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Nutrient Intakes and Physical Fitness by BMI among Middle School Students in Seoul

Jae Yeon Lim, Hae Bok Na'
Department of Food and Nutrition, Seoul Women’s University, Seoul, Korea

ABSTRACT

Proper nutrient intakes and physical fitness focus one’s attention on health promotion. This study was conducted to
investigate nutrient intakes and physical fitness by BMI in middle school students. Health-related questionnaire, dietary
intakes, food frequency questionnaire and physical fitness were studied. There were no significant differences in health-
related questionnaire, food frequency questionnaire and physical fitness by BMI, but several nutrition intakes, pre-
ference of salty tastes and the proportion of iron deficiency of female students were significantly different by BMI. Al-
though the female obese group (BMI 85 — 100 percentile) had decreased the proportion of iron deficiency and increased
fish intake frequency than other groups, obese females did not show better physical fitmess than other groups. And the
average Ca intake was below 75% of Korean RDA in both male and female students. Significantly positive correlation
was found between calorie intake and push-up of normal (BMI 15 — 84 percentile) male students (r=0.29), also sig-
nificantly negative correlation was found between protein intake and 50m dash of normal female students (r=0.22).
And significantly positive correlation was found between beans and bent knee sit-up of normal male students (r = 0.25),
and significantly positive correlations were found between beans, meat, eggs, green & yellow vegetable and sit and
reach (r=0.20, r=0.28, r=0.21, r= 0.19) and significantly negative correlation was found between beans and long
distance race of normal female students. Therefore, this study suggests that proper nutrition and non-obese states should
be achieved for health promotion in middle school students. (Korean J Community Nutrition 10(1) : 22 ~35, 2005)

KEY WORDS : BMI * obese * nutrition * physical fitness - middle school student

e TEHY

N B

7)ol g g0l

748 21 w|gte|th(Huh 1990). %
& o= A HAE 5 Qlovt, B3] 87] oksn A
EF-2d(Dietz 1983), °l& 5ol <8 Al

2001 A7 T AR &2 AA A7) 46%0

2ty gl oo (Ministry of health & Welfare 2002), 3t
Argg ¥ vy ﬂ"%"é Arde ZF Axe] /4o o}
z2vg 7424'4 cekst gl 7IX 3 3louy, ol dHo]

Ard 120054 1€ 3¢
A 1 20059 19 254

‘o] A& 20039 M&oiRhstn
Fo]zl A

TCorresponding author: Hae Bok Na, Department of Food Science
and Nutrition, Seoul Women’s University, 126 Kongnung-2-dong,
Nowon-gu, Seoul 139-774, Korea

Tel: (02) 970-5645, Fax: (02) 976-4049

E-mail: hbna@swu.ac.kr

sradrul 2ol o] o]

A W3} 3438 A= 1 (Morrison 1994), Ao} A
sto] AYMEF7 FF5HA 78 (Dietz 1983), 43
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TI%, BMIE Table 19 #AAEIIch 8 BMI= 984
9 B¢ 16.4, 20.6, 2822 oAl lo)F B, o
gtgo] AT 16.6, 20.3, 2742 A 74 ol

Bk Gt o3ty B BMIZ} S/l w374,
AAE, HRETE fFeg Frleigon, AR &
¥ (fat distribution) = oj8t9] 7<$ BMI &7t upet &
oz Fristelont, G Ae ST YL
o)zl iR onh HHEe U TFERD fo3oR F
otcth HIREE(85~100WE 45 & A, A £, 1]

% 90

Male Female

[JBMI < 5th Il 6th <BMI< 14th  EX 15th < BMI < 84th

7] 85th < BMI < 94th [l BMI > 95th

Fig. 1. Distribution of subjects’ BMI percentile.

dAd - YeE - 25
NE T EE T X EojA g vt ARE
Epstrt
T ogg Y AF 9 ARE Sl JFEEHE A
B(& 54 kg, 162 cm, o}: 52 kg, 158 cm) &} v]is] B
WE o, FEAS AFo] o gol Wk ZoE vETh
E= vwdlgls w, A5 A AJEd w2t fos
zjolg Yo, ofghge Jaty Hrt AAPY ggo]
gRoz o A4 Jeht(p < 0.001), AHE7] o889 A
4% A 5HOE FAH0] o|FofRA e AVIY B
ollet A FEES JFoz A F7Pt A th=
B9} At Barlett 5 1991; Jang 2003). 7379
ARE AAAD Y= A B39} Rt JEge o
A0 Fghd BT A el sigsisich

2. HY o ANE g
el e Y 85 JE, 37 ZE A, o
21} o8 71e} A& 9t A3 EE Table 2—59] YER)
ok A &% A G, ozl 25 78 AolE
EOW uskoY, FHTS AR +F(FE 2@, 9
55 157Ul 4~53] 3h= B9 3 o= AoE et
kkoufl RE FoM 2% &5, Ad 2242)7), A
35S FE 3 %ol EcH(Table 2). 815 2
= ARRE Gt #1t f9A zo)E B 5 gliler,
2 20~30%, A7 vRhEE 2 30~60

Table 1. Anthropometric indices of subjects by the percentile values of BMI"

Thin (n = 8) Normal (n = 104) Obese (n = 42) Total
Weight (kg) 413 +097 548 +15° 769 +1.1° 509 =14
Height (cm) 1585 1.1 1615 +19 1648 *1.4 1622 +1.8
Male Body fat (%) 159  +06° 201 +07° 324 +05° 231 £06
(n=154) Fat distribution 0.795 + 0.0010° 0813 £ 0.014° 0.922 + 0.011° 0.840 + 0.012
Obesity” 798 £1.4° 986 +1.7° 1332 = 1.5° 1066 +1.6
BMI 164 +03° 206 +05° 282 +043° 224 +04
Thin (n = 10) Normal (n = 126) Obese (n = 17) Total
Weight (kg) 419 +£08° 506 +0.7° 713 *+09° 524 +087
Height (cm) 1589 + 09 1571 +10 1611 £1. 1677 10"
Female Body fat (%) 219 04 244 +03° 379 x04° 2.1 +£04™
(n=153) Fat distribution 0.763 + 0,000° 0.803 + 0.00%° 0.897 + 0.001° 0.811 * 0.000
Obesity 804 +1.1° 986 +09° 1318 +1.3° 1012 12"
BMI 166 +04° 203 *03° 274 *+02° 209 *03

Thin: BMI 14 percentile, Normal: BMI 15~84 percentile, Obese: BMI 85~100 percentite

1) BMI: Body mass index, weight (kg) /height (m)2
2) Mean + SE

3) Different letters (a, b, c) within a row are significantly different from each other at alpha = 0.05 as determined by Duncan’s

multiple range fest.

body weight - ideal weight
ideal body weight

4) Obesity degree = x 100

5) ==, ++x: p<0.01, p<0.001 significantly different between male and female by Student’s t-test
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Table 2. Physical activity of subjects by the percentile values of BMi

Thin (n = 8) Normal (n = 104) Obese (n=42)  r™value
Light physical activity 37 (37.5)" 27 (26.0) 15 (35.7)
(n'\ic]";) Moderate physical activity 5 (625) 73 (70.0) 25 (59.5) 2.4
Heavy physical activity 0 (00 4(40) 2(48)
Thin (n = 10) Normal (n = 126) Obese (n=17)  r*vaiue
Light physical activity 5 (50.0) 35 (27.8) 5(29.4)
(,ie;“?;) Moderate physical activity 5 (500) 86 (68.2) 11 (64.7) 22
Heavy physical activity 0 (00 5040 1(59
Thin: BMI 14 percentile, Normat: BMI 15~84 percentile, Obese: BMI 85~100 percentile
1) Number
2) %
Table 3. Walking time of subjects by the percentile values of BMI
Thin (n = 8) Normal (n = 104) Obese (n = 42) r*value
<10 minutes 0" 0.o” 2019 0(00)
10 — 20 minutes 0 (0.0 16 (15.4) 3(7.1D)
Male 20 —- 30 minutes 4 (50.0) 22 (21.2) 4(95) 135
(n=154) 30 ~ 60 minutes 2 (250 39 (37.5) 23 (54.8)
1 -2 hours 1 (125) 13 (12.5) 9 (21.5)
> 2 hours T Q25 12 (11.5) 3(7.1)
Thin (n = 10) Normal (n = 126) Obese (n = 17) r*value
<10 minutes 1 (0.0 1008 o(0m
10 — 20 minutes (e (sX0)) 17 (13.5) 4 (23.5)
Female 20— 30 minutes 5 (50.0) 25 (19.8) 0( 00 17.6"
{n=183) 30 - 60 minutes 2 (200 51 (40.5) 10 (58.8) '
1 -2 hours 1 (100 20 (15.9) 1(59
>2 hours T (100 12 ( 9.5) 2(11.8)
Thin: BMI 14 percentile, Normal: BMi 15~84 percentile, Obese: BMI 85~100 percentile
1) Number
2%
*: p<0.05
# Ae 208 Jeigith gk, o8] A FF 79  64.7%E TAshe ARE 4%1 A EE 100%, 92.1%,
o7 ahFef A ATl tEA L}E}‘xk“ﬁ 2/\17 o] 94.1%F Jeh}(Table 4), AWAQl 73] Fstgz} &
Ag = 0 gl A1 Btk (Table 3). o A Al wtel e e zw sty 3t Aol

8 AH oF AAEFE J)E §24
g 2o tHﬁP 711011 gt A58 Table 4] ey
Ak o AAMEE BE TN FoE 2olE Ko
A okgkort JFEEE BMIZY 571 845 ol 2AHgol
62.5%, 68.3%, 73.8%% F7FH= F3E, 7l &8
AFHEe 62 5%, 47.1%, 33.3%% 7r23hs oFYE, HiA
= 62.5%, 71.2%, 76.2% % F7Vsl= 7%
—:— 87.5%, 77.9%, 711 4A%E Zash= 7
= 100%, 91.3%, 95.2%% JebgTh
Ao A9 BMI7} TS OP‘“ *‘A}«ir% 60.0%,
70.6%, 70.6%32H, 71¥ql &8 A#&E 60.0%, 45.2%,
35.3% % PAsh= AEkS, »HAE“C A5+ 60.0%, 73.0%,
76.5%% F7Vshe AEE, S/ HeE+E 80.0%, 77.8%,

g RolA} gkgkont, Bute] oigt 7|5 %0 SlojA] FEg
< BMI7} Z718Hl) wle) 2.8, 2.9, 3.1 F7)8k= A o]
Btk o] ofstyoA] 9lojA HRkrE UE F F(F
HT, D EY foFog Bos HIshs Zog Ur
ERttH(Table 5). 21F9] 7135+ YFdF ¢ a1
FEA Fuist J3S 7IXA Pt 53] viRtz 7H°J4
2% 7155910 AEAdL Ui sle] (Einstein & Hornstein
1970), % 713 %%} A7 (Chung & Han 2002; Lee 2001)
o] AP 9 AE 7|35 ©E ke WEEA (Kim
5 1998) % 7155l w3t Aot gas) A o vl ek

3. X N Al
AT thazbE9] A AElE Table 69 AAsHET) B
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Table 4. Dietary habit of subjects by the percentile values of BMI

YA % - 27

Thin (n = 8) Normal (n = 104) Obese (n = 42) 2value
Having breakfast 62.5" (5)” 68.3 (71) 73.8 (31) 0.6
Drinking caffeine beverage 62.5 (5) 47.1 (49) 33.3 (14 3.3
(n'\i"]';) Preference of fast-food 625 (5) 712 (74) 762 (32) 09
Preference of meat 87.5(7) 77.9(81) 71.4 (30) 12
Preference of fruits 100.0 (8) 91.3(95) 95.2 (40) 05
Thin (n = 10) Normal (n = 126) Obese (n=17)  r*value
Having breakfast 6 ( 60.0) 89 (70.6) 12 (70.6) 09
Drinking caffeine beverage 6 ( 60.0) 57 (45.2) 6(35.3) 1.0
(Ee:‘féz) Preference of fast-food 6( 60.0) 92 (73.0) 13 (76.5) 14
Preference of meat 8 ( 80.0) 98 (77.8) 11 (64.7) 23
Preference of fruits 10 (100.0} 116 (92.1) 16 (94.1) 0.7
Thin: BMI 14 percentile, Normai: BMI 15~84 percentile, Obese: BMI 85~ 100 percentile
1) Number
2) %
Table 5. Tastes preference” of subjects by the percentile values of BMI
Thin (n = 8) Normal (n = 104) Obese (n = 42)
Male Preference of sweet tastes 25+ 01" 25+0.1 26+ 02
(n=154) Preference of tastes salty 28 +0.2 29 +0.2 3.1+03
Thin (n = 10) Normal (n = 126) Obese (n=17)
Female Preference of sweet tastes 2.6 *+0.1 25+01 26 £0.1
(n=153) Preference of tastes salty 2.9 +0.16% 29 +0.1° 38+ 02°

Thin: BMI 14 percentile, Normal: BMI 15~84 percentile, Obese: BMt 85~100 percentile

1) very goodb: 5, good: 4, moderate: 3, dislike: 2, very dislike: 1.
2) Mean * SE

3) Different lefters (a, b, ¢) within a row are significantly different from each other at alpha=0.05 as determined by Duncan’s multiple

range test.

ol §&JZQ1 2ol & Holx] Wttt T}t AdTelA 50
m 28)7], RF do717], At de] H7] FEA o
E T Z(FHLY unER Bt £2 AAE Hol: Ag
o] ettt Tk 20019 A A X}E (Ministry
of Culture & Tourism 2001) &} ¥ A3}, AL Fo
AaRt 458 AL Ads, B 23y, {949 3=
o]tk 50 m EE7|(AVE) = 8422 AF L HE
T AR(FZ 8.9%, 0.02) B} 6~7% YA= Aoz
ERgon, A5 dosl(E A7) & 38332 A€ 3
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FIN(FADE 9.9 cmZ M XY FF A& 9.4 cm
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A7) £ 433822 A& Hd AR 40252 Bk 8% #
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Table 6. Physical fitness of subjects by the percentile values of BMi

Thin Normal Obese Total Seouln Nofionwiﬁie
(n=8) (n = 104) (n = 42) (2001) (2001)
Sum? 130+ 03" 134= 03 133+ 03 134+ 03
Rank 37+ 00 35+ 01 35+ 0.1 35+ 01
50 m dash (sec) 86+ 09 84+ 09 84+ 09 84+ 09 89" 9.0
Male Push-ups (times) 179+ 09 186x 1.1 210 1.3 187 = 1.1 203 19.6
(n=154) Bent knee sit-up (times) 370t 06 398+ 10 360+ 07 383+ 09 349 35.1
Standing longjump (cm) 1525+ 24 1965+ 35 181.8+ 3.0 1857 + 3.2 201.2 195.5
Sit and reach (cm) 74 04 93+ 05 115+ 06 99+ 06 9.4 9.5
Long distance race (sec)  438.1 £ 12.7 4343 + 126 4319 = 12.0 4338 £ 126 4025 394.9
Thin Normal Obese Total Seoul  Nationwide
(n =10 (n = 26) (n=17) (2001) (2001)
Sum 153+ 03 141+ 03 136+ 03 141+ 03
Rank 29+ 01 33% 01 34+ 01 3.3 0.1
50 mdash® (sec) 98+ 1.1 103+ 12 103 1.2 100 12 9.9 9.9
Female Flexed-arm hang® (sec) 104+ 08 114+ 09 134+ 1.1 113+ 09 21.7 221
(n=153) Bentkneesit-up” (fimes) 269+ 0.7 260+ 0.7 242+ 0.6 26.1 £ 0.7 27.5 25.6
Standing long jump® (cm) 1382 + 3.1 1328+ 29 1293+ 23 1320+ 29 186.0 162.5
Sit and reach” (cm) 134+ 06 149+ 05 124+ 03 148 + 05 159 13.2
Long distance race' (sec)  366.1 = 10.7 37001+ 111 3756+ 112 3711 +£11.1 4385 4449
Thin: BMI 14 percentite, Normal: BMI 15~84 percentile, Obese: BMI 85~100 percentile
1) Ministry of Culture & Tourism (2001) National fitness Survey data
2) Sum : sum of physical fitness
3) Mean * SE
4) Mean
5) 50m dash is an index of speed
6) Push-ups for male and flexed-arm hang for female are indices of upper body muscular endurance
7) Bent knee sit-up is an index of abdominal muscular endurance
8) Standing long jump is an index of power
9) Sit and reach is an index of flexibility
10) Long distance race is an index of cardiorespiratory endurance
Table 7. Nutrient intakes of subjects by the percentile vaiues of BMI
Thin (n = 8) Normal (n = 104) Obese (n = 42) Total (%RDA)
Calorie (keal) 1881.4 + 37.5" 1865.5 + 40.2 18820 = 395 1869.2 = 404 (74.8)
Protein (g) 66.7 £ 8. 665+ 8.8 1026 £ 11.0 755+ 94 (107.9)
Vitamin A (RE) 584.6 £ 39.5 5741 £ 41.2 686.2 = 51.0 603.6 = 49.2 ( 86.2)
Vitamin B: (mg) 1.1+ 00 1.3+ 00 11+ 00 12+ 00 (92.3)
(n"i"]";l) Vitamin B, (mg) 12+ 00 11+ 01 IRES 11+ 01 (733)
Niacin {mg) 188+ 1.7 163+t 24 136 = 2.1 158 22 (929
Vitamin C (mg) 66.1 = 8.7 789 £ 121 722 £13.2 767 £11.8 (109.6)
Ca (mg) 453.0 £ 475 491.1 £ 499 720.6 £ 61.1 5455 + 58.6 (60.1)
Fe (mg) 112+ 02 123+ 04 125+ 05 123+ 04 (76.9)
Thin (n = 10) Normal (n = 126) Obese (n = 17) Total (%RDA)
Calorie (kcal) 1912.6 = 43.2 1758.7 £ 31.2 1707.8 = 27.9 1762.8 = 33.4 ( 83.9)
Protein (g) 699 £ 3.5 650+ 1.7 688+ 20 669+ 1.8 (96.8)
Vitamin A (RE) 7407 + 32.1 576.7 £17.6 789.4 = 299 607.2 £ 255 ( 86.7)
Vitamin B, (mg) 1.0+ 01 1.1+ 02 1.2+ 01 1.3+ 02 118.2)
(ie:‘?éi) Vitamin B, (mg) 12+ 01 11£ 01 11+ 01 11+ 01 (846
Niacin (mg) 116+ 01° 13.5+ 0.3® 156 £ 0.5° 137+ 04 (97.9)
Vitamin C (mg) 508 = 2.9° 549 + 3.1 873+ 4.46° 575+ 35 (82.1)
Ca (mg) 4954 + 25.6° 459.3 + 24.6° 528.9 = 27.9° 469.9 + 23.1 ( 58.7)
Fe (mg@) 102+ 02° 121+ 04% 140+ 05° 121+ 04 (75.6)

Thin: BMI 14 percentile, Normal: BMI 15~84 percentile, Obese: BMI 85~ 100 percentile

1) Mean + SE

2) Different lefters (a, b, ¢) within a row are significantly different from each other at alpha = 0.05 as determined by Duncan’s

multiple range test.
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(Table 8), Qi A BIE(Table 9), AEAHAYE  wet v Yol HHdH= A3E B3 ow(Table 7) o|&|gh
(Table 10) ol ¥-<J&t 'M%: B sz;zam Jev g2 AYS g% PSS RAe 7§—°r°ﬂ e e v
oA Zhe HE 59 ofoki MHZHE BMIZ) F713tel  ERATH(Table 8). €% AH B HAT A% A4 v

Tabie 8. Nutrient intakes (per 1000Kcal) of subjects by the percentile vatues of BMI

Thin (n = 8) Normal (n = 104) Obese (n = 42) Total
Protein (g) 364+ 52" 376+ 58 592+ 7.2 396+ 58
Vitamin A 3200213 3321 +£243 371.8 £ 35.2 3420 + 27.2
Vitamin B, 06+ 01 08 0.1 06+ 0.1 07 £ 0.1
Male Vitamin B, 06+ 01 0.7+ 0.1 06 = 0.1 07 + 0.1
(n=154 Niacin 119+ 1.6 96+ 15 7.6t 1.1 92+ 14
Vitamin C 363 £ 5.6 458 £ 8.1 403 67 441 = 7.7
Ca 247.9 + 264 283.8 + 29.6 410.1 = 40.9 3129 * 366
Fe 62+ 02 70+ 02 70 02 69+ 02

Thin (n = 10) Normal (n = 126) Obese (n = 17} Total
Protein (@) 4.1+ 1.2 408 £ 1.6 4.7 15 408+ 1.6
Vitamin A 447.7 £ 18.6 3442 + 13.6 474.8 £ 19.2 3630 £ 176
Vitamin B, 06+ 00 07x 00 0.7+ 00 07=x 00
Female Vitamin 8. 07+ 00 07 00 0.7 00 07 00
(n =153 Niacin 65+ 02% 82 04% 9.6t 05° 83+ 04
Vitamin C 282+ 19° 332+ 21° 521 £ 4.1° 346+ 23
Ca 2725 + 162 280.2 £ 16,5 306.8 £ 18,6 2829 + 16.9
Fe 57+ 02° 7.2+ 03% 85+ 04° 72+ 03

Thin: BMI 14 percentile, Normal: BMI 15~84 percentile, Obese: BMI 85~ 100 percentile

1) Mean + SE
2) Different lefters (a, b, c) within a row are significantly different from each other at alpha = 0.05 as determined by Duncan’s
multiple range test.

Table 9. Nutrient deficiency” of subjects by the percentile values of BMI

Thin (n = 8) Normal (n = 104) Obese (n = 42) z*value

Calorie 4% ( 500)” 58 (65.8) 11 (26.2) 0.14

Protein (g) 1 (125 26 (25.0 10 (23.8) 0.69

Vitamin A 3 (375 49 (47.1) 25 (59.5) 215

Vitamin B, 4 (5000 45 (43.3) 21 (50.0) 0.73

(n'\iol‘id) Vitamin B, 4 (500 47 (452) 24 (57.1) 1.01
Niacin 4 ( 50.0) 54 (51.9) 22 (52.4) 0.01

Vitamin C 3 (375 56 (53.8) 16 (38.1) 320

Ca 8 (100.0) 87 (83.7) 35 (83.3) 1.57

Fe 5 (625) 56 (63.8) 22 (52.4) 0.32

Thin (n = 10) Normal (n = 126) Obese (n = 17} #*value

Cdlorie 2 (200 36 (28.6) 6 (35.3) 0.51

Protein (@) 1 (10.0) 26 (20.6) 2(11.8) 0.78

Vitamin A 4 (40.0) 62 (49.2) 4 (23.5) 3.98

Vitamin B, 3 (30.0) 39 (31.0) 7 (41.2) 0.76

Female . .

(n = 153) Vitamin B, 6 (60.0) 57 (45.2) 10 (58.8) 1.01
Niacin 4 (40.0) 34 (27.0) 4 (23.5) 1.57

Vitamin C 6 (60.0) 77 (61.1) 10 (568.8) 0.15

Ca 6 (60.0) 99 (78.6) 11 (64.7) 3.34
Fe 9 (90.0) 73 (57.9) 5 (29.4) 8.44"

Thin: BM! 14 percentile, Normal: BMI 15~84 percentile, Obese: BMI 85~100 percentile
1) <75% of RDA

2) Number

3%
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Table 10. Food frequency scores” of subjects by the percentile values of BMI

Thin (n = 8) Normal (n = 104) Obese (n = 42) Total
Beans 30017 3.0+£01 3201 30+0.1
Fish 21 £0.1 23 £0.1 25x0.1 23 +0.1
Meat 24+ 0.1 25+0.1 26 0.1 2.7 +0.1
Eggs 26 £ 0.1 26 £0.1 2.6 +0.1 2.6 +01
Milk 3.8 £0.1 3.4 0.1 3.5 +£0.1 3.4 £0.1
Male Anchovy 26 =01 2.7 £0.1 3.1x0.1 28 0.1
(n=154) Vegetables 35+ 0.1 3701 3.6+0.1 3.7 0.
Green & Yellow vegetables 3.0+0.1 2.7 £0.1 27 =00 2.7 01
Fruits 33 £0.1 32+0.1 3.3 £0.1 3301
Oil 2.4 + 0.1 24+ 0.1 22 *01 23 +0.1
Instant Foods 2.6 0.1 2.6+ 01 28 + 0.1 2.6 +0.1
Total 31.3 £03 309 £ 03 320=03 312 +£0.3
Thin (n = 10) Normal (n = 126) Obese (n = 17) Total
Beans 3.0%01 3001 3.5+0.1 3001
Fish 21 £01%® 23 £ 01 28 £ 0.1° 23 =01
Meat 26 £0.1 25x0.1 27 x0.1 27 £ 01
Eggs 26 +0.1 26 0.1 27 +0.1 26 +0.1
Milk 3.7 0.1 3.4 0.1 3.6 +0.1 3.4 =01
Female Anchovy 2.6 0.1 2.8 +0.1 3.1 £0.1 28 + 0.1
(n=153) Vegetables 34101 3.7 +0.1 3.7 +£01 37 %01
Green & Yellow vegetables 29 +0.1 27 0.1 26 =01 ©27 +0.1
Fruits 3.1 £01 32 0.1 34 +0.1 3301
Qil 23 x01 23 x0.1 24 £ 0.1 23 0.1
Instant Foods 27 01 26 0.1 28 +0.1 2.6 +0.1
Total 30.1 £03 311 £03 33.2+03 312403

Thin: BMI 14 percentile, Normal: BMI 15~84 percentile, Obese: BMI 85~ 100 percentile
1) Score (0~4): None 0, 1~2 per week 1, 3~4 per week 2, 5~6 per week 3, 7 per week 4.

2) Mean + SE

3) Different letters (a, b, ¢) within a row are significantly different from each other at alpha = 0.05 as determined by Duncan’s

muttiple range test.
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Table 11. Correlation between nutrient intakes and physical fitness

A - Y - 31

g 53 #AE Bk ok w2 3 7Rl

A7 Hao) NE EE ks A HHe Rk A7
Wles 443 egel Ageithy Al Hel(Kim 5

=
RES

2003), 7 WA= AF A4 Table 10 #A]
Sk Y A9 2 AF 4F NEdE F2
Aol BolA) hkeh et ofshye) A% HiwEe] £

of normat group

Mdale (n = 154) Female (n = 153)
sum”  A” B” D" E” F H' | Sum A B D E F H
Calorie 013 -020 029 002 015 -012 -0.10|-009 -003 -0.12 -003 0.03 0.02 0.09
Protein -0.17 01 -020 -0.00 001 -007 023|-018 022" 012 -008 -009 -004 -007
Vitamin A ~0.16 006 0.0 0.07 0.18 002 008 015 -005 -009 -015 000 -002 -003
Vitamin B, 0.18 -0.14 025 0.14 010 -005 -0.13(-011 -001 -0.02 -007 -006 0.09 0.07
Vitamin B, 007 -0.14 -008 0.08 0.10 006 -009( 004 0.04 0.14 005 -002 -008 -0.03
Niacin —-0.00 025 -0.03 0.19 -0.13 000 007(-009 -010 -009 -014 001 0.01 0.08
Vitamin C ~ —-0.04 001 002 0.11 003 -005 -012|-000 -003 0.31 022 007 -009 -003
VitaminE  -0.03 000 -006 -0.05 024 -006 001 009 -0.15 0.09 0.15 020 002 -0.00
Ca -0 001 000 -0.13 016 -005 0124 -015 0.7 005 -017 -016 -0.05 -008
Fe -003 -001 012 0.10 010 006 -002]|-004 -001 -006 007 000 -0.04 0.04
* p<0.05 by Pearson’s correlation
1) Sum: sum of physical fitness
2) A: 50 m dash is an index of speed
3) B: Push-ups for male and flexed-arm hang for female are indices of upper body muscular endurance
4) D: Bent knee sit-up is an index of abdominal muscular endurance
5) E: Standing long jump is an index of power
6) F: Sit and reach is an index of flexibility
7) H: Long distance race is an index of cardiorespiratory endurance
Table 12. Correlation between food frequency scores and physical fitness of normal group
Male (n = 154) Fernale (n = 153)
Sum”  A? BY D* E” F H” Sum A B D E F H
Beans -008 009 008 025° 019 006 003 | 001 003 007 -013 013 020 -020
Fish -024 010 ~-0.00 009 -0.06 012 013 | 003 009 005 -002 -002 -003 003
Meat 003 -006 002 -0.11 =000 024 012 [-006 -007 006 -008 002 028" 009
EQgs 018 019 -006 -005 -000 -001 031" |-004 011 001 -008 -0.17 0217 004
Milk 004 019 -0.13 004 017 -001 022 (-0.08 008 -~0.17 -011 032 -012 007
Anchovy -0.01 017 -018 007 -013 -008 020 |-010 0.1 ~0.10 004 006 =005 -006
Vegetables 021 011 =011 0.05 011 -009 012 (-015 O0.16 004 -018 -017 007 -0.02
Green &yellow 0.13 003 -008 020 -006 -005 0.0 [003 001 -007 007 003 019" -012
vegetables
Fruits 000 016 ~005 002 -020 -009 002 |-008 009 -008 -015 0.0V 006 -0.05
Oil 008 -006 0.14 -001 024 012 -002 {-0.16 -005 -003 000 -008 -003 -007
Instant Foods 013 -014 021 001 0.16 019 -0.16 {0056 -001 005 004 003 -000 -012
Total™ 008 018 -005 0.14 0.03 009 024 |-033 0.14 -005 -015 -0.03 007 -0.10

* p<0.05 by Pearson’s comelation
1) Sum: sum of physical fitness
2) A 50m dash is an index of speed

3) B: Push-ups for male and flexed-arm hang for female are indices of upper body muscular endurance
4) D: Bent knee sit-up is an index of abdominal muscular endurance

5) E: Standing iong jump is an index of power

6) F: Sit and reach is an index of flexibitity

7) H: Long distance race is an index of cardiorespiratory enduranc
8) Total: total of food frequency scores

e
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o] A7} Al v]X J¢FE Lol X BMIZF
15~84%¢°l W&ol &3k SYE & A4S e
2 A AFHFEY AY, AoldH vxs MY BA
& ZAFo] Table 113 Table 129 Z2F AA3I ok
2417 drdell Qs AkE oA AT AR B
AA Gt A9 4 A2 ZFH7(E) el
Frelst ] AdmaAZt vert e (r = 0.29, p < 0.05),
ojstAle] A% gl HHFT 50 mBE(R) el #
o3t &9 AuTAE vepgeh Aol EE e
¢ F7 AH B9 $E 4o bl FolF e
AABAE Bolon, oduhi= g ARRe] AF nss
L2719} o) AuAAE ek ogge] A W
2 Bl FoAde] vehtstl, FadY AL gkl
A5 o F3|71= FHr =0.20, p=0.05), $FHr =
0.28, p<0.01), ABF(r =0.21, p<0.05), HZHA Y2
9] 43 (r =0.19, p<0.05) BIES} Folsh ko] A
£ Bk =3 e 27 35 AH nEe fols
L9 ARBASE B = —0.20, p<0.05).

1 3

FAd7] vk el FlE 7HA & ¥ okt A%
AR F2 g]leo] Bk wbA Hadr] viwts} 1473
o] FaAd FAY L 8 T U ok A7) e
do} Fokx|z Qlrh.

£ AollA] BRIl ofEgo] 18R] & Tl vs 2
Srof] it 71357} foHer & A0F YET o
# 291 F 9ol digt 71350t A st wEE do
2 ke 7FsAdo] veha 9le= 2 (Cade & Mar-
gettes 1991), H]%k ofSHE2] ATk 7|S 57t H& A4
o] A&d A, &7 AFHF STl BE AR v
A% whyo] YT F7HE 7HAE Aol webA uH[vk
SAES] ool ti3t 7|EE Age] 2Eel I AT
Aol Jehd oFd A} AASE BE gAY A
= 26.3~37.5%, A& H¥ 29.6~44.4%°F, 2001
We Tu A7) - JUFAF 13~19419 ok A4E 36.9%
(Ministry of Health & Welfare 2002) 9} v]sslgiont,
o= #A Kim 5(1997) 8] TAloA o} A4 A% 10~
25% Bt o & Ze® Jehta ok Fad Al7]¢]

oFIAARE SIAEHE AT, HIRtEE HRiAo)

9Z(Choi 5 2003), AAT A% &g A% doda 3
Fl B5A Fuo] B 5 9Ieh T8k ok A AL ¥

B, 2719 T ol 994 RS 7K & 4 AtHHyun
S 1998; Lee 5 1996). oF A= 44 d, 58 &
& 73 8 A% LS % I 24U BT
st Aol uhe e s FAAHQ oA FHol
A Buz Qe Aot Choe 5 2003). wehA 4
A3 @go] dojuhi= A1l 9] o} AXE FUt
£ 7] {18 oA wkle] Fasitt gl g 7|z w 9
oy AA} $o] AREL oW /)7t Fk thaks @]l
93 FAETh 182 Fade AH 3E 2 A4
g2 732 W A7k xgo] £29t) §2o] o]H
HHE Had ¥ otz o]59 AN AEHE TS
X §E, S35 ddE FdAA AAF o &
23] A, 25 A bE A
gk T2 g A|FE ool sty AR

EAFES] a4 Ha AFZE UL AFEH
vl w3t A, Zge] A3 F0] 75%00 o232 E3h= Ao
Z Jepgth o) dele] B 2 A% 58.7%
7 Az 49 FFoI19th 1980 tiRE ojn) B
Tl HAGES Ze A3V s ¥-Esicha X3
o] g&ox 2738 L(An & Kim 1988; Kim % 1997;
Lee & Lee 1983), ¥ g7 Ax} 7+5 L3 ofds| B
3 Ro2 Ueht 4% 9 ko] o]FojA e HAdr]
Al BN Azt gEAd oz AAdE 4 Qo) wet
A ol& dds] Y& 5 A WA He A HAFHE
7 § e ZEHoly kst fAlEe] o] 3t
FEojof dh, FrAFNAN ZE AFAFS L F
Q= Wikl ol 2 gokda) g g slgto] AIF3ItH(Lee
& Yun 2003). =3 Aukz o7 A3 it AAJES o
el AGE) &% on, nivtert S-S A
Foka AFHHL A F71, AW ¥IEE i (Table
7,9) 5 kg FuA AR ANE Bk £ I
g 52 BMIY uet Jols B 4 giln(Table 2),
A7 AL AR F28 zlo)E B3tk (Table 3).
webA] H)gk g g #e) HE deh o FAH F
% JUdar EL o] FY, YINBIA B ¥ oh
2t AR ol &7 kx5 F AAAA A
S Holu & HAJEA BT = e vk YA
TEE Yeirs= FEYS ol gigt A7 sy
(Choi & Kim 1999), $H u]gte] AP & 29loF &4
A Qe Gay 2% ol9o] FAd vvke AAFAE o



£ Qqlo] "ol A ASE FHIE = AU

gutH oz YL oz Qo] Biyog dojsh=v|,
goka 9ol AN A RS V)% AYE A= fE
&t , B3] AAY 3ol ujet 712 Ay gFof b
A= G g2, o= w3 Ao ut ok AgS
Aok (Huh 2004). € A7 A3 BMIo|| wk& AFo=
o3t alolE B 4 Atk F, FE AR {93
JolE B O (Table 1), ofoll W 7]% 7<) z)0]
UERFA] 92kt Table 6). o] tidArEY) 25 € o
2 AFAE A 8iA E Ak AT WEREY 9%
AH Aele AFs] BEFstAl Jeldtc wdebd A"
Fhe AR7IERE Aol F71E B AlY 74 24
BHopR= A7 AR g4 7Aooz AEHUE Zlew

AXy, g4 Hlgk YA4de] el FWTEHTE 3T
gt AEIE SRsEE Al R ZdE gl
At whelbs vlake] Q]lo] AA= ] X gao] A
2o F FAIHo ot Pk AFH7t MFHEEe 7 A
o= AR o]F Y] AsiMe vt wE MY
7 sl A7t HaEojof shed], ¥ ATlME A
3}8ha HAo] AAEA] Wk % o] Holo] Ay}
o|FAI 71 7thgik

A% BMIE Ak HAdEd] Age 4% JUdi A
F ol #do] S-S By F1 UH(Table 12). 7 2
o] A& NIk F7h= HEY AF doIVIE TR &
F, A>T, 534 JaFY 4H SV} o8 kol A
B 4oE FIN(HADE TR A4H UE TV 2
22]7] 59 7z AYE FTHIE RoE YERTh o]
d AAE B Fdvle e FTH AFAE AE Suikst
UeZt A% T a%E 71d & 4 qleglst AZ
718 Fd g Feog ke =EA thilA o)
AHAE FAI8 foh 28y BiRte g g8 Hardse] A4
Ay Wo] A5HW Qe dAe] AFE vHg o, &
ATE o Feog A5y duaql R/ sty
ofulg Al FAck =3 AL 2447 34l )
ZAH dAle] ookk AFARTHs A7z A AH
AHE 58 4 e AoH VRS o B Bgo]
UFol vepstth 719 golt 7]ef o] 714 o]{E 9l
& H% HoldH N AP MUz (lee T 2003),
o|F ol&3lo A71F ok AHF et 1A B
Aol e s AFHD ot Lim F 2003), M
d& e g gt Ao] AH WEA] /Ml U A7 ofF
RE5 Ao}, webr] Fade A% AFE 4T F, ]
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oS U o g gy T Algie] w& 2o] A WIE
A o} Algsttal AR ol Ay 1A 4%
AE 2718 23 £ AA sk AL Zu Ax
Ao EE A F e H3 ol =& (Freis
& Holtzman 1980), =91 717 5321 &9l 3loy 9Jn] 9l
+ o] & Aotk

2757}t Follel wil HAdE uido g Jgasol
AR o)Fojx 1 glon}, BEd Pk Hol hFt B
o2 gokugo] AMARCRE FRHT QA = ARolth
T A7) gHkE A8 ARE e EE <
A A Y T F7HEQ A RS HEiME A2

23t Han 5 1999). wlebx] Faxd A% g, ot
7 9 A% $RE 5o AP JUeRA W IF
55 98l 37 Aol Had d A =27
g, AdEolo & Aog oA
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ATE FIVE LR AAY F7i) e 3%
29, FU%4 A A, AYel s 2kt A
Astglen, oEat 22 A9 4k

o3RRS BMI S7to] wheh AR, A B¥, Hlw
57b BEF fodoz Frisioln. I AN E3
T A7k Yl ou, gAY S A ARKE T #
Aoz o o vepen, uekre] A% V|sEE
e Zol v fFoHoz w2 JoT uvehdth T
HH e Aoz HolA] fhaL, At BF FFdt 4
28] EFY Ao ekt 9EEe] dPiAFH 4
o] A4H WEE T FAHA AolE HoA AR,
g9 B4 HvkE F7tel w2t ek, #71d A7)
FEA F7reiolm, R AP s T AAF A
RIE7F S7ksiaint. oldahe 29 vinsrt 3718es &
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