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Dietary Fiber Intake of Middle School Students in Chungbuk
Area and Development of Food Frequency Questionnaire
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Abstract

This study aimed to offer groundwork for grasp and evaluation of nutritional status and dietary fiber intake
through 24-hr recall method among middle school students in Chungbuk area. In addition, this study attempted
to develop food frequency questionnaire (FFQ) for dietary fiber intake. Average calorie intake per person a
day was 2035.6 kcal for boys, and 1876.7 kcal for girls which were 75.4% and 93.8% of estimated energy
requirement (EER), respectively. Percent estimated average requirements (%EAR) of calcium, iron and folate
were the lowest showing 34.3%, 54.2%, 67.5% for boys and 36.6%, 59.2%, 64.4% for girls, respectively. Average
dietary fiber intake per day was 17.6x£5.3 g for boys and 16.5+4.8 g for girls which indicate 54.8% and 68.8%
of adequate intake (AI), respectively. The main food sources of dietary fiber were polished rice and kimchi.
The main food source groups were vegetables, cereals and their products were fruits, seaweeds in the order
named, indicating 68.44% total dietary fiber intake from vegetables and cereals. From preliminary 39 food items,
19 food items were selected to derive the correlation coefficient of each food item between 24-hr recall and
FFQ method. Correlation coefficient was increased from 0.71 to 0.78 with significant level of p<0.01 after
adjustment of FFQ from 39 items to 19 items set. Percentage of classifying subjects into the same levels by
food frequency questionnaire and 24-hr recall based on joints classification quartile Kappa value was evaluated.
Agreement was highest in the second lowest group showing percentage to correspond rose from 90.2% to 92.4%
and Kappa value of 0.54 to 0.59. Consequently, FFQ developed in this study would be useful for estimating

the groups which show low intake.
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Table 1. Nutrients intakes of middle school students in Chungbuk

Nutrient Boys (N=139) Girls (N=143)

Mean+SD (%DRI) Mean+SD (%6DRI)
Energy (kcal) 2035.6+450.5 (75.4)” 1876.7+448.2 (93.8)
Protein (g) 38.6+11.4 (85.8)” 35.9+12.8 (102.6)
Fat (g) 29.7+11.1 25.8+10.0
Carbohydrates (g) 299.6+67.8 285.3+:69.4
C:P:F ratio” 69:18:13 70:18:12

Mean +SD (%EAR) Mean +=SD (%EAR)
Ca (mg) 274.0+101.6 (34.3) 274.6+109.1 (36.6)
P (mg) 1052.6+309.3 (133.2) 969.0+286.1 (164.2)
Fe (mg) 65426 (54.2) 714106 (59.2)
Zinc (ug) 89+27 (106.0) 85+2.3 (118.1)
Vitamin A (ug RE) 791.6+390.8 (131.9) 711.4+343.8 (142.3)
Vitamin B, (mg) 14405 (127.3) 11404 (137.5)
Vitamin By (mg) 12405 (80.0) 11405 (110.0)
Niacin (mg) 17.1+6.6 (131.5) 15.9+5.1 (159.0)
Vitamin C (mg) 84.4+53.6 (99.3) 86.4+65.7 (115.2)
Folate (ng) 215.9+98.6 (67.5) 206.2+88.3 (64.4)

YRatio of percent energy from carbohydrate, protein and fat excluding from alcohol.

Y9%EER (% Estimated Energy Requirements).
Y9EAR (% Estimated Average Requirements).
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Table 2. Dietary fiber intakes of middle school students in
Chungbuk

Boys (n=139) Girls (n=143) t value

Intakes of dietary fiber 17.6+53" 16548 17
%AT” 54.8 68.8
"Mean +SD.

?AI (Adequate Intake) of dietary fiber: g/day.
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Fig. 1. Distribution of total dietary fiber intake of middle school students in Chungbuk by 24-hr recall.
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Table 3. Major food sources of dietary fiber estimated by 24-hr recall

Ranking Daily fiber sources

Dietary fiber contents of edible portion (g/100 g)

Contribution ratio (%) Cumulative ratio (%)

1 White rice 151 18.00 18.00
2 Baechu-kimchi 2.98 12.98 30.98
3 Tofu 2.47 6.09 37.07
4 Ramyeon 3.09 5.70 42.77
5 Bean sprout 2.55 5.67 48.44
6 Onion 1.47 5.58 54.02
7 Laver 33.6 4.19 58.21
8 Bread 3.45 3.68 61.89
9 Apple 1.40 2.43 64.32
10 Potato 1.42 2.34 66.66
11 Garlic bulb 59 2.30 68.96
12 Melon 1.13 2.26 71.22
13 Yogurt 0.18 2.19 73.41
14 Carrot 3.06 2.01 75.42
15 Red pepper powder 39.69 0.92 76.34
Table 4. Contribution of food groups to dietary fiber E u 97t 0.822 71 =& AAAS BYa, wiF1 XA

Food group Contribution rate (%)
Vegetables 37.72
Grains 30.72
Fruits 6.68
Legumes 6.86
Seaweeds 5.58
Potatoes 4.39
Mushrooms 0.67
Seasonings 1.26
Oils 0.53
Total plant food products 94.41
Meats 2.31
Eggs 0.61
Milks 2.67
Total animal food products 5.59

e x

(
==

R
ETED TS

\
TFom e X &

:L
S#
O

co

S

&

\

2

>2
&

S ¢

=3

R

ol

%

o\

rr

O

o,

o,

1>

o
o
u

R

H%o}"iﬁg &+ ,\l‘:]— Kang»‘r Kim<] ?i:rL(ZS)Oﬂ
2ol dfr AdF A 7118 5 FaFdaFo] Ha

g5, 39F{, FF €22 YR, =
T(2005)2 AMAF, TH 1 AF, FLF, WE2F,
Yeta A & A7 Aol Blsd Fds Bt

Alo|MS

S

T

X 8

Zu

0.9,
o
O
N

o]-lj
=i
fru

MEHITZAX| S| EIHE
AZFAFNEZAY I 2427334 7ol AddA:
FAANEZALA &} 244 7F 3R ol &g b2 Ee
+ 7% 7+ Pearson 4TA

o] 4¥& Table 59 2t}
A Z AN EZALA] 9] E}F =5 Pearson A3 #A 2 A

A)
o)

Al
2

)17

0.78, 2t 0.76, ZHAF 0.65, 74 0.64, FHE 062, 32 057,
7052, 74~ 051, A1E<E 050, ;=] 049, 3} 0.47, 2w
047, A% 0.46, V19 0.44, A% 043, =244 041, F 0.35,
ob% 0312 Fo4< Rtk W 719 038914 006
B B A7 20741 9] AF e ARASTE g A
Eheth ABASTE B AFL T 2PN BE o]

=
T s

fF71dA %] ZFE O AAAT FBA ] R AEL
AFAAN AT THE FHO 2 U 3ol
*15 FHYA Fe Ao ehgon] AuHo 2FA
MmzAbg oz 2AbE Holddf AHFel 24412 3%
Hol AFHT & Ao Z HYriE YLt olE B A} 5~

790 ol FolA AFHA 24 A HolHRe Fo FHY

ol AaFU BAF] ek AN 2A JeEREY) &
ol AlMAR O Z MAE R = AZLS FEAFA HHUE

2AA 9] %] 0 e fdleleta AztEnh e
A Z AN T AP M E B8 2Fo
350} 24N7E B Aol 2 1

=

2 5435

2 Aole} Az

Lr

oy
Jhr

it Mg

A)
2

o]

X

T ZAPE I 24X R o ol 1Y 3
A= Table 69 AASHGT =
AN =2 AL A o) A 21.5+14.9 gol AL
F ZAM A= 17.0£5.1 go 2 29|
ol BTk EI AEHHNE

b A o] - A3 ] Pearson

o
=

do oy

=+
Al
2]

(o3
Joomx p» &

R

oy ol
o

2
Lo
ot

F

RN
>
ﬂ)_". r\l

N,

Sote

ox T
do o >

Lo

Jo

M o
ok o
2

oo MR o iy

Lo
ﬂro‘

3E

rr
o

Dk
[\)
=~
>,

oo

)
i
o

8 [0

2
2

U

Jo
Lo,

¥E
1 2
ro,

o

2

)

[o

olN

9
oo
o,
ofl
3
it
fancy

¢

4 oo N omx B ook
3

2 oy B

i
i

g

30
[0

an

LU
N >~

-
IR 2

2
4 4
2

k1
n 2
k1
>
2o
2 (L,
=)
2 o
-
rE
S~
>
3
o
or
s
2,

zi' > i om

o,
i

071& o2 Oﬂ%L ﬁﬁr uhe2
7 e FFEoR A7 wEa
93k AT AN T ZALA Y el
Zhe] Aol A F941

ro
X

ush
)
o
o
L
it

o
his

oot ©orfr org ©



FRAYG FI49) Holdf 4A du L AFHANERAA AR 249

Table 5. Comparison of food intakes estimated by 24-hr re-
call and food frequency questionnaire

24-hr recall FFQ

Food (n=282)  (n=pgp) Fearson’s
White rice 376.2+36.8" 3631+656 0.8277
Baechu-kimchi 264.2+33.3 5787+41.1 0.78"
Ramyeon 246.1+55.3 233.0£794 0.76™
Potato 161.0+188 989+174 065"
Tofu 208.9+85 188.7+195 0.64™
Bean sprout 194.3+135 204.6+145 062"
Melon 1709+16.0 184.8+106 057"
Laver 146.1+28 183.0+21 0527
Noodles 140.1+7.8 1468+67 0517
Breakfast cereal 1149+28 132.3+53 050
Orange 89.7+36.2 105.7+57.4 0.49™

Green onion 73.8+6.4 95.4+12.8 047"
Bread 195.7+22.0 2085+34.8 047"
Sesame leaf 784+43 79.8+53 046
Seaweed 457+3.2 482+50  0.44™
Apple 1965+50.4 290.8+59.2 0.43™
Balloonflower 472+3.2 482+39 0417

Radish 38.3+12.1 1039+195 0.35
Curled mallow 706+13.1 79.1+160 0.31°
Kiwi 76.2+376 91.8+44.0 0.38
Banana 98.2+252 186.5+54.3 0.35
Boiled barley 124x124 245+16.3 0.32
Radish kimchi 305+28 69.5+29.1 0.29
Broccoli 220163 294+348 024
Korean leek 35.8+4.6 43.3+26.2 0.21

Bread (with redbean paste) 65.2+30.1 106.7+68.8 0.12
Spinach 365+10.3  95.0+234 0.26
Korean cabbage 36.24+29.1 100.7%+33.7 0.19
Canned pich 443+135 116.0£32.6 0.18

Pineapple 245+23.0 539+287 0.15
Drying radish 14+14 89+6.0 0.14
Pickled radish 10.6+2.8 326+53 0.14
Beetroot 16.3+1.4 72.7+29.4 0.13
Braken 11.3+£5.3 69.5+6.4 0.12
Mushroom 12.8+5.0 56.0+9.6 0.11
Beans cooked in soy sauce 1.1+£04 199x£64 0.09
Burdock 78+28 86.2+6.0 0.09
Ramson 16.0+3.5 56.4+85 0.08
Grinding soybean 10.3+5.0 479+17.0 0.06
"Mean+SD.

?Nutrient intakes measured by two methods were significantly
correlated by Pearson’s and Spearman’s coefficients at
"p<0.05, “p<0.01, “p<0.001.
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Table 6. Comparison of total dietary fiber intakes estimated by 24-hr dietary recall and FFQ-A

24-hr recall (n=282) FFQ-A (n=282) t value” Correlation coefficients?
Unadjusted (39 food item)
: 21.5+14.9 48" 0.71"
ISt
17.0+5.1 Adjusted (19 food item)
184469 2.3" 0.78"%

UPaired t-test (‘p<0.05, ““p<0.001).
%)Pearson correlation coefficients.
YMean =+ SD.

YIntakes measured by two methods were significantly correlated by Pearson’s coefficients at p<0.01.
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Fig. 2. Distribution of total dietary fiber intakes of middle school students by FFQ-A.
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Table 7. Joint classification quartile Kappa value based on percent agreement between food frequency questionnaire and 24-hr

recall
24-hr recall Percent agreement ‘
FFQ-A" quartile . . Kappa value”
Dietary fiber (g) Lowest Lowest 2 Highest Highest 2
Unadjusted 24.2 90.2 325 454 0.54
Adjusted 28.6 92.4 29.2 36.8 0.59

ll)QuantitiVe food frequency questionnaire (FFQ-A).
Z)Weighted kappa.
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