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ABSTRACT

This study was performed to investigate the effectiveness of nutritional education and exercise intervention on
reduction and maintenance of weight. The subjects were 24 obese women whose body mass index (BMI) was over
25 kg/m*. Nutritional education was performed once a week and swimming was done three times a week throughout
this 12" week program. The subjects were recalled 1 month after the program was complete. Nutrient intakes were
assessed by 24 hour recall method. Also food habits, dietary behaviors and nutritional knowledge were investigated
by self-administered questionnaires before and after the weight control program and one month after completing the
program. Height, weight, body composition and blood levels were measured before and after the weight control
program and one month after completing the program. During the 12 weeks of the weight control program, body
weight significantly decreased from an average of 69.7 kg to 65.8 kg and to 65.1kg after one month (p <0.05).
Body fat and BMI also significantly decreased (p <0.01)." Cholesterol and blood sugar levels decreased after 12
weeks and increased one month after completing the program. After taking nutritional education, the nutritional
knowledge scores increased. Calcium intake significantly increased after completing the education and one month
after completing the program (p < 0.01). Iron intake significantly decreased from an average of 12.1 g to 11.3 g after
completing the program and increased to 15.5 g one month after completing the progrom (p <0.001). We concluded
that our nutritional education and exercise program was effective for reducing and maintaining weight. (Korean J -
Community Nutrition 12(1) : 80~89, 2007)

KEY WORDS : BMI - nutritional education * nutritional knowledge * 24 hour recall - EER

Hjgto]@ AU AA £ 57t F7kekAY 2717 AR

M £ A #3A% d 71ek Az ol Ao] FoisiA SH€

Z AQojg 5 glom $7hA) Al dste] FEEE Aol

Aol = 1 AEe] MTElEEA $2luele
HIRRRITE S7Eshs A6l 9o, 20059 Y17 g%
ZAlel SJ3hE vluk 88 (204 oS AA) 31.8%2 @
A= 35.2%9 1 A= 28.3%%.0H AFZAE ANEES
33.2%% 2001 24.3%%x1} =A Z7}skic).

He4d: 200749 1€ 184

Aed: 200749 2€ 179

"Corresponding author: Mee-Sook Choi, Dept. of Diet & Health
Management, Chung Cheong University, Chungbuk, Korea

Tel: (043)230-2192, Fax: (043)230-2409

E-mail: cmsoo@ok.ac.kr

ollel fA, A5, EHE, Al - AR AEH A
45 Fo] B3F o7 Apgate] veh ks 222 (Kim & Yu
2001), T8 g2 ouix] AHZT} AnlF Aol o] E4F
g2l FoZ dA it HT WsE= =1l Aasn
BHE SIHA7)E 29 F2 SHUE AAHIL §loH
(Lee 5 2001), Ao] ool JoX = wE 2AEE, 7<)
A7, W AL 3%, 7187 B2 4 A3, e 248,
AALe] B4 52 v|uks} #edAdo] Al vekdtt Joung
2001). o] g} o] Zxe ATy} AP T2 vlu fidko|
Z1o38lo 2 QA g2 Aeks vl Fasirh (Park
& Yoon 2005).

flo

— 80—



RAEX]F2] 2006 =AU FAL A oshA
30A] o1 17 1/30] 4 - HE@Age] uygToR B
TE=Y

Al o] &= H]gk Q1] F7}F wiio)ghar 331 vk
< oY S Y3 o RN 8

(Kwon % 2005). Hl‘ﬂ}_i xﬂLﬂoﬂ A SFHE AP
AEF, 8, I

=
S8 03 489 FIEE S £

915 (Nam 2006). o]¢} o) B)eke: 4139} sjtjoln) w4
B A8 FUAYIEE vjgie) AR e File
o) FA7} obd S7HR1 Apelol A el HlofHokat B

2005).

53] TS AAH o BE 77 7)15UE, =
32 =20 Wgl HAlA Als]E dEwslel] nhE 4%
UJ q_oka} )\gg-/quzo] Ng]xﬂ X%.Ql:E'ﬂoﬂ [S= R X=R u];z]j_
°‘71 wioll A3 7F gl ERbEc o w2 018

< Yehle ez 3aEAtHKim F 2003). 994
o] A/3E- Mstel= AR o] Zhaska A ge] &
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Table 1. Characteristics of health—related habits N (%)
H 1} Variables Before  Affer  After1  y”test
month
RGNS EA Smoking
1. MY A EN Yes 1042 0(00 0(00 NS
1) A ARY UHHA E Quit 1(42 2(84 2(84)
AR (Choi & Kim 2006} VERS ulek 7o) ZAhA; Never smoking 22 (91.6) 22(91.6) 22(91.9)
Ae) Bt AL 7 5084 0)9.0H 50~59417h 45,89  Aconoldinking
2 714wk, AE Aok 71 E(83.3%), P (125%), o 110658 111 (498) 101198 18
No 13(54.2) 13(54.2) 13(56.5)
B2 (4.2%) % VPRI A2 tie] 7 (79, 19%)=t Frequency of coffee & tea
T S or, €87 £YL2 100~2007kdo] AA) 1tme2-3daysorNone 6(26.1)  9(37.5) 7(30.4) NS
45.0%2 A sFG Tk ZAPARLe) FEstee a8ty & 1 ime/day 13(56.5) 12(50.0) 15(65.2)
(41.6%)°] 7 =A Liebwtct, 2-3 times/day 4017.4)  2(83 1(44
4-5 times/day 0(00) 1(42 0(00
Trying on diet
ZAFCHA RS H‘.}E:] L]
2) INTI H3net B i Yes 13(59.1) 12(52.2) 10(41.7) NS
A Al A7 HE B Table 19 Aok FAA o 9(409) 11(47.8) 14(58.3)
Fo A S A FAL o 190] 2% F9 17018 & Taking medicine
% 2eS 31T, 8= o= wiko] giir) Ax 5 2} Yes 13(542) 9(37.5) 10(43.5) NS
B ATl 78 AT} Fo 2~32e] 17 B A u) No 11(45.8) 15(62.5) 13 (56.5)
AR QR=TR= 27) 26.1%3}F 37.5%Q 7 FE F 17]9e] R?j:lcm oferercse du"n%zz(;ﬁ 2?9[9205?120 67.0) 62530
= 30.4%% oAt R @gkor] sl 1 dE nm@ 1(4@ uw@ |

UWW AN AT F 712} 56.5%9) 50.0%RT. F

25 e 65.2%% Z7Fstg o #9408 vehd
] okttt tholo]E A% o= 5w AA] A 59.1%A4
HF AN Foll 52.2%F YEga TR F 1H¥gele
41.7%% Hadhe Z8E Hehigou Sk ARl
oF B-g-2 83t W% A 54.2%, W& F 37.5%, F
B 5 0¥ 43.5%% VERLSH frof gt Aol sl
A e ERE AN 5 A ol B g
AA A1 & 68.2%04 95.5%= FoHAL T2 F 1A
ol 87.0%% HAa3or FoxE yehhit
(p <0.05).

b

2. MUY Ate) Al B3}

ZATOPgAe] A WslE Table 260 VERASITE 113
x%o] /\Mgg x%ﬁ, )\L/:_v‘,_} @z'\_g]_ )\13145 D_/’:‘— E’_% )é/\]
A F 7213 8 F 8 Foll 278 Aol glsle
o, kx| Al Ap= WS AA] Ay 32 8,483 9.3 R
T 2 F 1740 10,0807 =789 om Fo49 2}
o7} vl th(p < 0.01). 63 2153 #3412 1Y€ A#3
FALE 8 AN A 11,9873 F8 F UIE 12988
v} WS A T} 13580 % 3 £9% 2ol & YE
W3lek(p < 0.05).

1) *:p < 0.05 by 2 test

Table 2. Scores of eating habits and nutritional knowledge

Variables Before After After T month
Regularity of meal 80+13" 80+13 83 £ 09
Food habits 238+ 26 245+25 24126
Ecting behavior 81+ 22 88 + 2.1 85+ 1.9
Nutritional 84+£18% 93+ 1.7% 100=%1.9°

knowledge**?
Balanced diet* 119+ 1.6° 135 +220 129+ 22%®
1) Mean = SD

2) * p < 0.05, ** p<0.01 by ANOVA
3) @< Different lefter is significantly different each other af p-
value by Duncan's multiple range fest.

3. 92 TR oHA R FFA HATY B

Table 3¢l 4 Hy o] W Joki AFZo] AA]
Aok, 23 AE-S A9sta S W F L F2
174l Fo)a]l ol g ot ks AFEe] s

o ujale] F5 F 17l tha Trst ACE YERst
& A 7 A 391.8 mg, 5§ 468.5 mg, TH
ML Z 652.5 mgl & F A 2o|F Bolr] 7Stk
(p <0.01). BF AFTE wF A A 12.1 mg, AA &
11.3 mgo 2 yeptor 8 F /gl 15.5 mgos
bt ar 2 AkE vrERgT(p < 0.001).
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Table 3. Changes of daily nufrient intakes

Table 4. %EER of energy intake and %RI of nufrient intake

Variables Before After After 1 month Variables Before After After 1 month
Energy 14266 + 392.37 14085 £ 327.3 1616.2 + 460.7  %EERD

(keal) Eneigy 777+ 2100 770+ 186  88.2 % 250
Profein 614+ 278 606+ 262 763+ 266  opo ‘

(¢] .

. . 6+ 582  169.4 + 59.1

Viamin A 782.9 £ 6062 6731 + 321.2 751.0 + 363.7 Pofein 1363 = 619 134.6 % 58.2

RE) VilaminA 1272+ 999 1098 £ 540  121.6 * 59.1
ViaminC 722+ 493 708+ 331 830+ 303 ViaminC 722+ 493 708+ 331 830+ 303

(mg) VilaminB, 94.6 + 39.3 944t 418 121.5 £ 656
Vitarnin B, 10+ 04 09+ 04 12+ 07 VitominB, 764 £ 364 825+ 312  97.7 + 32.8

(mg) Niacin 1059 £ 684 978+ 61.1 1124 + 656
w}%g;” B 09% 04 10+ 04 12+ 04 \yoyminp, 1221+ 392 1168+ 346 1355 £ 503

. 0+ 14 4+ 21,

Niacin 148+ 96 1369+ 86 157+ 92 Folate S6.1 £ 376  470£ 145 58.4£218

mg) Calcium**¥ 515+ 33.4% 610+ 17.3° 855 & 43.1°
Vitarmin B, 1.7+ 06 1.6+ 05 19+ 07 Phosphorus 121.3 + 459 1250 %+ 39.3 1498 + 4568

(mg) lron** 1163+ 4192 1126 + 43.2° 1509 + 52.8°
Folate 2246+ 1504 1882+ 579 2335+ 87.2 Zinc 951+ 355 877+ 327 1031 + 363

1

® )‘ b R 1) Mean = SD
Calcium 391.8 £ 247.8 468.5 £ 139.2° 6525 + 332.4° 2) EER: Estimated Energy Requirements

(mg)**? 3) RI: Recommended Infake
Phosphorus  849.1 + 321.2  874.8 + 275.0 1048.4 £ 320.8  4) ** p < 0.01 by ANOVA

(mg) 5) o< Different letter is significantly different each other at p-
rron 121+ 399 113+ 32 155+ 44° value by Duncan's multiple range test.

(mg)***
Zinc 76+ 28 70+ 26 83 29 For} = vl Z71E 91 (p < 0.01), AES

(ma) @8 AN A AN F 112.6%2 EOHE 2jo]7
Cholestero  211.7 £ 21056 207.6 + 211.9 290.8 + 217.4 ed 116 3%, A ¥ ¢ Fel7k

(mg/dl) Ao T2 F NEelE 150.9%% 57185 o 79
D:e;ory floer 66+ 34 61+ 21 79+ 30 22 YRS < 0.01).

g
1) Mean = SD
2) ** p < 0.01, *** p < 0,001 by ANOVA 5 0N 3L MATY YZEL2F(EAR) DIt

3) *°: Different letter is significantly different each other at p-
value by Duncan's muliiple range fest.

4. A L2FYF(EERY HTHNZ RN TSy &
A7) 2% (EER) 7 %4 AFAAHZ RD ol o
3k H]-&-& Table 4° XﬂA]s}"ﬂE} x| Ao FA=k) o

SHHES B A F U 8 F 1)Ll 593 2ol
Ao w8 A} I A7 77.7%8 77.0%= HrkE
z210)71 ST FE 1712 Tl 88.2%F F718I5th 4
U4 WIAEAHZFRD S 2ET g Aty Jdns
Az 9 FE F L FY9A Aol figlont AA)
A o7 WA Aol vidte] FE 5 el vha FU18 Ao
= R 375 Aol viell C, njelRIB,, viElyl B
GAL, e 9 ofddo] ARAEH T Yok B e_m
o= ujely C, HlelB,, BIEN] B,, Lolopal, %34}, Ayt
9 oo} AAEHBR AA AHFAT. 2K TR F 1
7ol vlERl C HIERIB,, At 9 Z4ro] A F 2ol
A X Zee TS AA A (51.5%) % $(61.0%)
B F8 3 1702 (85.5%) ) AARF T = 2okx] £

> —(o{'

Table 5ol P34 AAF] BHF % w7 A
ol Wit-go] Yehict. e AlYstl Fdns A
7 F 9 FE T UIged FAHA Aol dlslot tid
212 50% oVdo] B e #F vnhE e %‘%%54 o
gz MEge W& HAA AeE Zg 87.5%, @A
79.2%, BIEM) B, 66.7%, WIEF C .2%, HlE}UJ B,
54.29%Q1, TS Foll= g4t 95.8%, 24 75%, BIEF
B, @ B, 47} 70.8%, HlEll C 62.5%A 21, T8 ¥ 1
NLoll= At 75%, BlEM] Bi= 62.5%%2 eht Foki
g gzt A ZdAshs Ade Jeit e A
Al & ko3 u_l Zg 171€ & kel Retvi Rl U]u]- ks }_,\]_
tare] vlgol 74zt 87.5%, 75% W 45.8%% A3} 7
287 #9232 Bk (p < 0.001).

(3

ot

6. YL MPMHNY & (Nutrient adequacy ratio : NAR)D
7 YL H7FH & (Mean adequacy ratio : MAR)
PFAHAF 20 AFAAER A AR AA ) 2

A7} 5748 4 9ol 2 ks ARRS DIRAY o
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Table 5. The ratio of subjects less than EARY N (%) Table 7. INQ{Index of nufritional quality) of subjects
Variables Before After After 1 month Variables Before After After 1 month

Protein 4(16.7) 1(42) 0( 00 Protein 172 £ 053" 173+ 044 193 £0.37
Vitamin A 7(29.2) 7(29.2) 6(25.0) Vitamin A 1.52 £ 0.91 144 £ 060 1.45%073
Vitarnin C 13(54.2) 15 (62.5) 10(41.7) Vitamin C 0.88 + 0.50 098 £ 068 096 =032
Vitamin B, 13(54.2) 17 (70.8) 1(45.8) Vitamin B, 111 £0.34 111 £ 038 123 £050
Vitamin B, 16 (66.7) 7(70.8) 156 (62.5) Vitarnin B, 0.97 £ 0.32 106 £ 030 111 £029
Niacin 3(12.5) 6(25.0) 3(12.5) Niacin 1.32 + 0.69 125+ 060 1.26 =057
Vitamin B, 8 (33.3) 11 (45.8) 6(25.0) Vitamin B, 1.59 £ 0.38 1.56 £ 0.52 1.56 £ 0.51
Folate 19(79.2) 23 (95.8) 18 (75.0) Folate 071 £ 0.43 062+ 014 067 £020
Calcium***2 21 (87.5) 18 (75.0) 11 (45.8) Calcium#**?  0.64 £ 0.30°%® 0.82 £ 0.28® 1,00 + 0.48°
Phosphorus 5(20.8) 2( 8.3) 142 Phosphorus  1.57 £ 0.40 1.63 £ 0.33 1.72 £ 0.31
fron 6(25.0) 4(16.7) 1(42) fron 1.52 + 042 1.48 £ 0.47 1.77 £ 0.54
Zinc 7(29.2) 10(41.7) 5(20.8) Zinc 1.22 + 0.29 174+ 030 1.20+ 034

1) EAR: Estimated Average Requirements 1) Mean = SD

2) ##* p < 0.001 by y* test 2) **: p < 0.01 by ANOVA

3) %°; Different letter is significantly different each other at p-

Table 6. NAR and MAR of subjects value by Duncan's mulfiple range test.

NA\Rlinobles Before After After 1 month Aol G (0.9 9)= Lekd g} o 7]'72} NAR7}H wo
Energy 077 £020" 076+018 083 *0.18 Jokais W& A A 25 (0.48) 013 H Fof| = PAk
Protein 0924018 097 £006 099 +0.03 0.A47019 e F8 F Lol A (0. 58)& HERS
Vitamin A 0.80 + 0.26 084 £019 088 +£0.17 o} AAL " A 0] AL Brlehe B AN (MAR) & 25
Vitarmin C 0.63 = 0.31 067 £ 026 078024 &

Vitamin B, 0.79 £ 0.21 0.78 £ 0.23 0.86 £ 0.21 A A A7 0 7_74 0.79% 2, F5 F A=
Vitamin 82*2) 1 4 0249 076 £ 0.23%° 0.87 + 0.18° 0.860.5% E_EO]—X]—E— 6;; L}‘E}’bu UF TFQV‘Q% ‘/]"E}‘L]'X]
Niacin 079+ 024 079+019 086+019 i

Vitamin B, 093 £0.16 0.93 £ 011 095011

e e o 7. 992 M5 A4 (ndex of nutriional quality, INQ)
prizﬁzgms 093 + 0:15 096 + 0107 0:98 N O:Oé Table 70149k o] e} AXAF (INQ S 2 7170
tron 090 £0.15 089+016 097 + 0.07 2 oA AF7} F7hetel wt goka A A g @
Zinc 0.84 + 0.20 0.80 + 0.18 0.89 + 0.17 AEQ) =R A Rkt #2489 Aol & HolE 4ok
MAR® 077+018 079+011 086+ 011 w2 (p < 0.01) 0% 7% AA] A 0649}ﬂwrj»082
1) Mean = SD

2) *; p < 0.05, *** p < 0.001 by ANOVA

3) *°: Different lefter is significantly different each other at p-
value by Duncan's multiple range test.

4) NAR: Nufrient adequacy ratio

5) MAR: Mean adequacy ratfio
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T 10 ¥z At 12 1453to] Alxtst
ok 273 u)& (NAR)E 519 Table 6ol #|A]
ok, HIEN] B md A A 0.713 3 $ 0.760
AT 2|7t glou T8 F el 0.87% 19
o2 YeRY Z71et 1 (p < 0.05), Tt 5% A
A 048, % % 0.61, 8 F 114 0.75% 271319
o1 §-oAQ] Aol & LRI (p < 0.001). Frol & Xol=
A o1} 7P NARO] 2 ofokis W& AA] Hof= <l
(0.93)01 L AA] T= i (0.97)019e™ F5 % 1
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Xﬂﬂﬂ%‘-ﬂﬂé‘ HIER] A, HER] B, Yo, HERI By, <1,
ié ool 2 INQZF 1 o0& UeRstal, ws AA] Fof
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Table 8. Changes of blood composition

Variables Before After After 1 month

Cholesterol 209.2 + 424" 190.0 + 31.8 2056 % 335
(mg/dL)

1G3 1525 + 78.7 1321 £-116.1 119.1 £ 48.2
(mg/aL)

HDL-C? 529 +£13.7 51,8+ 140 524+118
(mg/dl)

HoY 132+ 14 144+ 14° 149+ 1.3
[g/dL]***sl

Bloodsugar 111.6 £ 105 1070+ 80 1116+ 84
(mg/al)

1} Mean + SD

2) 1G: Triglyceride

3) HDL-C: High Density Lipoprofein-cholesterol

4) Hb: Hemoglobin

5) *** p < 0.001 by ANOVA

&) *° Different letter is significantly different each other at p-
value by Duncan's multiple range tfest.

0 VeI FYAHES 94 A 209.2 mg/dL, 75
F 190.0 mg/dL, 28 % 171€ 205.6 mg/dLZ vyt
I YL QS AT 2% A ¥ 2z
152.5 mg/dLe} 132.1 mg/dLE Yeptow £8 3 17)

ol 119.1 mg/dLE Wopg o}t §9H Q) Ajol&= e}
U] 29kth. HDL~FAHEe 74 A 52.9 mg/dL, 7
% % 51.8 mg/dL, £8 ¥ 170€ 52.4 mg/dLE 594
QA xfole Yot dEd2Hle 78 A 13.2 g/dL, 7%
F 144 g/dL, T5 F 112 14.9 g/dLE F§ xlo)=
YER S FolHth(p < 0.001). FEA 3L % A
111.6 mg/dL, Z& ¥ 107.0 mg/dL, 28 ¥ 1/4¥
111.6 mg/dLE YR ow £-23 2jo)= gich.

9. MNHE X MRYYEY B

AAAZ D A3 72] W3S Table 9o A28k
o}, ﬂﬂ”éa AR IS v AN A U 2
55 Uil 49l zlo)7F Vel gsht), 5L
& A A B 69.7kg, ¥ Fol 65.8kg, BT F 1714%
65.1 kg2 2 #94 xlo)& Yehi™ Ax} gAsd
(p <0.05), AAPFE 75 A 25.4 kgolH 74 5 22.0
kg, TH T /1€ 21.9 kg & ZHaggom #-2e40] U
B tHp < 0.0D). AALEE 74 A 36.4%, 2% &
33.2%, F8 5 1/0¥ 33.4%% 7% AR}t 18 o} fg
2 ¥ UL 3oz 48t (p < 0.01). 88 -
Yol=d 8] (WHR) & 28 4] Aol 1.0019100 3%
o F5 5 /1€l 2127} 0.92 wolzlal f-9 <l x}°l7}
HER o™ (p < 0.05), BIREE 24 A 141.1%, Z% &
133.5%, T8 ¥ 1709 131.9%% Rl §e4e] 1}

Table 9. Changes of anthropometric indice and body

composition by nutritional education and exercise intervention
Variables Before After After 1 month

Height 1558 + 4.6" 1558 = 4.6 15568+ 4.6

{cm)

Weight 69.7+ 50 658+ 58 651+ 5

(kg)*?

Protein mass 88+ 08 87+ 07 86 07

g}

Mineral mass 30+ 02 29+ 02 29+ 02

kg

Soffleanmass 414+ 33 409+ 32 404+ 33

kg

Body fat mass 254+ 319 220+ 3.9° 219+ 40°

(kg)**

Percentbody fat 36.4 + 3.4° 332+ 39° 334+ 42°
(%6}

Waist-hip ratio* 10+ 00° 09+ 00> 09+ 0I°
Obesity degree* 141.1 £ 10.7° 133.5 £ 12.4°1319 £ 12.5°

BMI 287+ 19° 271+ 23° 268+ 23°
(kg/my**

1) Mean = SD

2) * p < 0.05, **: p < 0.01 by ANOVA

3) o< Different letter is significantly different each other at p-

value by Duncan's multiple range test.

E}‘f&r/} (p <0.05). Zﬂéla}‘xl ‘C A 28 7 kg/m2°ﬂ/ﬂ
kg/mzi Zhasld o §-03 ;‘(}0]7} LfERTH (p <0.01).
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el wobgl7] W02 Aln@th Nam(2006)9) 9

o H3la 53] v, 24, B, wleh C) gAo) o
O

@2 7107 B uEdnt. Choue % (1995)2] 10537 3o
WF 5 AR ) Wl dF F FYAEE, 24914
BT AAEQ T HDL-ZHAHZ A4S AL st ¢
At B1skd o Chang (1999) 2] oA oJokw
FE5 2 TOFAAN F FelauEn FAREL goR e

2 24319, HDL-FeAHES 20l 2102 B 5
Rl o) HDL—Fd 28 20l HuE #3E Ueh
A g 2 Aok vE 29E ehggid,

B AT = A (p < 0.05) 3 A7 A8 2 AR
Z(p <0.01), AAE (p < 0.01), &2|-JFo| = n)
(p <0.05), BI¥EE= (p < 0.05) B! AAZA=(p < 0.01)7F
WS ol ujste] W& Fofl F2J5t 2ol 2 Kol i

o FE F UNLelE 3 Fof vk 7% o)z} %l
k. olefgt dde] v o= i) 9] AdF o) W
Ao 1426 keall 2 5 Felli= 1408 keal® 21¢F 74
Aot 1% F 1)Ll 1616 keal® 2715910
TEE AEA Yrtel] Bylo) FAA R AAHR] kgl
wli-o)gkn 93717t} Kang (2004) 9] @l ws 4]
| ARTE Fof A%, vlvhe, AARAE 5o AaHo] B
A8 FARI T, 317 —dFol & vl AV 5255
A, WA HEE 9wl ToR A3 AEy o
7F g (Wardlaw 5 1994) o3Ake] 749 0.8 o[AFY

Ay A gol 943s) UMtk s (Kaye $
1991) & A7ors EXAEEe] w8 A 1.0004 s
FoE8 102 3 42 0.9 WolRm 497 2ol
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T2 7 AA] 7|3l geo) 109 R AT AR A
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7o)l A a3lm 2 (Fitzwater 5 1991) x|$3el

o

X R

=

H|gked & IO R 1257 1A A=A 5= 18] 9oF
W& F 33 P& A ATl g
W} 25 A2 aRE AR Ak vhea) 2ot

1) AR o 32 7 50.8401% 01 50~59
A7F 45.8% % 718 Bttt AE Y= 71E0] &



88 - kg3t -5 A S £

G2 tf-Eo] FR(79.1%) k. €8F £92 100~200
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