.93 46.71 66.71 8.06

Subjects are college students aged 20 — 30 years

TFA: total fatty acid

SFA: saturated fatty acid

MUFA: monounsaturated fatty acid

PUFA: polyunsaturated fatty acid

a: Lowest column is the percent of the subjects in the lowest quartile of nutient intakes from the diet records and the lowest from FFQ
b: Lowest2 column is the percent of the subjects in the lowest quartile of nutient infakes from the diet records and the first two
quarties combined from FFQ

C: Highest column is the percent of the subjects in the highest quartile of nufiient intakes from the diet records and the highest
from FFQ

d: Highest2 column is the percent of the subjects in the highest quartile of nutient intakes from the diet records and the lost two
quarties combined from FFQ

Table 8. Number of subjects fail into the same quartile by food 7 WEPFAFAARNE FAPAME 7V w2 155
frequency questionnaire and 3-day food records 3} 2530 _._6]__ 31 5o o 78.3%, ‘ﬂ'—?i}% 73.9%,
Nutrient number of % of fotal kappa* i 89, 6%, 24} 73.9%0]81531 A ook o] WHFL-
subjects
(fotal = 92) 66.7 %] 1Tt
Energy 37 40.2 0.36 b, Wi e B 59 YRS 7P B 3
Carbohydrate 39 42.4 0.37 A o] 8.7%, ©<r3HE 0.0% S84 13%, A% 8.7%
Protein 44 47.8 0.39 - =
Pl ojokio] 8. olglon 713 =& C:L

o " o o 2 A G FRE 99%0190W 1Y we S
TFA 26 28.3 0.14 Al oA 4.3%, @53 8.7% G2 0.0%, =W
SFA 36 39.1 0.29 4.3%2 A Y% Ht2 8.1%°130tt.
MUFA 31 33.7 017 = - 5 =

x) WP o7 Ay odoks MHTS 4EFos B
PUFA 25 27.2 0.03 “l‘7}‘ ] o]ﬂiﬁ‘%L 5o u-&oa 40}:1 ‘-"
Cholesterol 29 315 0.17 TGS o) 22 SHOE F7EHE AEE dolir) A
Calcium 33 35.9 0.30 wieghted kappa #t& 73IitH(Table 8). 71 A7 ¥%
Phosphorus 33 35.9 0.32 mEE Tl 2]k ool o A
Viarin B, 3% 91 020 0.36, &382 0.37, @4 0.39, A% 0.27¢1910 A
Vitamin B, 38 413 0.38 AF e 0.2601 At}
Niacin 32 34.8 0.20
Average 37.53 36.6 0.26

.
Subjects are college students aged 20 - 30 years

*: Weighted kappa

Kappa value means ‘rafio of classifying subjects equally into 1 NZMNHT TAIR|Q Y

same qguartile by food frequdncy questionnaire and 3-day

food record £ AT 43S 28T b A 28 st
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2,
7Yt Zuk, B, o), 9}, #r} Fo] F7EE 9151
T 57 AAS] AlEE o

vtz o= eEjutelelA /s o] ARRESE A FAFH
HE A& ARG5S AF2 PSR A=
g8k o] 3 2 o] Aok 317] Wil (Kim
2000a) & A7olx= AF3 A Hu7F 3 242 2
FAFNE ZARAE e

AFAFRE AR AEFES] Y| 727 A58
ZARRE T B ROR A, AF 551 13 43
& AFAFNE ZAA Y BV S F9-she Tt 3
AEFEZ9) /Nl AFUES 2ASRE F4L )

552 vwe A BAE Ae AoE e A

o b
o T ‘r’% it
e

K

e

4F B2

ol WA sk, 3, ZAtol o] A5 ek AE, B,
WAGNE AT PP FHE AF, A, Aol et
AN 2017} gl AFolofof g, ¥ o= 4
FTTL ok PHOR AFHREE olgale] 1 9
= JUAT 1Y Po) FAHT Y AFER BEL 4y
SR WS AT, Pl e o oln) el =

AR} 312 o} o) ARAE & sl skt (Kim

AFAFNE ZAPS AFANES] A} Ao wht A
FEe] digh BB glo] AFAF REThs AR B
W 2AM (simple food frequency questionnaire), 1
3] A3 B3-S WY 7] 5oz A8l 71 717t

B HESES s WP AFAANE 24N

do o

(semiquantitative food frequency questionnaire),
WAt giske AHEHE IR 753k A 2
EAEWE ZAP (quantitative food frequency ques—
tionnaire) 0% T & 4= At (Lee 1997). & ATroA
= "= Coronary Artery Risk Development in
Young Adult(CARDIA) il o]-§-5+= A% 23FA
FAR T ZAPH 2] WS- 0] 8319 (McDonald § 1991) 4
HS AA gl 7hA 348 5 ole WES pdstaar
3kt

QoM AFAHAN T FAR) Y] k] dist A7 &
ato] o] 71R] AFAFHANE ZARZ} fEE o] AR
3 3lom 137kA9] EREe 2 Aol AFHE dopre gt
©et AFZAHAVEFAR E Yo (Block F 1989) -2

A7 - R8s - HEa) - 119
Uzl AFAFHRE ZAR| 2] 7o) v]g3t Aot}

S-EuellA g AFAFHRE AR 2 oA o
Abel gdek&4 Z& (Kim & Yoon 1991), 534 oy
(Paik % 1995), 7382E o] & (Lee T 1997), 3= &
ZF P (Kim & Yang 1998) 5o] it tii-te] 455
=5 o123k A AP B3 -Euetel A 7Y
g AN T FARE i FUGSRALEAAE E
U2 8 ARg-AZo L A2 ol Tt AR E o] &3k 7
$7} ot Il EAY ) /R o] Fojx AdrEolv
ol w2 AFgAF 2 geto] ofge- Aol

FH AF] gevte 2 T AFAHNE AR E %
Yo ub Zadh el oJ3t F&o] vijAl= ] 3lo} HZel= &
A& 7B o7 = AFAFANE ZARPHO] AQtEY &
AgEo| T AFAFHUNE ZARZ A8 (Kim
= 1996; Kim 5 1998; Kim 2000a). ¥ AL &
&3t A0 Fejrt ozl AA| ke o249 FHE A
B 5L w5 AAEn

Thompson 5 (1994)-2 AF4F R E ZAKE o]&-3t

TE Jokro] AFHHE Hotsy] AsiAe 100714 ©f

EEm 2o F3AAoL FL 31911, Block 5 (1992)
E2o| WeE Aoz o] HugrkE 255
1S5 2lo] AF o] HA4agr)EE Ao] ot
e 2 A7 1909719 v B2 dRo g 74
Uz oE B571 28 50] 9lo] Az S8t
A HE AL 12007) egiom g AaQl AE2) A4
A selsi=d] Felrt floelet AEm 53] T
3} & Aol F kA A7t oUAE & WYgste
= gt

g AEF7) 9 LA &
of 2] AT} Zu|E LT UL FHE G

e}

o] 19 HE Wok 5 9lo] $RAT Whgol FPut.

ok

F
:

]

~

flo TE 2
o X

o]

52 ob i
o2 © |

9 (validity) Y A B % (reliability)
o2 Ho] ZA W) nlwEA 22 23S vEhlle Bx
2 gkl Ao 7 AFAHNT ZANPH T A1 ERot
2lo] 34 59 WS ‘gold standard’® 3to] F WY
ol &3t AxE vlwsh= Fojtk(Block 1982). ©] ) ‘gold
standard’ 2= AAP |2 S o) AFgsR=1) o] A%
AFNE AP S W (1Y AEFEE, 78RS 1
Q1EEko] Jid o], ATl thdt s < xjo] 2 HE 2
ol AAERjelA HAasRd o 7] wizolth ey
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AA|S e | Y], ABA Ao, 29
A7k Ak W& 7L 9lof 2AP IR

L3ttt 2131 Chung 521 (1992) Al = 1~
UL ZARSE AT TU 2ARE HHF Alo]e] fro
Aok AR OTE ] Fo] AX7) BEE 39
& Ak Zlo] st A4He Qo] o xM
HAIE] 21s1] FEg TS A%H AP
Bishz Zo] Mg Atk Az ool A
% AR BRE B52 98] ARG E Ul o Rt 24407)
¥ Rimm 5 1992; Liu 5 1994), AAFE ZApY
1993), #4447 157 (Willett 5 1985;
Pietinen & 1988a, Pietinen 51988b; Kemppainen
% 1993), 532A713 Y (Bingham 5 1994) S0 9%
o} fEuetell A AFAFHNE AR 9] B Ao AF
|8 o 2= 2447 3P HHERAY (Paik B 1995; Kim
5 1996), 1443t AR 1290%ke] 244131 3]
o] 88 (Oh & 1996), 6~743r] Z32217]24 (Kim
T 1998), 3 U1t FFAA1EH (Kim & Yang 1998;

Won & Kim 2000a) 5o 313ict.
2 A7 G 2
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mlr o

e

r 2

m e ooy o
R SR N .S

[‘_

7"

(Feunekes &

(oS ird) ‘19_‘ ;‘(——-_ L O = =
QRS Polrizd] Hgo] Hi= HEHINEAE e
A% 102 3] AU UAYE S0 st o

§ 242+ 9% pade) gone g
& 2O R S0 AFHANE AR By L 2

1988a; Bmgham 1994 Klm 1998) T & Oﬂ
TANE Jepamtch Aot AU 2E Fokiold AB
How AFYANE 2APH A FHYol AAb|S e
3 AT} 4] i) 1 o] 8 oM NE S ZA}
o] G2 F0Tet AZE 2 Aol 412 1
U 7|8 AE) R ol 4Fur S49FE A
£310] A0, WES 2AFT 0] A AFH
= AR ALSISL] Wl A4 el ol S 4 )
THT AZPeTh, B8t AR S vro] 1 2
o] ohEt A3 HFE ol AU WS Tl AFA
HAREZARE 3517 whizo] B34 g 2
o e oy ¢} eglE ~°ﬂ A
o] AFFe] AAIEHRG o & }i% o
ANEE AFTH R ARl e BH e ) A%

FE}

=

BN

AAE 738 1 AUAE AFshE AFoIV &
5 go] Z3Z AT o qR) 9} @raEolA
AR Fg%0] WA Uk 7S *ﬂz}t‘L T
o v 2RSS 715k g elA 715

o}t AEAFH S I} S TFEAE WiAE ‘3}15}
Nle) dFHZele wld w9 Zol(day to day
variation) 2} AZ4& <l }o] (seasonal variation)7F 1.
™ g 9lof 2]t 2Jo] (day of the week variation) 7} 17|
Ee] AAISHE 7S] Hit AFHE &) ok
o] it} Kim 5 (1997)2 ©ild A3 o] QYo ut
2} xfo] 7t itk 31911, Chung 5(1992)2] Biox:=
HIER A2l A ] T8l 1] Fshohar efict.

B E ARSI QS BaAFHBE €7 A8
M ZAKL FE F7IAACE skl AA AR AT
A7E0.97F €71 faiMe oldAlE 1214, 382 11.8%,

i 12,39, Apge] 29 13.84Y 3kl AP B st
iz 3R THChung 5 1992). A7 17kl AolXd HA
Alel] AHHE 2SI E v AT AR
HAZE TPV 53 At oA RE A —1% 3~4
A AR2] 71Fo| Ageb 747 718/ BEeg A
o2 Halt} 654 o2 wR1& tiako g 7UZE] AAP]
Exell o3l Aol dHZS ZAFS Gersovitz 5 (1978) 9]
Rare) Slepd 7YURe) AR 1E ) % Ay} A A
HAFR Aglon, ZARY RS 85%7} 2U 7R AU 2

715351908 B T4 Bt AR 7153 AR 60%0) %ﬂ}
5 Hasle] ZAP|RIo] AW 71&e] RS
73 vt

JHER B AFeME 3Ue] AP o R AF
AANEZARAE ARz} 3ileh AFAHFNE A
At 2159 e) 952 vlE-S FellEd FRE 0.84, 1]
EFIC 0.79, Yol 3h i g
2 0.9~ 1.1ARIE 10% A58 Aol& Hlor g F vt
k] FoFh FAFE Apol7t BA stk A7t
21EEEO] thh Bkl E o] AdF o] HiErtEE &
= FA LGkt

A

s
-

7}

A7

o=

> >
9

]
]

it

32

]

1000 kcalZ 2% FYgi W th-e] Jgelx]
AAPIEe] et FLDETE AEHANE ZAM ] <%
FHEERG F o]RE AFAH el o2 YHZF

ol SR AT AFS ol T I WEel AFA
el oAz A 2PN TP e A &
ATk, R AFAHNE 2AP eI 53] gt
FepB7Ee 3] Itk 3190 B2 (Willett 1988) o]
WA= DAt A7) SN st o ki 4
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T HPof o3t Joka AFHEES ko F A E Pearson
A .

ol AFAFN ST 3 U3k AApIEHeR F
Ast Kim (2000a) 2] A3}t A+= Pearson?] A#A1 57}
oA 0.32, &zl 0.28, A 0.41, ©r3HE 0.1201%]
3L Paik 5(1995)0] AEAAHANER 7 w124 24471 3]
Ao 2 4% Pearson®] A#AGTE odR] 0.44, gl
A 0.38, A% 0.39, B<r3LE 0.4201%0t) Kim 5 (1996)
o] F Ho] AFHHANEALS} 24417 P ES Hlwst A
ToMe 3 RS AFAHHRNTTAR} 24473140 2] H)
WXk 7 MRS AEANFNEZALS} 2441713 2] w)
WA B ZJolE 1o A WA F wAlelA] ZHz) oy
2] 0.57,0.18, @22 0.39, 0.24, A% 0.37, 0.31, &=
3}E- 0.58, 0.16°]ATh.

2 A7) Pearson FRATE 2] AYAd+=3 v
3 Hd oyA| g} gaEe] A vl w2 A4RdAE B
ole] x|ute] A% AEdo] £ Holdt)

2 FAFNE AP WAl J3E S 2ol
o] el 2o)Ez HAojFl HHFR R AhE v
7He du)7t glom weEba E4 2 4TS ot A
a3t Spearman?] AIAIFE 0] 831 =A< A
A& AHE A3, ouAE 055, @A 0.52, AW
0.38, &381E 0.539) A Bof tjAlH 2= Pearson
o] A9} vl A9E Bk Kim (2000a) 9] A&
A= ey 0.31, @@ 0.34, A 0.44, & gE
0.15°1% 31, Kim & Yang (1998)2 oidx] 0.39, =]
0.38, A% 0.39, BHr3kE 0.45% B8kl §lo] duka o
2 7 A7 Ao} visssiGit) 2 AellA] A AF
AFNE ZARR = oA 2 ded ) ek g§431E 9
Pearson®} Spearman®) “43d¢] 0.38~0.562 % v|x 4
T2 oy 53] ofjuxu) 'rakE, dld o] B9 0.50]
& Hoj o]lF FuAl] AFHE & wkedsitty AzhEc,
A AFFe| e FhHARNE TS =7 3

o .
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] AHAAS A
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#
o2
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AFEL A HES v Willett 5(1985)2 9% B &
Pearson A#AIG7 785kl 2313031, Pietinen &
(1988a)2 Pearson &#AIG7 g B 3 Akt @l
B33} Ak A aeta, I3 Ak 718K
o B ok $eheke] Aol Kim(2000a)2
Az} x| ute] A9 degFnig - 2polvt ot BrgEe]
A% 0.12904 0.430% 713t A o7 Basta Qluh 1
U Kim £(1996)2 daFu A & Pearson #AIGF7}
Gulg 2 0,39914 0.37%, AW 0.3714 0.19% &
28 0.584014 0.272 sobRithar dtod & A-ef 22
RS B}
A3 BT Spearman®] 43 AlFE GA| ZHasto] ©
WA A ek Y] 49 74 0.29, 0.34, 0.389134t
Kim (2000a)< 914 & Spearman®] A#A 71 A
Hho H|Zaalal TilAe- 7hasl o, BrdlE- $Uls)
gra st Kim 5(1996)S @28 A & Spearman
o] A7 gl L 0.35004 0.312 AR 040004
0.32%, &3HE-2 0.55904 0.200 2 ZAsiavty B
3har glo} B Aol e} 2 Aol ot e A=t
B ARt @4 Wi} B odtoll 9814 $ Pearson
3} Spearman?] AHAT7E T AR o o A3
ATE 5F& T4 HouA = W3ttt

AZAFN T AR AA1EH ] 7 el &gk A
FH7} dvhd AR SR detshs o2 JUYAE AF
2ol w2} 45Folv 55 0F o] AAEH el 7t
a o ok AFF 7O 7 B Algo] AFELNHNE 2
APHOM = 7hE wo] AF3 o7 EREEVIE ATn.
WS 2ol ARt

B 99 Table 79 A& vhE A+23=3 vl s
1w Willett % (1985)2] AT-oA= AFAFHANNE 24
A3} AN EHE Blwair] F& TFOIV 22 1 Al
g2 2FE 8180 48~49%013 0 22 2774
52 U8 74~77%9 o A E EHE vEe
3~4%0°)9lt}. 53 Pietinen %5 (1988b) 8] A7 M&= +
g Afol o) 7h2 F-9lof &3 Hl&o] oA A
35~42%011 3, A1 EHANA 71 v 9] 9] 5]
AZAHNT FAPoA 7R AL W 2890 £ 1]
& AUA= 57~T1%, AL 71~73%°13ch

38, Kim (2000a) 2] A7}l X &= AAISR oA 71
wo- =3 g} AEAIFNIE ZAPHAAM E B 15+
3} 2%l 431 vlE-2 Q%] A9 61.6%, AHS A5
69.2%°1J T AAP|EHANA M B2 S5 AR

FAFNE 2APIIA 8 153 257l &3k vl

b

il
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& 57.2%, A% 42.9%0130c), vl Wil 85y =
EYAEL 7P FE Tl E WA= 7.7%, X
= 0.0%°1303L, 7 52 SFoME odA] 21.4%, A
0.0%°130t}. T3 Kim 5 (1996) - 45302 &3
) WA 24A1F SAPH ) AdF o] T W B
o AFAHFARNE ZAPH) A3 Fo) 7B e F 7))
woll &3k ¥]&0] %] 87.5%, B8d 81.3%, X4
62.6%, &3k 81.3%°13 1, vz B5E SoA B
A &L A 0%, A 12.5%, AW 0%, B4-8-2
0%tk HH 2 ¥EA 2447 3AHH Q) AF ko) 713
T 5 uY W AFAFNE AP B2 F )0 =
woll &3h= 0lgo] oA 80.0%, & 60%, A4 60%,
EEHE 80%0)0 1, w2 B5E 2 B 8-8 o
YA 6.7%, SR 26.7%, AW 20%, €ESHE 0%0)Q)
o B ysklet,

& ATolM F 7 o S ok A3k 4
THOE BRSNS W A2 5H0E EREE=AEE
T wieghted Kappa @& o|ui=] 0.36, &t531%
0.37, @94 0.39, A% 0.27°]Ych o] & Kim &
Yang(1998)°] 2A 123837 AFH WL ZApo s &
e VUL AHEES 55F0E FRIS o O gz
A, @bl A Bardt Kappa %k 0.27, 0.08, 0.23,
0.298t} E9kth Oh 5(1996) 8 55F0% REaS o
Kappa #to] d%F 0.34, A% 0.340]0vk B1sbgl o
Kim (20002)2- 45922 ¥53S o Kappa gto] 9=
0.36, A 0.4601Q0thaL Baslw Qo] 2 AF-Ax}e) n)
5% ghe Bola Qv

o e g FTHA B uf & AolA] set AE 2
NEZARR] 9] ARE APPSR 9] Aute) v wet g,
Wz A '35 9] Pearson® Spearman A<=
H A E3, E3 ofuix) ¢} grstE, i ) o)
- el 22 4ol 3 nle 9 2AG ke @

of &8 u]go] %9kow Kappa gto] ABATE7} 8
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535 AuiAIs BE S FHH 0T YT &
ANE ek 1 59 i aAE Sl
YR 2AIS} e Y9 TRIENE 5
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o & 61N AF e AET 192719 235202 74
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HZ F4o] 455 3.

e AFAEHRE A RS A58 98
92749 20~304 AU S oz HT LN AF
AFHRE ZAR} 3 Y7 AP EHE FAlf AAjEle] T
el ogh 19 Ha FUda AFHHE 3t v wsisich

F ubHel 9%t 1Y HHFYUAE paired t—test® 8]
g A3} gerslEoly Atg A AEAFNEYY
FHo] 9k, HiEv} Yolobal, HlEN] C2] 9= 44}
7155 el o sk Fgo] E9k

T ool 98t Y94 HFF Pearson?] AaAlr =
HIER CE A Y3hd 0.27~0.56°)% 2, Spearman®] A
PATE 0.29~0.55% BF BAIFSZ {31301, o
VR ¢} §3HE, A9 aild o) A9 Pearson? Al
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