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Seasonal Variation of Food Intake in Food Frequency Questionnaire
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Obijectives : This study was conducted to investigate the These items were typical seasonal foods such as mandarin
systematic error, such as seasonal change or inadequate orange, plum and green vegetables, while the single
food items, in a food frequency questionnaire administered questions consisted of inadequate food items such as thick
to workers in a Nuclear Power Plant, Korea. beef or similar soup and various kimchi products.

Methods : We performed three repeat-tests with 28 Significant seasonal changes in portion-size were found in
subjects on May 13, July 8 and Dec 16, 1992. Our food only two items: cooked rice-brown and fresh - frozen fishes.
frequency questionnaire (FFQ) comprised 84 foods Conclusions : The systematic errors observed could
organized into 7 food-groups, and was composed of the caused loss of validity in the FFQ. Consideration should be
items of usual intake frequency (8 categories) and the given for seasonal variation in FFQ survey and meth-
amount per intake (3 or 4 categories) over the previous odological concerns are needed to improve the quality for
year. We compared the means of intake frequency and the measuring usual diet pattern.
frequency of the portion-size according to each season
using Repeated Measures ANOVA and Pearson's chi- J Prev Med Public Health 2007;40(3):239-248
square test with Fisher's exact test.

Results : We found the significant seasonal changes of Key words : Diet surveys, Questionnaires, Seasons
several food items in intake frequency measurement.
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Table 1. Food groups and each food-item in questionnaire

Food Group Food-items

Cereals - Grain (N=19) Cooked rice, Cooked rice-brown, Mixed rice, Fried rice, Rice cakes, Sushi, Dumpling,
Noodles, Naeng-myon - Buckwheat noodles, Instant noodles, Pizza, Boiled potatoes,
Fried potato, White breads - Loaf breads - Toast, Donuts, Other breads, Butter (with
breads), Margarine (with breads), Jam - Honey - Syrup (with breads)

Meat - Fishes (N=15) Beef (ribs, boiled beef, etc.), Thick beef soup - Other beef soup, Pork (pettitoes) -
Ham - Pork cutlet, Pork belly - Bacon, Chicken (turkey, duck), Dog meat, Liver (cow,
chicken, pig, dog), Sausage, Raw fish, Salted fish (mackerel, croaker, etc.), Fresh -
Frozen fish (roasted, boiled, dried, etc.), Processed fish (canned, boiled paste, etc.),
Squides, Shrimp - Shell fish - Oyster, Salted sea foods

Vegetables - Side-dishes (N=8)  Kimchi {kkakduki, cucumber kimchi, etc.), White kimchi (watery radish kimchi, pickel,
etc.), Green vegetables (green pepper, a dropwort, a wild rocambol, etc.), Lettuce, Native
lettuce, Green yellow vegetables (cucumber, carrot, eggplant, etc.), Mayonnaise(with
vegetables), Boiled vegetables (spinach, soybean sprout, mushroom, efc.)

Stew - Seaweeds - Beans - Eggs  Kimchi stew, Soybean paste stew, Fish stew (a pepper-pot soup), Sea mustard - Tangle
(N=9) weed - Green laver (soup, etc.), Laver (except kimbob), Egg (chicken, duck, etc.), Bean
(boiled beans, etc.), Soybean curd (include bean-curd dreg), Mung-bean pancake

Tomato, Mandarin orange, Orange - Grape fruit, Apple, Peach, Plum, Banana, Pear,
Fruits (N=17) Melon, Water melon, Strawberry, Grape, Kiwi, Orange juice, Tomato juice, Vegetable
juice, Fruit juice
Snack (N=11) Tcecream, Yogurt, Cake - Chocolate - Candy - Biscuit, Nuts, Milk, Soymilk, Cheese,
Coffee, Black tea, Green tea, Carbonated beverage

Other foods group (N=5) Garlic (except condiment), Onion (except condiment), Ginseng (except tea), Stirred
starch vermicelli with vegetables, Pickles
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Table 2. Top 10 food-items among those with more frequent or rare intakes

Frequent intake (per one month)

Rare intake (per one month)

Spring  Summer Winter Mean(SD)

Spring Summer Winter Mean(SD)

Cooked rice 536(160) 47.1(21.7) 495(21.1) 500(19.7) Pizza
Kimchi

Coffee 4.1(224) 250(203) 213(21.5) 286(21.1) Sushi
Green vegetables 204229 80(129) 78(14.1) 123(179) Kiwi
Milk 112(152) 108(146) 145(156) 123(15.0) Cheese

Egg (chicken, duck,etc)  150(162) 133(137) 80(98) 122(136) Butter (with breads)
Garlic (except condiment) 15.6(20.7) 109(143) 94(139) 12.1(165) Margarine (with breads)
170(196) 83(135) 103(13.1) 119(159) Dogmeat

Onion {except condiment) 144(205) 84(114) 57(89) 9.7(146) Ricecakes

109(100) 79(93) 69(80) 87(9.0) Donuts

Laver (except kimbob)

Boiled vegetables

0105) 0105 0000 0104
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Table 3. Means of food intake frequency and overall frequencies of portion-size (only for statistically-
significant items shown in the table)

Food intake frequency Portion-size
Mean Small Medium  Large
N D) pvalue N n(%) %) %) p-value
Cereals - grain
Cooked rice-brown Spring 26 3.1(123) ns 3 2(667) 1(333) 0(00) 009509
Summer 28 09(4.1) 4 20600) 2(500) 0(00)
Winter 27 28(114) 5 0(00) 5(1000) 0(00)
Naeng-myon - buckwheatnoodles Spring 28 14(24) 00507 16 533125 10625 1(625) ns
(portion size for only noodles) Summer 28 13(25) 19 5(@263) 13(684) 1(53)
Winter 28 02(09) 13 1(77) 120923) 0(00)
Donuts Spring 28 03(09) 00949 9 1(1L) 7778 I(1LD) =ns
Summer 27 12(29) 8 1(125 5625 2(250)
Winter 28 02(0.7) 7 2286) 4(571) 1(43)
Meat - fishes
Thick beef soup - otherbeefsoup Spring 28 18(4.1) 00391 19 2(105) 17(895) 0(00) s
Summer 28 05( 1.3) 13 3231 10(769) 0(00)
Winter 28 02(07) 17 6(353) 1@®47) 000
Sausage Spring 27 17(3.1) 00290 14 10(714) 2(143) 2(143) s
Summer 28 14(29) 17 12(706)  5(294) 0(00)
Winter 28 05(12) 10 9(90.0) 1(100) 000
Raw fish Spring 28 1.6(14) 00305 25 3(120) 20(800) 2(80) ns
Summer 28 3.8(64) 24 2(83) 20834 2(83)
Winter 28 14(24) 2 6(273) 15682 1(45)
Fresh - frozen fish Spring 28 12(24) ns 16 7437  9(563) 0(00) 00917
(roasted, boiled, dried, etc.) Summer 28 08(22) 11 736 2(182) 2(182)
Winter 28 08( 1.6) 18 10(556) 8444 0(00)
Vegetables - side-dishes
Kimchi Spring 28 460(21.6) 00140 25 14(560) 10(400) 1(40) ns
(kkakduki, cucumber kimchi, etc.) Summer 28 33.0(21.0) 25 13(520) 11(440) 1(40)
Winter 28 38.0(21.2) 28 17(607) 8(286) 3(10.7)
Green vegetables Spring 28 204(229) 00011 24 8(333) 15(625) 1(42) ns
(green pepper, adropwort, awild  Summer 28 8.0(129) 22 11(500) 1055 1(45)
rocambol, etc.) Winter 28 7.8(14.) 21 12¢5672) 7333y 2(95)
Stew - seaweeds - beans - eggs
Laver (except kimbob) Spring 28 17.0(19.6) 00249 23 8(348) 14609y 1(43) ns
Summer 28 83(13.5) 23 13(565) 10435 0(00)
Winter 28 103(13.1) 26 12(462) 13(500) 1(38)
Egg (chicken, duck, etc.) Spring 28 150(162) 00131 24 3(125) 19(792) 2(83) ns
Summer 28 13.3(13.7) 25 4(160) 18(720) 3(120)
Winter 28 8.0( 9.8) 25 301200 17(680) 5200
Soybean curd Spring 28 102(132) 00210 23 3(130) 1409 6(261) ns
(include bean-curd dreg) Summer 28 56( 8.1) 2 7318 11(500) 4(182)
Winter 28 46(39) 27 6(222) 18667 3(1L1)
Fruits
Tangerine Spring 28 40(49) 00039 23 2(87) 5Q2L7) 16(696) ns
Summer 27 33(698) 23 5217  8(348 10(435)
Winter 28 92(9.5) 28 2(7D)  7(250) 19(679)
Apple Spring 28 62(77 00196 23 3(13.0) 12(522) 8(348) s
Summer 27 39(69) 23 6Q61) 12(522) 517
Winter 28 95(96) 28 5(179 1842 5(179)
Plum Sping 27 43(76) 00374 17 3(176) 6(353) 8@ ns
Summer 28 13(4.1) 17 5(294) 6(353) 6(353)
Winter 28 14(30) 13 2(154) 7(538) 4(308)
Banana Spring 27 17(24) 00348 17 2(118) 12(706) 3(176) ns
Summer 28 1.3( 23) 20 42000 11(550) 5(250)
Winter 28 05( 12) 14 2(143) 100714 2(143)
Orange juice Spring 28 64(100) 00207 18 3(167) 13(722) 2(1L1) s
Summer 28 24(4.0) 16 6375  9(563) 1(62)
Winter 28 27(50) 19 23105 15(790) 2(105)
Fruit juice Spring 28 42(67) 00414 15 4267y 10667y 1(66) ns
Summer 28 1.0(28) 14 4286 9®43) 1(7))
Winter 28 1.8(34) 17 3(177) 14(823) 0(00)
Other foods group
Onion (except condiment) Spring 28 144(205) 00357 24 12(500) 11(458) 1(42) ns
Summer 28 84(114) 22 8(364) 13(591) 1(45
Winter 28 57(89) 20 7(350) 115500 2(100)
Pickles Sping 27 57(128) 00803 18 12(667) 6(333) 0(00) ns
Summer 28 16(45) 17 7@12) 10(588) 0(00)
Winter 28 12(25) 21 13(619) 8(38.1) 0(00)
Snack 1(16.7) 3 (50.0)
Black tea Spring 28 06(21) 00214 6 2(333) 8(66.7)3(25.0)0(00) ns
(portion size for only sugar) Summer 28 18( 13) 12 1(83)10(58.8)4(23.50( 0.0)
Winter 28 15(09) 17 2(11.8) 1(59

" ‘ns’ means ‘not significant’ , p=>0.10
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Table 4. Reliability of food intake frequency : Spring vs. Summer and Summer vs. Winter (only for
statistically-significant items shown in the table)

Spring vs. Summer Summer vs. Winter
Spearman Spearman
correlation  p-value  comelation  p-value
coefficient coefficient
Cereals - grain
Cooked rice 0496 0.0073 0.486 0.0075
Cooked rice-brown 0416 00343 0488 0.0084
Mixed rice 0.389 0.0368 0587 0.0008
Fried rice 0513 0.0044 0633 0.0002
Sushi 0579 0.0010 0435 00183
Dumpling 0.696 <0001 0.554 0.0018
Noodles 0595 0.0007 0677 <0001
Naeng-myon - buckwheat noodles 0571 0.0012 0230 ns
Instant noodles 0.696 <0001 0.680 <0001
Pizza 0.204 ns 0480 0.0083
Boiled potatoes 0.095 ns 0464 00112
Fried potato 0226 ns 0.528 0.0039
White bread - loaf breads - toast 0559 0.0020 0.576 0.0011
Donuts 0.389 0.0406 0625 0.0003
Other breads 0.566 0.0017 0460 00120
Buter (with breads) 0424 00276 0752 <0001
Jam - honey - syrup (with breads) 0495 0.0074 0.791 <0001
Meat - fishes
Hick beef soup - other beef soup 0.645 0.0001 0397 0.0331
Beef (ribs, boiled beef, etc.) 0257 ns 0.583 0.0009
Pork (pettitoes) - ham - pork cutlet 0268 ns 0551 0.0020
Pork belly - bacon 0672 <0001 0431 00197
Dog meat 0722 <0001 0338 00729
Chicken (turkey, duck) 0.568 0.0016 0462 00117
Sausage 0.735 <0001 0.634 00002
Draw fish 0463 00115 0.631 0.0002
Fresh - frozen fish (roasted, boiled, dried, etc.) 0395 0.0339 0272 ns
Processed fish (canned, boiled paste, etc.) 0472 00113 0510 0.0047
Squids 0.532 0.0030 0410 0.0270
Shrimp - shell fish - oyster 0594 0.0009 0.59 0.0007
Salted sea foods 0471 00114 0571 0.0012
Vegetables - side-dishes
Kimchi (kkakduki, cucumber kimchi, etc.) 0541 00025 0408 0.0280
White kimehi (watery radish kimchi, pickel, efc.) 0354 0.0595 0.504 0.0053
Green vegetables (green pepper, a dropwort, a wild rocambol, etc.) 0638 00002 0292 ns
Lettuce 0.5% 0.0008 0400 00318
Green yellow vegetables (cucumber, carrot, eggplant, etc.) 0521 0.0037 0547 00021
Mayonnaise (with vegetables) 0789 <0001 0449 0.0146
Stew - seaweeds - beans - eggs
Kimchi stew 0.606 0.0005 0.195 ns
Soybean paste stew 0416 0.0247 0350 0.0629
Fish stew (a pepper-pot soup) 0.704 <0001 0335 0.0757
Sea mustard - tangle weed - green laver (soup, etc.) 049 0.0062 0210 ns
Laver (except kimbob) 0453 0.0136 - -
Egg (chicken, duck, etc.) 0572 00012 0.670 <0001
Bean (boiled beans, etc.) 0.700 <0001 0.554 0.0018
Soybean curd (include bean-curd dreg) 0495 0.0064 0482 0.0081
Mung-bean pancake 0380 0.0459 0257 ns
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Table 4. Reliability of food intake frequency : Spring vs. Summer and Summer vs. Winter (only for

33 -

statistically-significant items shown in the table) (Continued)

Spring vs. Summer Summer vs. Winter
Spearman Spearman
comelation  p-value  correlation  p-value
coefficient coefficient
Fruits
Tomato 0355 0.0641 0219 ns
Tangerine 0.750 <0001 - -
Apple 0.541 0.0030 0339 00717
Plum 0415 0.0281 0418 0.0239
Banana 0.748 <0001 0468 0.0104
Pear 0.366 0.0508 0416 0.0249
Melon 0.568 0.0016 0.364 00519
Strawberry 0488 0.0073 0251 ns
Kiwi 0.575 00014 0.085 ns
Orange juice 0512 0.0045 0377 0.0438
Tomato juice 0473 0.0109 0.188 ns
Vegetable juice 0523 0.0043 0467 00107
Snack
Ice-cream 0.602 0.0007 0.538 0.0026
Yogurt 0752 <0001 0.566 00014
Cake - chocolate - candy - biscuit 0.700 <0001 0.628 0.0003
Nuts 0.566 0.0017 0.539 00025
Milk 0671 <0001 0610 0.0004
Soymilk 0713 <0001 0.355 0.0588
Cheese 0.838 <0001 0636 0.0002
Coffee 0.821 00752 0593 0.0007
Green tea 0525 0.0049 0297 ns
Carbonated beverage 0464 00112 0455 0.0131
Other foods group
Garlic (except condiment) 0.634 0.0002 0306 ns
Onion (except condiment) 0354 0.0595 0222 ns
Ginseng (except tea) 0522 0.0037 0440 00170
Stirred starch vermicelli with vegetables 0414 0.0318 0436 00181
Pickles 0375 0.0492 0466 00108
* ‘ns’ means ‘not significant’, p>0.10
A5 LAY B Aol = ALY e B Ao deh 34
FLANG UREY I G40l T BT - FT B B
vhebA shsiek 48 279 gad gt 2ya,
TF - RN AdE AH A5 HdA & He gags A fld F2
Aolg 2o WE - BYY S A AHUA HE Fadi 2E e 38
A% 35710282 & ol Fl vlal 7 02 7o Qlof 3HAEY Eds o]
A gtk ol 84 54 47120l % g b Al Urk ER AL TE
LA YA - U AH WEt A AFSulE B e 3 duE A Fo
HH02 Mol ot B EA b s WE 0@ 0 FRY 4Pl &
Asz, 24 AR Bl TA AF B obx B o] AriA o2 Hol HHaH
AEE FAhE AT 9 Aog g & 7bsAol vk A5 5% - AR
4 (overestimate) 3t 2 02 WQIth v IR E - ST A A Sl
EW - gl7) o] A o El AA ST o A Aozt yehiAl B €4lo)

71 ol A0 7 2ALE G =Y BY
7S o] E S 07 7HFE| o=
2719l e T Y 22 grES
2% A7 Bty Az

>
>
o
KU
s

%% AARY AA F2 A
Fof yohiths 7129 A7 Az s
(1] 28] £ AT BT 4G
A

B - 3 49 9571 3ol

EREERD
gA5o] o

4 4] 238 02N et

e3] s 4
Rk
|#3He $EE A
Zolth. wit 2
AF=e] A4 o
o7 Hol gl &
o 48917 4

ok ux 32

—

e
to
3
N
—_
(-3
o

ol
-

&3] & 4 QA 3
& 7hsAdo] itk o
Willet BHAFS] 2] 74 of &
H, 2E 4FS 44
# ZAE 379 A3
GaE 9] Fdol
Zo| 1A} shute] a5 of
gate A¢ sEAES

ol
12 He

J X oHu

o K to
xo

L e oo mx rf rlf ¥

P

o .
)
d {0 >y
2 o
> 58
- o
2
afl R

HH
o o

i
2.
=
rir
vapaye:

ot
iy
=2
3
ol

Ao
>,
L o
Il
)
o T—DJ
[o]
el
— oo
i
o HJ ioi
r_‘% rir
4
i ot E{?u s
T o oS Co T - Q11

1> 1
o |o

o fo
sy, N

o

> I
Lo )

)

Ol

S

e Hr r
ilo X 0
o [k

)
|
O

o,
)
i

ox
ol
e
o
i
miz)
X
0
rE
bl
BN

>~
=

oL
w
o,

w7
=

% o

ol

ob

i

19 o,

™~

4

Mo i
R
—Ho
_O|L

X

o o

ro,
filo ofy

(e
)

il
N,
[y
Rl
o

Ag0) s
b5 A7} 24
o e

A, A

of w2t 4

v
Go
N
1o
oot

!

iy, rir

o
bt
i

TR
ikl
=

_IHU o —{

1o mx & st yo

oL
=3
Sl
P
=l
a1 =
o &8‘1
g =
d 2
o i X
EEU
[o
5 T
&

ri o ek Hu
¥0

x (o o O Ji KU g o e (o pE ok

Wb X o
i
R

L
i
N
oY H

)L B
&5

™
1o
>
=111

fr

o
N
21
o
X
j&
Br oft
o

“,
o
—
¥
o
=
e
—
=
ox
o 2%
L X oo i o

A o

J
o
o (¢
- ™
_>|: -
e
=y

o] A Q3}t}H{17].

AA(ZAF7), Q0] 3hHe} A2 A
of A#9le] 71 ¥& A T E et
SH0F At o] $
gluet wRlEo] 74 ol Al A et
2] 213Fo] #inj 9} w541
U H Aot} [18]. ©]
3 Boll 71 =& A3
71 e AHNEE Ve
A5 A3 35N 7T
7F et o) 4
A1), o, vy, 25
Zo| et G PHoT
A8 Ay WA E A g
hte FEO 7 Bol A st
F5roll whet A& A7 Gekx
M et Axkz 5t o £ E,
£, Al 3, A A, 7 o], n)ue
AAE gl g7, F-5, Lo, uiF, 7t

=
el
o
oo

I

>

i
=
4

o
g Mo
oju oft

ez
[Sai
i

(

g

L
rir

A

ok
2
%
20

[*]

e
T O
i g e

N
=

e
(I

EEN
e !
R ot oY ox rfer 2 1o 2 pS o 1L

bu T2

2l
ul
H»

i, o

et
In

po o

|o
o
)
N

w4

ol
oy



3L Iy A3 =]
2], B, A7), B AR A

F7Htal r19).

SO (E L, vy, 47 2 F
o S dif-iol BHEE AFHE A
A opAR TAE el wet 59 A
FH 57 o A B8 FeeHA =
Al vERg SRR g A ey
&7k g ke gl A AFL
gHA Rl oAl W FUEEHE
A 507 ZAEE ol o A4
&R0z Azt

BdFe A e A4H g A3
e Afo|7} & A F ol ] H ZAte]
/‘15_% At} A 53t 2ol At Al o]

FEEHA T A vl A A Aol

7}"0“{} AdFHA ) A5 g4 Bl 9
o} frolgt AW Apo|7} HAEGIT 7]
& Ao gE=d Aol §lof AA
of wp2 Wol= 7§17t ¥o](between sub-
ject variation) 2} 7HQIU} ¥ o] (within subject
variation)l] H] 8] 7] 7} A& A0 FE B
53 gk 200, Al el whet AfAQd
Aok AFZel fro)et 2ol 7k SiA
% Hololl A ApA| ek Bl A #
o], 7§Q1ZF Moo Bl )2 7]ej L7}
o 2R & FgtrhaL sk Egt o340
el Hs) A FFE o Yol ¥
21 QY o) AT B o
T AL B Aol Sl B
St AR A ECE B EA = AEE
ol fr= A 2fol7t feaHA ek
U gloks AL A Ho|2 A% &

g mg

ol_O__CL
M

-
§ AL A7t 2 4 988 ANE
o AF ) A AL AF ] by
ol WA BEAFS VAT 7IE
ATAME & % 5ol [18), SeLe

FHAGE 29 598 240 97 4
At e s,
QUK F20 B F2k Bo] 4 3

22} ARl BE AFHAUE

N
g N\d
32
nu
o

me l’)’
L HE
Mt ol

R

T LS
Sy o
L
~N o rlo
g

1o

2
Hu
2 ol Hu
_L]—OIFJ
o, o b
M2
g

N

_':L_l‘
S
=
™o

oo
@
o

o
Y
B
a0
-
>
—d
ofn

o i L oo H>

o
ol
o
o
flo =
-
oloi
o

B ok

3o i )
39
o
o

ot Kl
-y rlo
Somx
i =)

cir

N

3
Y

pis

A ol

ad
A
lo
il
=)
N
o,

=
o
2L
=
N
-
L ofl g M

(

(o
uin
to o
o > 1o
oX
o~
Ju 4o rir
r ol v
S

Norir
re oy
‘3 Eny
E =)
B by o
g =
N O
=l
fu
o
N
i
v

AR A
AlA . L@Ea,@,q(ﬁlo] J_U,%%01
oo ‘WF ol3} 2 HH Tty
L AHUHS 2 A1, o
ola) 5.2 41217} o150 FaBrhe B
5 2 wiekofA] o]shsio] 4 4 91
[ww]lﬂéﬂﬂﬂ“ﬂﬂﬁ
o

o

L
FSL
N
k3
l‘Ulﬂl

_mnﬁm
ek rlo

L 1 ot r-“l ol

MUy 0

Folxith o] 3 2el 4AE 1
%—iiﬂ*@ﬂ°‘%
= 74544 9

g/q o 7hzko] W]

2 stel @

oY
=
P

ol 2 jo rlo JH
lo

e >E

) s
Jl

o]ﬂ

1 o

N
iy
oz
rz
:4_
y 2@

-3
—+
o
oot i,
o
H =

fl

o =
2 g
ofn
iE o5 2

e —CS>J

< oo
U mlo P
by o

o & L ot Lol
=

A
2

- T
.y
o
N
g

U 1o &
TS
;E‘
o
>
.,
~
Ir i
2 = o
o 0

gl

Ir oz
2
=

g
s

L EE rlr o ol 22 BN e Jm 4N 5L of e e o —E
>
s
o
ol
o
[
=
=
et
ox

SN

2

v
™
E i
po (o
fok,
>
Ny
Ir
ko

oo
Lol s
>,

o>
=1
brlt
mu
>

s

o
%
o
o
ful
OO
5
ot
fa
|o
KU
-

¢
o
ff1
=
ol
)
o
b
1 ox e
ol

oy o

S&
Z O o
o
~

oF 3k Aol %
FATAGCE-H Y
A AR - 2D
71-6}5’__0_ I;H_L‘S]-)‘ o)
J—F°1 =H], 4] 7

®ﬂ~wnﬂb50
4 g0] 4 231

Avie) AR E A%

dlo Fi ot

L |o
N,

T
=2
S

dlo o
> O Tk
2

O
o

>

=)
a

rir
o > N
2
o offl g
BN e
o

o
ox
i
N
N >E

il
%

ALY

s
nE
Ho
Ao,
o
N
o

ZAbe] B A Aok AAF Es 245

£ Uebic HEA), v, He3
Sol Aol 4lo] BF BEF o 4
& pol W Wolue] A% B, ol
A BF olat o 4 WAt 2o}y
o s Aol AR A% $9)
gol vl$- o} A FoE B
7 ol Bl 7ol 4 ek o]t A
A AR Wole] B AolalAE 3§
SIS RERECELS 201

AR AR A Aol S vhel
W AT L Y S L A
o) ¥ HAE B 4 44 A%
shih B A% MEA T Fob
& ol eatch 7, A A 4
A95o1A o8 ALY Aol E Bl
AES QelE 7, 2] S A4 3}

SO A Ao w2 4313 Ao} B
Asloi gk ol 94 AR 23t v
PIE A Aol 212 AT o
HAE A 3354 et
s B

B3t 2] 972 4200 494
0 A2 Yol T 2 3
349 Bol BE 9 433 W)
oA Gzt o FF 449 71
227 e Aske 249, 9 ¢
28 4F0)AR 9% aedl g
el 93 ol 25l At 4ol 3
sttt o A% 2ol ere A ¥
FUs $30 2L AFFA A

ATI‘:

Al

o }'ﬂ_g‘r—%
fr r2 o i ol o

O.

C

oz sd
$4 7 95< Zefdjor g Aot

& AT B A sH= A
FE el w2} oA Ao & Kol
YA e FaolM BE AT
= AFS g8 A Wkt ol
7)€ THAME =9 bk A, A4
Fed, 5 A RT o BE(1UE
718, BE oleh o7 sl W
3T S0 dddle BF e
232 Bl [12). F& A 24
AHF D EY Baidor et Ay
0Tk AHFY 71 el tst A
o A% 2 AHg D9 7E £ AY E9]
ARESEIL Qe EAEE VIE 8EeR
AT AR (A, A Y 3%
AR [A¥F] 5)2 B AFHZ did 2
oA e S 22 7 s slofrh



s B8] A Wb ohd A% (A - A A AR, Sekd, A A HA 4 9 HEL §
3 198, A4 1R, A (1] B A, 0AA FA A 5L AH 5 EapA go2A edle 241 42
FL T 5 Qe A9 (AL [ReE, WM o Wa) & ATNE HAIFT  ofmalt 290l 9 4 Stk ABAF
24 AN IR 5 Fol B S Stk ol 2 A 9RE 2N UF SRS 4 PR ek
SR ARG 1R R TS 02N NERAUE BN ANYE Sl 21 AT BRE WA 5T

R A ® 53 ZAH9 454 el gol e 9 54

A7t st A o) q
4 T ENT L L EV P E I I B

. g %

AHZ A gl HONEEET A Selrid AAu ek de Aol vkt Besith o B8 2 eFE N
LA AL AATIN L A D el TG AR TR Aok B 19088 B9 4 g
F2 Zol7) gal MuA Hedtth A A9 Aol NRE AA Ak o]27] o] AuEThE AFAHNE 2APY
FE 20T AT AEF T A A el A4 1 B TR} o B ALY 5 s ) ot
27 W] 520] B SR BAGH Aoy #A| F shiele] 2aint. g Aol
EAdAARR AN R FEd S 2 gy ane eind g ded 2 2R 100 RE fida
oh 53] £ A7 2ol BAARI SAF AT 2A N BT Qe 087 Qrhd ZAME SRS SuA)E 1R
of g A AL FHT A N 5519 07 ATgH o7 AT AX 2 L FERF 9 Fo|th ARAE

S A g old2 S FUE op guyR oF 2AWY 0F S0l B4 AaT AR 4 25U 43
etel BpAolrt. 42} AFSAN A Az gl ek A RF Y F IS el IRSE dstu
ol Vgl W AU 240 o) g Sof ARNF AL ZANY S40l g2 4FE0 Hu B8
Slet Aol ek o) ARAD L o] o Ao meh A 247D ol A9t BT @ BEel 54
=l (52022,23], o &3 A F2 A3l E“é 27 Uehteg), o] 2AF Ao B AdAEo] T HA Tt 4 AH
Bbofueh ol B, Aol S AT 5a = e AES Hads A2 W o] A wvs} S0 Hold £ gl
Lo S oA e dRE ARAN o 02 gyzgas) dolAt 1 e e ARAEE) BRE A9l
ehe oo A ALER AT AN e 42 el g 4% Bad oslE AR agle) 4B 4H 0
A AEUALE AEASANE TGS ¢ g o = oz Beagsl 9 E2 Hole A0 Yehi deh B8
ERATEAUE AN AT S pojg 2% 24008 R/t $UAE o) YEEF 0FE $RAEY YL
oS ZIEA U B &S RE OIS g jjo0 52 pusn g otk o] OREA 4FE U0 43 W
BE, 0¥ ol42R TEHE LA g cugy) g @i AL Qe A 2 el ABE SNV £
Auc B4d 89 L T zggun apdas AAEEY)  ANY 058 AR 5 A0 27
R WA TR FEE NI g e nahe 294 BAY UE  FAHNE 244 2AT 5 Y= A7
suriee] 2 TARIL BN UAT 2 o guz g Aot ud A 0RES Zo] YL IR 4
SIS UETANACANE S o1 g olejar e FE w24 ERSE AN Aol 1Y Foa
@A AT A 22 BV 0ge ez s 0L Aol o3 ugeE 2008 278 3 4
AT Y 28 RIS TAY g w0 pAS SuET 4R ol B histel gtk
HEA QT N 42 71207 1M WES BUA e Aol Sl WE by

EGARAE SHADANIZZ ) pamezsg AR 52 o 2A0HE A ok 20] B2
AN BT LN AA BN ) gqore masor s 5 29 AT o po). 23] 0w 2449 £ ol

HEAE ZNRG B A W o) g 29 A4S BT oldish  So) AR 4o Bela 49,
O A3} Y Aol e Wb obuck A8 Wgolh o ZA 278 A el Askalolof gk
HERd @t B A2 T AE A g aago) Asal olala $5 24 20l UF B0 5 EE 9
I ST W5 2l %%J"‘*’j‘ 2w AR A e @ B0l 48T 4 Qw24 2
e e M e deaum el onA s 1Y 30l deE dAE sol sy
DAEE T ; NS HET 5 e ANNS DR 02A AT Aolgh 24 A W
Aol R AR HFEE BT AA DL g gc cppopy ol 3 B4 AUl AHA AR AT HolE TRE 5 g
mAE SR AT HPLHEET oy gge Agsiol A ol 4% 4 AwTn RATEF A AL 2
ATk SN A R EOR o oMo s $2TE S ALE B o150 ATk AL 14 24 F
425 - 2 By - ), 2%



A8 4A0E A% 23 4R
F 519 59 3% 4 2401 48
At 2 24 Afo] (A AR o

22+ 719 717ke 1este] &

BN
>

ot

2%

O

B o)) wE) 98 2AlE
& a3 volof 2k WAE 5
0% s elRIe. BT
&% % 9 716 Hololx
£ 2714 479 070 g
4 A Aol 23

baund

=2 §§ o Mo

o ot rob
o WY, 1% off oo @ L

of

%a
2F EH??HH
L3ft.

w2

T Z 7 A ‘J%—% 7HA 3 i,
MH T AT A3t A3t £ F 7]
= ISol& 712k Aozt Slck A4S
Altﬂoﬂ meh AEE grks AL 18 e
o2 A7 At AL £AE A
R A ki
AT AFAHRNE ZAtelA B s
AR 2578 BFE AHete Ao
ol AT} g aglo] ;e oj Aot k.
|74 S5 482 wste 3 o
AR A A Hol= ¥
712 5 Qi kA A
=AMk Gl ofel o
Tl A A ol g efste] A E
i&k@ﬁM%%ﬁ&i&ﬁ%%
A, A A 7E 287

X

o
ne
i)

(o]

(o3 i;

of X,
R

x -2
e

-

U
=
b
R
Sl

°c 2
o
i

-
=

WA, AA BAZ 5 ol
o gfo] & Fai7h A A wolE 1y
s ) obm A4 o] gakel W
52 A% ARAAZ T 3

24 A W AEAUNE 249 BE 4A 95

o) it whet t¥-2o| AL HE 2
Ab 712 ERE S HFo R AYo] W
shatenia 414 Bt A%l 147
SF FoE M A&H0E Folg Ty
A, & AAH LRl YehA 2 A
o1, o8] i Lx} } & okAro 2 AN
ol wig= gk AAA 577} old F
Z+$) Q F(random error)2] &A4bo] viehd
308 Aleh Av 1d S 1% 4
o] A&7t AAEA ol hst AE & F3

]g c:jlti u]_olzﬂ- 2= 017111]11]-% ‘/‘L}\],cﬂ

=2 T v o
A& ol thek &7t §lo] A Al
HA] gtk

Y

_4=

=2

b

ol 2 o, rE
QL

yo Mgy o o

wcgjo] Z7k3}
o)1 A % ol 4EA
QAo B0l Z7hax o
A £ 879 g goz
& 475 A AR 34
R0l #F aha 279

k=) ¢ﬁ°] % Aoz Az

~
_

11] I
>0
2
o,
2
=
rﬁLl SRR S ol

=2

tlo §2 ¢ oo 2 rir

ket

> o
=
>

)
o5

il
o o
o, fo
i

a8
]
X
rhu

=
o M

>,
0,
>,

S 4w
BN
S
>,
rlr
_0|L

. IR
3

uE

i3

S

2
o2
Hdo
Lol HE
o
é

o
~
=,
2
Ay
to
S
nld
tjo
es
1%
_%
DA Y=

rlo
e
>
ol[[‘
I
lm
ol
E PN of

o3
N
X
1>
s

fe
it

o Mo

BN
S
>
oo 1o e i pot 1O ox

54 —{O o_>ﬂ, F{ﬂ

S oX o T v Ot
I

>

1o U

£, o ob rir oot orfr

oo 1> oX
glo oH 2
i
e 2

rn:
39 I

._Kl of rir =R
ko
e
|t
rl
Ans
Ho

g}

s

o}

r2

-
2
i
flo
=
oft

o of MM
o

RN
3o

to
TR ]
rie i

2
ey

4
B

O
¢ o
M
4> oZ o & ol |o

(Z to rIr
o Aoy Mo

e

2

o

(‘3&
M og, filo 2
-+ oo H
o JEFEE
e

- it

o Ru)
mkkzi%rﬂ o
4y o >
o 3,
('U]O I-E jio

A o
N
)'_Ot..ﬂ,
o= F

ofr
=0
|
N
—_
e

>
-

by
ik

B eRe 371489 194 344
#0) A2 AT AEE 0§

AR wst 247

iz

1. WHO. Diet, Nutrition and the Prevention of
Chronic Diseases. GENEVA: WHO, 2003.
Report No.: WHO Technical Report Series 916.
[cited 2003 April 23] Available from :
URL:http://whqlibdoc.who.int/rs'WHO_TRS _
916.pdf

2.Huber JT, Schoonover WK, Kashka M.
HIV/AIDS and Nutrition : A bibliometric
analysis. Med Ref Serv Q 2000; 19(4): 29-37

3. Willett WC, MacMahon B. Diet and cancer-an
overview. N Engl J Med 1984; 310(10): 633-
701

4, Randall E, Marshall JR, Graham S, Brasure J.
Patterns in food use and their associations with
nutrient intakes. Am J Clin Nutr 1990; 52(4):
739-745

5.Kim MK, Lee SS, Ahn YO. Reproducibility
and validity of a self-administered semiquan-
titative food frequency questionnaire among
middle-aged men in Seoul. Korean J Comm
Nutr 1996; 1(3): 376-394 (Korean)

6. Willett WC. Nutritional Epidemiology, 2nd ed.
New York: Oxford University Press; 1998. (p.
3-147)

7. Lee JK. Exposure assessment in epidemiologic
study-diet survey as exposure assessment.
Korean I Epidemiol 1993; 15(1): 11-13
(Korean)

8 #AHZAL 4 FA Y 58 F700)
o 98 ZAHAE 224, A2 ThE
24 94 A} 9 34 FRe] Y o
8 A 1996. p. 491499

9. Hankin JH, Rhoads GG, Glober GA. A dietary
method for an epidemiologic study of
gastrointestinal cancer. Am J Clin Nutr 1975,
28(9): 1055-1061

10. Kim MK, Lee SS, Choi BY, Shin YJ, Cho YS,
Ahn YO. Semiquantitative food frequency
method as an epidemiological tool in a rural
community, Korea. Korean J Epidemiol 1994;
16(1): 54-65 (Korean)

11. Choe JS. Study on frequently consumed dishes
and menu pattems of middle-aged housewives
for 1 year. J Korean Soc Food Sci Nutr 2003,
32(5): 764-778 (Korean)

12. Subar AF, Thompson FE, Smith AF, Jobe JB,
Ziegler RG, Potischman N, Schatzkin A,
Hartman A, Swanson C, Kruse L, Hayes RB,
Lewis DR, Harlan LC. Improving food
frequency questionnaires : A qualitative appr-
oach using cognitive interviewing. J Am Diet
Assoc 1995; 95(7): 781-788

13.Kim WY, Yang EJ. A study on development
and validation of food frequency questionnaire
for Koreans. Korean J Nutr 1998; 31(2): 220-
230 (Korean)



248 FAY - A - AL -

A

14. 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. 1. A self-
administered food use questionnaire with a
portion size picture booklet. Am J Epidemiol
1988; 128(3): 655-666

15. 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 qualit-
ative food frequency questionnaire. Am J
Epidemiol 1988; 128(3): 667-676

16.Block G, Subar AF. Estimates of nutrient
intake from a food frequency questionnaire :
The 1987 National Health Interview Survey. J
Am Diet Assoc 1992; 92(8): 969-977

17. Ahn YJ, Paik HY, Ahn YO. Analysis of
relationship among the intake frequencies of
the food items on food frequency ouestionnaire
administered to middle aged Korean males.
Korean J Nutr 2000; 33(2): 202-215 (Korean)

18. HARAF 2002 A UG SZAH-
IL g 2214 2154, 2002. p. 15-16,

el

107-447
1, BN, IS ABE 371903
AR, B 2002

20. Kwon ES, Ahn YJ, Shim JE, Paik HY, Park C,
Kimm KC, Ju YS, Kim DH. Within- and
between-individual variation in nutrient intakes
with day of the week and season in Korean
adults. Korean J Nutr 2004; 37(10): 917927
(Korean)

21.Kim BH, Kye SH, Lee HS, Jang YA, Shin AJ.
1999 Seasonal Nutrition Survey (I) : Food
consumption survey. J Korean Dieteic Assoc
2001; 7(3): 282-294 (Korean)

22. Villegas R, Yang G, Liu D, Xiang YB, Cai H,
Zheng W, Ou Shu X. Validity and repro-
ducibility of the food-frequency questionnaire
used in the Shanghai men’s health study. Br J
Nutr 2007; 97(5): 993-1000

23.Rimm EB, Giovannucci EL, Stampfer MJ,
Colditz GA, Litin LB, Willet WC. Repro-
ducibility and validity of an expanded self-
administered semiquantitative food frequ-ency
among male health professional. Am J

Epidemiol 1992; 135(10): 1114-1126

24. Ahn Y, Kwon E, Shim JE, Park MK, Joo Y,
Kimm K, Park C, Kim DH. Validation and
reproducibility of food frequency questionnaire
for Korean genome epidemiologic study. Eur J
Clin Nutr 2007 (in press)

25.Ju YS, Kim DS, Kan g JW, Seong JH , Kang
D, Cho SH, Pack DM. Development of
questionnaire for evaluating health effect
associated with air pollution. Korean J Prev
Med 1997; 30(4): 852-869 (Korean)

26.Park BJ, Kim DS, Koo HW, Bae JM.
Reliability and validity study of a life style
questionnaire for elderly people. Korean J Prev
Med 1998; 31(1): 49-58 (Korean)

27.Block G, Hartman AM, Dresser CM, Carroll
MD, Gannon J, Gardner L. A data-based
approach to diet questionnaire design and
testing. Am J Epidemiol 1986; 124(3): 453-469

28. Cody RP, Smith JK. Applied Statistics and the
SAS Programming Language. 5th ed.
Englewood Cliffs: Pearson Prentice Hall; 2006.
p.236-278



