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Effect-Evaluation on Nutrition Education in Related Curriculums for

Elementary School Children
- Focused on Change of Dietary Habits -

Eun-Sil Her,” Sang-Gyun Lee,” Hye-Jin Park,” Kyung-Hea Lee!
Department of Food and Nutrition, Changwon National University, Changwon, Korea

Department of Food and Nutrition,"” Changshin College, Masan, Korea
Dongbu Elementary School,” Jinhae, Korea

ABSTRACT

The purpose of this study was to develop of nutritional education activities and effect evaluation in related curriculums
for all Dongbu Elementary School children in Jinhae by the teacher in charge. This educational purpose was to build a
desirable dietary behavior for optimal growth and health in elementary school children. The educational program contents
were developed according to 1) selection of content related curriculums 2) analysis of contents related on dietary habits
by grade 3) preparation teaching plans to build desirable dietary habits 4) development of teaching manual by turns. Twelve
hours of nutrition education at all school classes were done from March 2 to December 10 2004 in Dongbu Elementary
School in Jinhae, Gyeongnam. The education effects were evaluated through the questionnaire surveys before and after
the education and their comparative analysis. The results of this study were summarized as follows : Forty percent of the
underweight group, 22.8% of the normal group, 42.2% of the obese group had the wrong perceptions on their body
figures, but after nutrition education 80.5% of the underweight group, 94.3% of the normal group, 97.9% of the obese
group gleaned the correct perceptions on their body figures (p <0.001). As the effects of the education, the subjects who
exercise more than 3 times in a week increased in all groups (p <0.01 — 0.001), notably in the obese group. Meal regularity
(p <0.001), skipping meals (p <0.001), eating rate and snack selection patterns (p <0.01 — p <0.001) also improved
by nutrition education. We could also observe the effects of the nutrition education through the affirmative statements which
appeared in their dietary records. These results showed a possibility of nutrition education activities in related curriculums
to improve in dietary habits of school children. Next year, we will start with the system of nutrition teachers in elementary
school, but nutrition teacher cannot undertake the task of teaching and food service management alone. Because of that,
we intend to develop this program as an alternative proposal for the nutrition education in elementary schools. (Korean
J Community Nutrition 10(6) : 795 ~804, 2005)
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AL P2 Y5 Ry 75 FIAE AR
oz Agd A7, Al 25738 WA sk 7]
gk ohe} Al3A A9 £ AoHdd &75 FF
A & Q= o3z gtk (Moon & Lee 1987). o1&
AREE JYstA dh= AT o7 2]lel st o
A A7)0 FAE 1, 3 FE AFTE A&l ¥
371717} o)tk ¢S 7HAS AHHKim 1999).

o710 AFHE Sl 4} AL WHoRE dYA
TFol 9L Fa, AF oz AAY G sl &
Asle] ozl Aol F23 FFS mlA= Q1o 3
g3t A2 gger sl A g wisglte)] ulet obzf A
e A= oY AFo] ek3lEG T, LopnlRtolL} T
A3E 59 ZE Ago] Frksta e (Yim 5 1993
Won 5 2000; Kim 5 2001), 222} B4, 4], ¥ 9
7]’ 7‘(__.1-{_% 7})4 E_g] XLE},] )\L/‘:y,}_o_i ?_]_"‘:51' ogoo}_‘,ﬂ__ﬂ]_t;_
Aztet AAolck(Her 5 1999; Lee 5 2001; Hwang &
Lee 2002). &3 o3 JYiAE AAZTH AT
71 o} 5Eo] BAAFE M obsEel vl o 24
Aoz BuHEY 9thlee 5 2001). 281 2F AHSlH
o7 HA|Fo] st 234 Aol dist AR AL

N
= -

Z Q8 AFzEE Pk FAEC] RIL Ae EA
olth(Kim ¥ 2001; Chang 5 2002). wiebA] B9 A

g HE 5 e 258 AZIOl ZEE Aol A
SUE AR ko 7 HEAA SukE 8-S 94
& UAEE AHA S ke ANE FF 5o B
3] 27"k

Aggusold At w3y IS el SuE JEA
Ag AR AP Arg HHES fEshs PF ¥
3te] A ook F, ¥ H] FHL I A
2 Aol Qe Ao] ofet JUAAE A A4E 4
£3lod o} gE)AQl AQYEE FARES et Jem
7 (Weiss & Kien 1987), 25#o] 3= Al71dl
E 255 Sue 4 E AT
£ 2580 AshdNE AAHez A L
Aok A HA 2FEHES SR & FFS
2773 e BAE QA Yobr AFRT T 5
FEAZE AAATRE F2 olg3l AEHT 3o,
2 18hd s pdoz ¢ Wzt wSe] By, weXE]
Azt ofA o] T =3 Y] o]FAXA ¢3 Y& A
olth(Han % 1997; Koo ¥ 1999; Her 5 2002; Kim

o If
ol
%
23
ok
)

T 2004). 181 FFTAISTE 2006'd WA o2 AAR
o1 stelets e 1939 GRS wiAs de @
Aol BE Bhd, whe FEs £ 3 A4
oth.

olof ¥ AT 253N YUK tH o 2H dl
A e} 7 dAdsiA #AE 2x
Fxog 319 18hdelA 63hdrtx] 122149 Aewst o
AP8u S &5 T A5we 2 6“3—‘;— el
U AAEE I & F Sle HE 2 BEE 7
27 $fso] AAlsHich &gt vintee] wet wg A F
o A A%, FrY UL, A5H, AN A
35 nlwste] AJE W] AHE gohr gttt

o N,

LEL T

1. 0

E 7= g JAdAel 2Ae R25Ew A
1,119% ZelA *“'zl Ao mlg3t 18h3E A 93t
28hdoA 63hdA7IRQ) 8727 (Fot 4579, ojol 415%)
< oz sisicth
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®A ojo] Aae TS AR IAS

Table 1. The main teaching contents

(FExS

Category The essential teaching contents
Classes & roles of nutrients (focused on
foodtower)
Nutrients in foods
Part 1. Food & Imporiance of meal balance
Nutrition Concerning food intake in health
Definition, cause in dietary habit &
behavior, health problem
Prevention & Treatment of children’s obesity
Check my dietary habit
Part 2. Dietary ~ Desirable/undesirable dietary habit
habit Desirable choice to eat
Merit of traditional meals
Part 3. Table Table manner (at home, eating out time,
manner school lunch time)
Part 4. Food Food sanitation & health (food poisoning.,
sanitation hand washing, tooth-brushing and rinsing)

Exercise & health

Changes in body by exercise
Part 5. Exercise &

health Energy use by exercise

My height & weight
My healthy condition in future
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&L 1997; X258 1999; 3Fea2ssw 2001)  th J8l1 wAREE A7 71E8ES, AR, 1T -
3} ABWATE(Yoon & 2000; Jin 2001; Her & Lee 2002; 8583, &3 - FFEAZ vro] ol £AMdz 28
Kim 2002)& Zuste] T2a38e] /pawas 493 a3& /dsisla, AFFEsts as 390 AEdde

Table 2. An Example of the annual teaching program of the dietary education for 5th grade

Parts
) . Time Related
Title Teaching contents period Course Related part Food & Dietary Table Food Exercise
nutrition habit manner sanitation & health
Traditional meals
- according to seasons 1-2)-@"
Traditional - - March 4th . "
1 meals Merit of TdelflOn'Gl week Community Traditional O
meals according to meals
5€Qsons
Health consists with
temperance
Review one’s life
pattern 2. An
2 Mc;gﬁ;ofe Build practical plan for M\:;/(;; f Moral abstemious O
9 an abstemious lifestyle lifestyle
Role playing
{an unbalanced diet,
overeating)
Consume as Cglculc're the calories of ' _
3 much asyou intake June 4th  Physical Physical O
eat Build exercise plan to week activity strength
consume the calories
. Reason, symptom and ) .
Don‘t like ) Juli 1st Physical
4 spoiled foods prOthIOCf.IC ”?e'h"d week activity Health-2. O
of food poisoning
Learning about sanitary
food choice
Sinsuni & Experience of Juili2nd  Physical
5 Singsingi unwholesome food week activity Health-2. O
Learning about
processed food choice
. ) . ) ) 5-1 A well-
6 Nutrients in To find the main nutrients Sept. 2nd  Practical balanced o
foods in some foods week course
meal
. 1. Economic
For good dietary Economic activity Sept. 4th . .
/ behavior related to dietary life week Community - growth in O
Korea
Make a lunch menu
which contains 5 . 51 A well-
8 lamadietitian  nutrients Sept.ath - Practical o ced O
week course
Debate about a medadl
desirable menu
. To search information
Information of = ) £ obesty inchildien Oct. 2th  Korean
9  obesityin ) 2-2 O
. Cause & a prophylactic week lanuage
children .
of obesity
Toole(f:;Q (;;uf:f\;: hs role for Hedalth 6-(1)
A well balanced . OPTMA g Oct.3rd  Physical Awell
10 To learn a well-balanced Ny O
body o ) week activity balanced
diet intake for optimal bod
growth v
A prophylactic To ex.p.resston own Nov.2nd  Korean 4-(1) Our
n of obesity opinion about a week lanuage opinion O
prophylactic of obesity 9 P
. To learning debate
Making good Nov.3nd Korean 4.Speech &
12 method O
table manner week lanuage Practice

To debate table manner
YChapter of the related curriculum
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2 Fo3lgich

() ATSE AT JPE A= hg 44

HYBTRE A% JPE A L S4B 9% 4
A S, AL, HEA, £53 A% 9 57 o
2 BRI 2 999 BF AT g Y £

18]35} Table 13} Zro] XA

(2) hdd BT S B WE B4
stz w43gE EYsle] A8 uSy Bdd U
£2 AA3IS.

(3) $9H2 458 Y& A% A% AY 59

ofe) il AAkslo] S AT BB HEES ¥
& Q%D S duad B T AE T 5 9
ES gge AAslel ShdEE A AR AR 3y
35T (Table 2).

@) A9BTES A AEAZ AL
g o] Ro) ANPTEEL 9B BETY A

3) B8

HjRbEo] wel & 38 xgael fge] xjol7t e
2] olry] 918 2004\ 32 3URE 3Y 7Y A
AZS F3lod AR A& SRS v Al g
2 EFAZL YitiolnstsoN BuF FF Aol
Ay FFAFE BEE o)y, ulTEE 90 T
& A#E 90~120 "vkS A4, 120 oS vHe R &
Astick.

59 gL Yslo) HPAT(Lee 5 2001) 8 2
2A2 Fusle] AYJAATI 25 Arte) FHA, A4,
AT, B, ZHAARE, 281 A, B, AAIA] )
e 7102 PAE BEAE BESITh ARIZARE 2004
d 39 3YURE 7Y AABATL, AFERARE 1249 11
AR 16974 WP om, HdeliAty Axatel] A7)
gwioz 7|2EE gt 12 W AA Bk ZA
& AANA7IE Basle] SIS AN AT WgE
dohs 2ASL Aoz Hrisgich

3. A=Ey

A gFA, F1AE, PPTARE ShdEs 1234414

s

2) 4¥EnS AN

AREDEE 20049 3 247 E 124 109714 &
shd e} ddut el el R50] 121l 408
A F 1235 GduAtel g8 AAESIch

ZAME & 28 E SPSSWIN PackageE o] &3l £
MGt didate] Anbakg, A28} S5, e
RAHEAE T3l viRbRe] wEl Wi} ME-EE FASR
I, FAAE x? AAE ol &3gITh A S dd)
2 BAMRAE o) gsle] ¥y nigty, 3]m shd
of we} H#3 EFHAE YERSA, duncan’s multiple
range testZ FAHE =33t

Table 3. The general characteristics by obesity index N (%)
Variable ltem Underweight Normal Obese Total 2 value
Gonder Boys 101 (58.9) 305 (80.2) 51 (66.4) 457 ( 52.4) 3.949
Girs 72 (41.6) 302 (49.8) 41 (44.6) 45 ( 47.6)
Total 173 (19.8) 607 (69.6) 72 (10.6) 872 (100.0)
2nd 16 (9.2 128 (21.1) 20@.7 164 ( 18.8) 20.880™"
3nd 47 (21.2) 116 (9.1 11 (020 174 (20.0)
Grade 4th 34 (19.7) 129 (21.3) 20@1.7 183 (21.0)
5th 33 (19.h) 113 (18.6) 17 (18.5) 163 ( 18.7)
6th 43 (249) 121 (199 24 (26.1) 188 ( 21.6)
Total 173 (19.8) 607 (69.6) 92 (10.6) 872 (100.0)
Alone 12(7.1) 36 ( 6.1) 12 13.0) 60 (70 12.660
With parents 79 (47.0) 302 (50.8) 37 (40.2) 418 (48.9)
Mealtime with  With father/mother 20019 71TM9 11 (20 102 (11.9)
whom With sibling 20 (11.9) 76 (12.8) 12 (13.0 108 (12.6)
With grandparents 7(42 10C1.7) 101D 18(21)
With others 30 (7.9 100 (16.8) 19 (20.7) 149 (17.4)
Total 168 (19.6) 595 (69.6) 92 (10.8) 855 (100.0)

++: Significantly different at p<0.01
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ZAF bR viRkEe] whE UuIAFERS: Table 33 &
o e G (524%) 0] ‘AT (47.6%) Bt e
b E@toy ARl Aol ok Ehde AR
2 28 oA ‘68hd’ 7)A] wlwd TEA E¥3T QL
ot vRis HE By 38hdz 68hdo] ThE ahde] u
3 AAZ vlgo] ok ukA 28hde AAF H|go| ?
%L, 63PA0NA 53] ulehe)&o] EUTtHp<0.01).

28RN FEeL A ARY sk et AAY
48.9%% FRHIEE ALY, 11 theol 71 o199
o2 Ay AAY R 442 17.4%S JERISIT Hg
THE 2H vRRteA ‘ExF AAF sk BlEo] 13.0%
2 5 ATE Bk

2. MNH EY

Table 4914 K= uiel o] 28hdelA FEAe] 2+
Az JAFel QX AAFH el vls] vvkre
el A Jebta(p < 0.001). o882 B-$olls A3
A Zel7b fIRov AFeMe AT 2l e xlelE
B3tHp <0.001). 38hd3} 43hd GFehls} ool =
BF s 23R AlolE Rolx ok whi AT
2 ngtze] wel F718E B ok (p < 0.001). 581d3 6

e - oA - sl - )% - 799

sha JFege] A9 ARED el viE vtz A%
o] o & & HJIL(p<0.001), MFL vigtze] wat
froA o s 71815 tHp < 0.001). 3HA 58133 68hd o
A A E FAQ zle)7) GiE ¥ AT
58132 A9 AAF Fol WA YeRtI(p <0.001) BTt
& 17t L Ago] QoA MBS AT xjolr}t
Alor, 68hde] Aol nivtee] el foFoz F
71 B9 ch(p<0.001).

3. NUQNES 25 |
Fig. 1914 1 vig} 2o] 28 o] AAZZE] 40.0%
AT 22.8%, WS 42.29%7F NS ARE BR

% [ O pretest E3 Postest | 2%

Normal

Underweight Obsse |

Fig. 1. Comparison of the perception level about the body image
before and after education by obesity index. **+: Significantly
different at p <0.001 between before and after education by 1-
test,

Table 4. Anthropometric characteristics by gender, obesity index and grades

Boys Girls
Variable F value F value
‘ Under-weight  Normal Obese Under-weight  Normal Obese
Height 1267 £3.3"° 1257 £ 4.6° 1335+ 7.6° 10055 1262+36 1253+51 12903+ 74 2435
2nd  Weight 23.8+1.8° 268*36° 411+ 63° 57743  216+16° 266+£37° 353+ 63° 32557
Ol (%)? 879+20° 101.4+84° 1305+ 82° 65483  842+56° 1027 £83° 1258+ 40° 75736
Height 1324+58 1306 +51 1344+ 44 1.983 1307 58 1305+45 1351+ 72 2290
3nd  Weight 253 +51° 204+43° 413+ 40° 28636 245+29° 203+40° 449+ 70° 50841
Ol (%) 81.8+142° 99.4+78 1300+ 85 60034™  849+39° 101.5+78 141.8+ 60° 127.210"
Height 1375+62 1365+57 1388+ 46 0.739 1366 +72 1379+64 1371+ 60 0204
4th  Weight 288+37° 352+54° 457+ A7° 38455 282+44° 352+64 433+ 55 17.004™
Ol (%) 839+48a 1047 +92° 1302+ 9.1° 110125 849+ 44° 103.7£79° 1301+ 7.6° 101.499"""
Height 1387 £55° 1414 +66° 147.3+ 7.4° 6589 1442+62 1443+67 1369+ 49 2394
5th  Weight 209 +3.6° 383+67° 5661104 56523""  332+446° 405+68 459+ 88 9923
Ol (%) 852 +4.3° 1026 +8.6° 1352+ 13.8° 117694 861 +£3.2° 1035+ 82° 1397 £269° 59.736™"
Height 147.6%+7.7° 1481 +6.6° 1546+ 75° 5781 1523+62 1504+76 1476+ 40  1.478
6th  Weight 355 +52° 440+64° 634+ 99° 70765  387+57° 451x70° 545+ 68 19.060""
Ol (%) 845+ 45 103.6 85 1324+698° 170317  830+52° 1007 +7.8 1298+ 82° 138.580"""

"Values are presented as mean + SD

20l (%): Obesity Index = (body weight (kg) /standard body weight (kg)) x 100
abce: Values with the different letter are significantly different by duncan’s multiple range at p <0.05 — p <0.001
*, +x+xx: Significantly different at p <0.05, p<0.01 and p<0.001, respectively
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Ayt Yoyt B8 Feole AAFT 80.5%, B4
9] 94.3%, BT 97.9%71 A AFL ul2A A
21819 tH(p <0.001). :

UFYol 33] o]} +F3He HlFo] Fig. 2014 BY w
5 Aol AAZTY 57.5%, 3372 60.9%, vleHr)
59.8%R U AAE 18 Foll= 7 F BF dFYUe 33

ol &F3he Hlgol o3 o oMt (p<0.01~0.00D).

4, Agi Wy

ARLe] FHA o RollA Table 50l B ule} o] m
& Aol AAETY 35.6%, A 40.7%, vivkr2
45.1%%0) A7 Ftn o B o= AA|
FolE 51.1%, NS 45.1%, v 51.2%=2
1 Hl&o] 271813 (p<0.001).

AAEE T Aol AAFTE] 40.9%, B372] 42.0%,
H9HES) 49.4% 2, HRtETt S71E5E golle AE
1ok 23U 78 o= BE Tollx FAAulgo] £
E93, 53] v|Tte) #4agol 7P ZtH(p<0.001).

& AollE vnEr) SRS wE AR 717
shg9] vl go| o ¥ AFE ¥YoY & F TE Tl
A 71 81g0] A e, ARt AAET(p < 0.001)
3 TR (p<0.0D YA o & ZAAEHE Bl

% 3 pretest ) Posttest |

80
’V X

70

60 I 575[—‘539'.4
50 |
a0 -
30 |
20 F

] 4

w
Obese

Underweight Normal

Fig. 2. Frequency of exercise (= 3/week) before and after edu-
cation by obesity index. #*, =x=: Significantly different at p <0.01
and p <0.001 respectively between before and after education
by t-test.

2 ATedE SnFAe s Yo 2T A
52 62.8%, B2 53.2%, BITHE-S] 45.0%°1A4
Hg 3T AR, U A5 AR 29 W)

255 BAHEO) O RoMIE B S ARDE <
005). T2l3 BAe] Bt B&e) FIHE BT W
FoHE BRI Wt Qolrk YAT, ANFTANTE
#elm o2 BAgo] 2251%8Hp<0.00D).

5. IIAEN<| Bt

e o 2 = H|gkEe] AdEgle] Bl wet oy
7b AR FAITE 9 Hlgo] Zadh= vbd ojuurt ghe
o FAIY 9 nlgo| Frlste] upgAe A BAUHp <
0.05~0.001). &3] H|9r7e) 34 w&og Qs ‘Axg
AR ety 8 ofmiyr) AR FAILY 9 vlgo] AA 7
A%y Cojnjurt ghEo] FAILY 9] ulgo] S8t

A Fo 2 W Mofl vl IR of thgt njg2
A 2% vk Hd o FAR o gig vjgo] A4 F
735 (p < 0.01~p < 0.001). 3H ¢F L FAF o
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Table 5. Comparison of food habits before and after education by obesity index N (%)
. Underweight ) Normal , Obese 2
Variable x° value x” value x° value
Pretest Posttest Pretest Posttest Pretest Posttest

Regularity of meal ime 58 (35.6) 84 (51.5) 28.993™" 222 (40.7) 246 (45.1) 120.938™" 37 (45.1) 42 (512) 31472

Skipping meal 65 (40.9) 61 (38.4) 18.779"" 222 (42.0) 193 (36.6) 64.448™"" 38 (49.4) 29 (37.7) 20.772""

Faster eating speed 42 (25.8) 34 (20.8) 79.168™" 148 (27.2) 143 (26.2) 24.139 25 (30.5) 20 (24.4) 17.263"*

Food prejudice 08 (62.8) 91 (58.3) 21.608™" 280 (53.2) 279 (53.00) 9.101 36 (45.0) 36 (45.0) 9.436

= x++. Significantly different at p <0.01 and p <0.001, respectively
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Table 6. Comparison of snack characteristics before and after education by obesity index

) Underweight » Normal R Obese 2
Variables ltfem x” value x° value x° value
Pretest Posttest Pretest Posttest Pretest  Posttest
Buying of mother 59 ( 49.6) 80 ( 42.0) 205 ( 46.1)194 ( 43.7) 32 ( 49.2) 28 ( 43.1)
Z‘f‘::gﬁng Cooking by mother 17 ( 143) 27 ( 227) 5 ooos 90 (20D TUCED) ) e 9138 19( 292 .
snack  Buy self 38 ( 31.9) 38 (319 130 ( 29.3) 116 ( 26.1) 20 ( 30.8) 16 ( 24.6)
Ohters 5( 42) 4( 3.4 19( 43) 20( 45) 4( 62) 2( 3.1
Total 119 (100.0) 119 (100.0) 444 (100.0) 444 (100.0) 65 (100.0) 65 (100.0)
Cookies 54 ( 454y 32 ( 26.9) 188 (44.6) 119 ( 28.2) 24 ( 39.4) 17 ( 27.9)
Ramyon&buns 9C 770 8(C 67 24 ( 57) 15( 3.4 7(11.5) 3( 49
Milk&dairy product 8 ( 6.7) 4( 3.5 30C 7.1) 38( 90 3( 49 5( 82
Fruits&juices 19 ( 16.0) 32 ( 269 81 (19.3)116 ( 27.5) 9 (14.8) 16 ( 26.3)
'S,rgﬂfs" Ice creams 8( 67) 25( 21.0)128502" 33 ( 7.8) 65 ( 15.4) 227.258" 8 ( 13.1) 13 ( 21.3) 81.976™
Candy&chocolate 3 ( 25) 1( 08) 307 1C 02 1( 1.6 -
Breads 7( 59 12(10.H) 31 ( 7.3) 45 ( 10.7) 5( 82y 2( 33
Fried food 3( 25 3( 25 1MC 26 4 09 - -
Others 8( 66) 2( 1.6 21 ( 49) 19( 45) 4( 65 5(C 81
Total 119 (100.0) 119 (100.0) 422 (100.0) 422 (100.0) 61 (100.0) 61 (100.0)

*, #+_xxx Significantly different at p <0.05, p <0.01 and p <0.001, respectively
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o}go) 71&5T A EAE EHV1IN AAske AL of
5o BAAEA Eut o}t SuIE A5H YP® T2
3 d3-2 3laL(Joo & Park 1998), oFF A& & 71=
o] Arksh= A& 7 Exdvky A2 (Sung § 2001).
B AFolrs d&9] BrEZE(2000)7F oks 114 (I£)
o] AZM3& A At uis} o] H|wkFe] A% &2 AARE
£ g0 13%Z AAFZ(7.1%) 3 AT (6.1%) ) 1]
slo] =4 el X £33 AAEAEE VX AREd),
o8] dTE(Kang 1996; Joo & Park 1998; Lee 5
200D M E H|&§ A FolE 4= Aok

SN ARAF A LHS 20049E 25 A7

Al ARE B 28hd Gl AR 126.7 cm, o184
£ 125.2 cmQEd, £ Ao 28 &, A& b
Th2e) Alge] z+zt 133.5 cm, 129.3 cmE Jeh} =)
o v 8 E RE & F ATk AT =3 w{UAR
g olaE F8Hgo] 27.1 kg, oJ8He] 259 kgo 2, #
A7) AAFTAME &, AT BF ¢ 4 kg FE A%
3, vRkrolA s AL 14 kg, AL 15 kg A=
§ B g Bk 3832 A9, oA EFexd A
Aol vlkrelA] ofE o] & o] U o) w8l
AR A2l el 132.1 cm, 98 1311 cm®} 2
ZJolg Holz] strt. Ty AFAAE BEAFAAF-
ZtE] FEA 30.7 kg, A1EHAY 29.4 kg#} HlwE o A
F7Y A% g, 8 EF 5 kg BE, vinkreAdE B
AL 11 kg, A2 15 kg AE T B2 & B9k
meb Aghd nigkte] A9 AFee ofet Al A
A= OE Tl vlgt oA e 3FE & 7 AU 4
hdo] A A &, A8 BT a8 AARER =}
79l F8A 137.6 cm, 137.0 cm$} ¥)EE e BYlo
U AFolMe Gl A B¢ 35.2 kgo® w8
A2 430 J3HA Al 34.9 kg9l vl oL} of
A8 AT Aol 35.2 kgl 7 THAA AR o8t
A AZFQ 33.1 kgBth oF 2 kg AXE © Wt Yk &
SRIARER- 58hd e AL 1428 cm=E, ¥ 4T
9] 58hd AAlF 8L &F 3 ecm7t o A%y, HvHEE
2 %45 cm7t o 2 AE € 4 ATk 2 oA
ANE EHAHRE A7 143.6 cme} H|ZE o) AAF
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T3 4T AL 8% g Ry vivr 3
% 23] 7.7 cm A=/ 9 2R Aoz et 63hd
oME AAHAAY 58hd AlgRkE FEHY 149.1 cm,
o3t 150.3 cm$} Hlud] 8 o FeAelA e vlgzo]
154.6 cm® < 55 cm3 & © F1on, TP E F
9JZ<Q) zjo)E ol ou} Hlgkr oJghY Aol 147.6 cm
2 o 3 veldth &, nshdelss el 39 A
shdellM g} o] AF F7tet Aol Ago] 3 wE 7
&S B3 o} oM = B2 AR S 23519
GojR| 1L AFZTMle] weEA dojui= v HYE &
ALt
olg7)9] vl A7k A&E= o] Qlof vt
Z9] ok 40%7} AlQ) viwto 2 dA%cin dh=dl(Serd-
ula 5 1993), A vluke 1y A HES, 9%
gk} whdy APE-S SR Must 5 1992; Guo
5 1994). w2 obge] H|vlo] HAadr I 71714
FAEE Ag 2] AsiMe oRgelAl ukE AFl o
A& A7) Flo] Fosit) okge] FXE AU
28 AFZAE /1AL T A7 FEES v)A
7) wjiol wivkr XA A AAFEE o
ST FQ3t) AeAY 25849 Huiko|
o AFHAAE xo)E vl@F Lee $(2001) Y Aol
Ae AANF) 43.3%, ] 40.9%, witkEe) 20%7}
AL APE AEAAS L AU, WA oFsolA &
HlE A A4 o) dist wgo] Pasitie AAS v U
B dfoMes o shdolA dgud) Wz X1 A3
S AZE B e AR VA, 259 a9 BE
ol 22 AFE wiEA AAsh= vlgo] 3] &
olRtHp < 0.001). AAHAAFE 7ol gt A4 nlz
Z7] Y AN AP uiE QA oot gled,
WSS T3 258w A7l AFA2 el gt w5l
23 2 A7 Suwge] avpt £98) JeS 2
A 4 Uitk
Y 2 FAA AAF 52 UA ABlE 7
A7l g g]lo 2, Al S Exl oz} AAA <&
Yol 71eddte). 2 3HA 508 B9t A S5
o] Bo| Zojx 19 ¢k 600 kcal AES AA Aulsia gl
o] HZ EAAE T gl vuETlel & HEg = e
Z Belt}(Hassmen 5 2000; Moreham & Riddoch
2001). Zopu[qte] otz X185 HsiME AT 33
olde] 278 57 A&3Q B5& AT} (Roberts
2000). B d7oMe 2§ Fol ZF & 2F 4FU 3
8] ol +53k= ulgo] frHo R FoHI(p<0.01~
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4r o o
¥
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I
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K

0.001), &3 vjutzold 1 Ep} Fred e Byth

Yoon (2002)2 & Al AAEHE 2t A5 HAF
o] 980) 80% oV Zagciy Rug vt e, £
T 25 A AFME FHQ Aol ofUARE b
Bl FUVESE FAF R HAslE vlgo] ke
72%S BAt} Lee 5(2001) 8 Aol BTl o
& 7ol vsl FEHAoR Axshe vlge] f w3itha 3
A3, Joo 5(2001) 2] Aol ugkzo] upet A4t
TEAel Fol2Ql a7t vty sisith B Fell=
BE Tl AR Aakshe o] Friste] v
3 A3E RYHp < 0.001). AR AL Ao 4
ge2l53 ok F38E A7led ZA 7odsteg,
HAQl AAtell et L9} WHL XLF 0 o]Fojxof
Fhcha R}

Bae 5(2001) 8] A2loks-& oz g dyelx] 24
SAPE-L AT} on, Agyo] dNistge] uj vt
o] ANEA 0 Z AAASA 9} Y HHE Rot Ao}
TSt E & g T2 asle] Fesitia stk
Lee 5(2001)8] d7lXE A4E she 7|UZR ‘ol
(65.9%)°] 7P #ta1, A (22.7%), ‘AW (11.4%)
o= Uepdtha 35l £ QFdxE 18 Helle AAE
o] 40% °oPFoE ¢ w%oH ws Ao oy AT
oA} v} IR & (Joo & Park 1998; Park 5 2000) H]
UETt S7VEEE AAEo] Foe A¥E EYYh 1
g 28 F BE oA AAH)go] FoEUEl(p <
0.001), 18y R3] 30% o1Fo2 ¥ FFolqitt ]
ol 24E& Qo) daiME 184 aserEegt Hu 4
A& FARZ sk gekst PSS o488 o7 ¥ wkE
BFo] ety AlgEct

WRE AN SAES AdE A gn ¥r)7) o
ol 919 R 7FAPIL, SAEY AHRE TR
t} £ dAveMe o8 A7 (Kang 1996; Yoon 2002)
M9} 2ol HIRkr}t F71EE WS AAATRE: 717 8
A9 Hlgo] e AL BTk FEH AR T
A 58 A9 Inkhe w72 &3] BAsH g 7heA
o] FoAlRg, A& WAl Ty HTke: BAE 7t
Aty & & 9tk 223 53] vjnkre] A9 delA A
HEERo] T} A= Hlgo] gol S a3
ol g d=rz A& wHo] wk=A] Wesit) st B
ATelME= 289 &FE 8T (p < 0.01) 3} AAZFTol
A (p < 0.001) ollA W] W= blgo] {0 R Zhashe
v AnE Boivk

WAL QA2 ES Hol] IFH oz Ado] g de




H2 FATE HA] AR giAAEe] AdAF glo] A=
7} e AdS 9 G} FgolAE dqle] |
% Sith(Hong 1998). & AFellXE Hrltze] we} zjo]
7F gleo} HAgo] 45~63%2 A UEPton, Hong
(1998) 8] AFAMT AAL 77.6%7F BAE dvlx 8
o 7 AZ4A3E& ¢ & AT I Chang & Lee (1995)
© A7) olF& WO E 4F TRt F¥uSE HAE
o Z1galEel i3t 71 =g AR EY, B AT
AAF 2T &) aHE B 5 9I0tHp<0.001).

B AgollM AAjgh TAAE AWM 574 AAF7T I
5 AR Fol & Aolg HolA AteH, ol GECE
A AFE & Aol ol 7129 § gEoe A
S o Are} AztEoh 18y @4 258w 84
oA 74]*6—5]‘“ 3 $-foll tigt 715 et W AL Y
Q102 AZE) Lee 5(1998) 9] AFolA B B2
A0l 8 HREYE 23409 2 I SHu
T2EE A3%3t3 U=, Johnson 5(2002)&
7 A2 2 AFH7F 3A T & 254 s
Hol AHsh= olsEolA 2318 Hdd) AE Foled F
AEow F¥S Fohr B1 R 7IERE 1HE o
akgh 280 TFo] 29MHE ot 3 upHo| T &
Sk AABHACE

= —LA]

f

ﬁo

ﬂllﬂl -{O fo Pt

ot O H
2% o HE

£ A7 20043 3€ 294 12€ 209711 B A
A A TR-2ETN AXRE o FUTA} 1 )
31221419 dgnd J AREwS 858 33 A58
BRE AE3tT SRE 27 SHE AAEE JAsHA
g 5 9t HE 9 #%5E 7|27 A3k AAET.

B ATl o183 AAgug T3] AL 1) 2
AETEE Y3 J9E A Y& A3, 2) shdd AN
s #AA U 24, 3) e A5 F4E 9% A
T A8 £, 4 A4S AzAE ML) so2 A
it 1 A9 2% A AAFTEE 40.0%, FAE
22.8%, vlTHEel 42.2%7}F AN AHE BEAAEL
Ao B F AN E AAMFTY] 80.5%, B
A9 94.3%, v9HES) 97.9%7F AN S ABL viEA
QA8 AUATHp < 0.001). B2 ARz FYe] 33
ol 538 Hlgo] 7 TollA BF EPHIL(p<0.01~
0.001), &3] vlukzeld 1 37} FEgde By} 4
AR TR Qlo] Al F BFolN ud ¥ rFFoe A

3o - o] - A - o) - 803
F3ichs 9 H1go] FFoF FolATtHp < 0.001).
A&ol wgl BE FoA Hanlgo] FolE%a, 53] v

FrollA ] Zan]go] 7P #3tHp < 0.001). -5 Ao
Hl"}£7} S7FESE wE A2 7R Bgo] o
wgtovt w& F BE Foli 2 ulgo] TAsGiy, 53
ARATRTRE AAZTEH Tl o 2 ra9s B
Frh WAL HUREr} AAEFE Hau]go] o] FolR
& = QAgE, B Folle AAMFFAAMTE FAFe
A4S B 4 9%tk (p < 0.001). HHoRE 1)
Tof) ABge] & F ouurt AR FAITY 9 ulg
o] Zashe vhd ‘ovUrt g0l %NEFPJ Hlgo] F
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2oH o
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