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ABSTRACT

Prevalence of an obese population has been increasing in Korea. Obesity is considered a major risk factor for chronic
degenerative diseases. Specifically, prevalence of obesity is prominent for adult woman in Korea. In many weight
control programs, weight change did not often show any beneficial effects for health. These facts discourage people
in the program. Thus in this study, the anthropometry, blood pressure, serum biochemical indices and dietary habits
were compared by percent body fat change for adult women to show the beneficial effects of the weight control
program. Study subjects were 134. Measurements were done before and after the weight control program. Percent
Body Fat (PBF) was measured by bioelectrical impedance analysis. Using PBF changes, subjects were grouped as I
(more than 1% increase), M (* 1% change), and D (more than 1% decrease). Data were analyzed using SPSS 12.0
program. Among the 134 participants, 13 increased their weight and 100 decreased. For PBF, 19 increased and 59
decreased. Statistical significant differences were shown for anthropometric assessments before and after for all weight,
fat mass, percent body fat, waist-hip ratio and body mass index. I had increases, and D shows decreases. But the
difference of D is large than M. Systolic and diastolic blood pressures decreased in all groups (p <0.05). Fasting
blood glucose decreased in all groups but were statistically significant only in D. Also triglyceride decreased in D
(p<0.05). Thus health conditions showed desirable changes in I<M <D in order. Dietary habit changes were
desirable with only D. Weight, BMI and other indicators for obesity is not the real indicator for PBF. Recently it is
easy to measure PBF. Thus, for weight control programs and to show benefits of the program, PBF is a good
indicator for adult women in Korea. (Korean J Community Nutrition 12(4) : 477~488, 2007)
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E3) do|5 o 2 25508 s ISR 334 o
lo] vlgk A} o FQ 3 IS e Ao E HUE
9tk (Torremocha % 2001; Irwin & 2003).

$-2lvel A4l o344 2] ninte] ok AlF2 vivtRT Az
A thol ok ke olfiv T WHE FAHTR
t} ojAgu)te] W Eo] A YR (Cho & Jin 2004),
Qoo AR A E B o, AR Zadt BRE
202 WA He] FH5lo] £ AP o g9 o]dE0] F
7Fsk7] w0l t} (Garrow 1998).
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HIAE 7ML 33Tt
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TE g0 2E A, GUA0] 715 AE FHE olsiA
73 AEFuPEE FE3 AR AT 5 AN
o S/, AH3) 979 F oA Azt 2219 ARG
E of Al nl AEsinh AR, AF F e A
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il = B i e i TR R

Ao G ATE T 1584 43, 25 4P 1
$O2 1084 2912 AAHRCH A2 27 Sl

2 293Kt

SOy W A A

ATE 2005\ 449 25 2005 99 WA F 6
AEEEA BRATRALY v|vtde) T2 g3
gL tog 7 22 73 ¥ 23] o] Fst o
20t) o] A2l & A3 AAASS T
g8 A F XS (PBF) W7t = +1% S7Fst A
28 17 (Increased Group), —1%< ~ <+1% X3t A}
28 M (Maintained Group), < —1% ZAag ARS D
T (Decreased group), & 3722 Yo +435rt
(Table 2).
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Ak vtE £88 fl AR T2 IR A& " A
7377 Al 0.1 cm @7HA] 3, AT 2 ALE
Z2HE 2H TEFHE 7FoE 271€ef 1314 oA
A5 o83 AR F47] G)ule] 2 AFlo]Ae] Inbody
4.0 (Bioimpedence method, Biospace, Korea) & AN
310 AF (Weight), AAL= (Fat mass), A& (Per—
centage of body fat), 32| -9 o] E&H] (Waist—hip
ratio), QA (Body mass index) & 733

2) YA R gAY Yoy Y
A A7 g HslE dasiaa 22 T8 H, $(6
18 243) 23] A% g 2 Q2 sl 4 4
AlEg o, 9= AE A9 TYsE Al 108 o] gt
A RS 71 A2 3 AR 57189 (systolic blood
pressure) 3} 0]$87]83} (diastolic blood pressure)S &
Ak, YA=32 1047} overnight fasting & ANE
& AFE Aol AMgEIsith 84 A2 E (Total
Cholesterol) ¥ 4 X9} (Triglyceride, TG)& A5 &
417] (Auto—analyzer) & o] 83l G402 £A3}S]
I, HDLZHAAH S FAAE o] &8sl AAXZ 5 A5
HoflA g4 02 &35t LDLFHAHESY AR
Friedwald 5 (1972) 2] AAF2& o] 885t T2 73
o A tidAt AR JeRdEl AEE spetato] Yt
T 78 13 AALHE AEIESF sk, 671€3 A7)
Zh Aol 22 QI gode] HsE Akt A "t 3
& JHE WE=(WBC), A8+ (RBC), @44 (Hb),
HuIEIHE HCT) &, @A JS ez F 993
(Total protein) @} &%l (Albumin)-& £338}33 ).
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F3E AEE SPSS 12.0(Statistical Package for
Social Science, Version 12.0) Programa ¢]g83}9 &
AX st vivE 9 A7 dE A EEY T A A,
< A= o= 0.05 F50A4 Paired t—test3to] 82313
o, I 78] FAA 94 A5S ANOVAS A3l
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1. PBF H3o| ME MNTHZ

1) QYA QHiArg

Table 12 A thdxte] A7 BI2 AA) JF A9
50.58 £ 9.90M°19, F71H& 50.47 = 8.06A], 4-AI1F
52.11 * 9194, ZHAF 49.17 £ 10.9842 74 T2
B Ago) 7 A vebstch 104 ©9)9) |4 S
AR E 50~594], 40~494], 30~394], 604 ©)A}
20~204] =2 ol tdApr} wolRltt, o9} 22 A3
= 7b v 23 22 AES 5y

U2 A5 AATEe] T2 % A, & ¥ Bre
Table 2o AAEISITE AF W3l&2 713 To) 9.7%,
TS Fo] 15.7%, A% T2 74.6%F o0, A S
WHeh= T T 14.2%, FA1% T+ 41.8%, 4% F
44.0%% Vebgtt. w2 A5 H3kgo] 243 gt
(74.6%)l B3 AATE 22 thd2}H(44.0%) 2 v]Eo)
He5s ¢ 5 A%

M

2) PBF Higlo)] M= D2 MIZ NN W3t

A A& (PBF) ¥stol] w2 AF (Weight), Ax ¢
(Fat mass), AA4S (Percentage of body fat), 3] -
dgo] B v (Waist—hip ratio), A&A%X5(Body
mass index) & 43 A3= Table 3¢ A|A)3kRTH

AT AT Zadteld 242t 66.33 + 9.58 kgollA
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Table 1. Number of subject by age groups and PBF change

PBF change  Total m M D

AQE (n=134) n=19 (n = 56) (n=59)
20-29 3(22) 0(00 1(18 2( 3.4)
30-39 16(11.9) 20105 7(12.5) 7019
40-49 33(24.6)  7(36.8) 9(16.1)  17(28.8)
50 -59 67(500)  8(42.1) 30(636)  29(492)
Over 60 15(11.2)  2(105) 9(16.1) 4( 68)

Meaon + SD 50.58 + 9.9050.47 + 8.0652.11 + 9,1949.17 + 10,98

1) I Increased Group, M: Mdintained Group, D: Decreased
Group

Table 2. Comparison of Weight and Percent body fat change
after the program N (%)

Percent Classification Classification
of change by weight change by PBF change
> +1%" 13( 9.7) 19( 14.2)
~1%< - <+1%2 21(15.7) 56( 41.8)
<-1%? 100( 74.9) 59 ( 44.0)
Total 134 (100.0) 134 (100.0)

1} 2 +1% : Increased Group (f)
2) =1%< ~ <+1% : Maintained Group (M)
3) £ -1% : Decreased Group (D)

64.91 + 9.22 kg2, 67.81 * 9.05 kgl 63.30 +
7.65 kgE A1 A7t e (p < 0.001). =3z
T 2] o AR AA Al F EF F2E 2| E BY
oHp < 0.001).

ARG AA) gt B T2 7% A 24.02 £ 5.63
kgolld 273 & 2254 + 537 kg2 —1.49 £ 2.03
kg a8l o, F7kt 21.02 £ 5.77 kegolA] 22.23
+ 582 kg2 TEI¥ F 121 * 0.60 kg 7S, B4
T2 24.95 + 4.93 kgollA 21.73 £ 4.72 kg® =21
WE 322 + 1.57 kg ZH4AE HYPTHp < 0.001). =&
O A, F S TXE Dol A Z 0 fod AR =
221 Afo) 7 bttt (p < 0.001).

AA g w5t AR F) o] Zh F H7 T W A,
9] g} vl AE Bt

T BR9E2 dolE WHRE) W3lg 37 BF =
2OE A, T AP FRH 02 A 0.91 £ 0.06 cm
oM 0.91 = 0.06 cm 0.01 + 0.01 cm e, $x)2
< 0.93 £ 0.05 cme)A 0.92 £ 0.05 cm& —0.01
0.01 cm #4399 oH, 4472 0.93 £ 0.04 cmoll 4]
0.90 = 0.05 cm® —0.03 £0.02 cm 4221 ZkArs 1
Row, k7 719 Aoz freld oz vt (p < 0.001).

AR Rl 26.81 + 3.50 kg/m®A] 26.26
+ 3.31 ke/m*E —0.56 + 0.68 kg/m? A4S, FArT7e
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Table 3. Changes of anthropometiic measurement before and after the weight control program by PBF change

Variable PBF change N Before After change
Mean * SD Mean * SD
Weight (k) " 19 62.39 £ 9.44 62.80 + 9.74 0.41 £ 1.03®
M 56 66.33 + 9.58 64.91 £ 9.22%%+2 -1.42 + 1.68°
D 59 67.81 £ 9.05 63.30 £ 7.65%%* -4.51 £ 2.34°
Total 134 66.42 + 9.05 63.90 + 8.62*** —2.52 £ 2.68%**
Fat Mass (kg) | 19 21.02 £ 5.77 22,23 1 5.82%** 1.21 + 0.60°
M 56 24.07 = 5.01 23.49 + 5.78 -0.58 + 0.83°
D 59 24,95 + 493 21.73 £ 4.72%*x* -3.22 £ 1.57°
Total 134 24.02 + 5.63 22.54 £ 537*** —1.49 £ 2.03%**
PBFY (%) | 19 33.256 + 4.93 35.00 + 4.63%** 1.75 £ 0.67¢
M 56 3591 + 3.88 35,79 + 3.85 -0.12 + 0.51°
D 59 36.63 £ 3.53 34,02 £ 3.92%%* —2.62 + 1.49°
Total 134 35.85 + 4.02 34.90 + 4,05%** —0.95 £ 1.92%++
WHR® (crmyem) | 19 0.91 £ 0.06 0.91 £ 0.06*** 0.01 £ 0.01°¢
M 56 0.93 £ 0.05 0.92 + 0.06*** -0.01 £ 0.01°
D 59 0.93 + 0.04 0.90 £ 0.05%** -0.03 £ 0.02¢
Total 134 0.93 £ 0.05 0.91 + 0.05%** -0.01 £ 0.02%**
BMI® (kg/m?) | 19 2525 + 3.48 2541 + 3.54 0.16 £ 0.42°
M 56 26,81 = 3.50 | 2626 £ 331k -0.56 + 0.68°
D 59 27.16 + 2.95 25,44 + 2.92%** -1.73 £ 0.95°
Total 134 26.75 + 3.30 25.78 £ 3.18*** -0.97 £ 1.06***

1) I: Increased Group, M: Maintained Group, D: Decreased Group

2) Significant different rom comesponding before data at *: p < 0.05, **: p < 0.01 and ***: p < 0.001, respectively by paired t—test

3) abc: values with different alphabet were significant different among groups af p < 0.05 by Duncan’'s multiple range fest

4) PBF: Percent Body Fat
5) WHR: Waist-Hip Ratfio
6} BMI: Body Mass Index

27.16 £ 2.95 kg/m?ol|4 25.44 + 2.92 kg/m*E —1.73
+ 0.95 kg/m? #9421 7247 Yerdth(p < 0.001).

ANA o7 ZFlge 273 Fo| 39 Ay}t F7}
2, AT AT A0 WEE Ho, fA|Tel v
alo} el et A vebth SR, AT,
279 35 7t ARAF-ARD) E FA A5 234 4
g5 25 fo8 08 vERtTHp < 0.001).

i

2. PBF #3fo M2 HYAE NI H3L

1) PBF H3lo] ME D27y M3 Y "Y X FFPA
Blof Mototy R 9 Hg} ’

Table 4= 7738l H3lE AA o=kl #5718
(SBP)< 130.81 * 17.21 mmHgolX 121.51 * 16.49
mmHgE, o]¢71¥8H(DBP)2 80.55 + 10.10 mmHg
o4 74.10 £ 9.53 mmHgZ F9FQA FA2E BT
(p < 0.001). Z} #HE £57] YL F7hro] 122.14 *
13.88 mmHgolA 112.86 + 9.26 mmHg®, A T<
130.16 £ 18.53 mmHgolAl 123.76 + 17.08 mmHg

2, AT 133.68 £ 16.31 mmHgolA 121.90 £
16.97 mmHgZ Al 7 BF +238 Z4E B3leH, o
27189 (DBP) 8] Al T 25 Fo3 o7 7asisich =
28 A, 39 £ 319 AolE AR A AP &,
AT VM £22 4 3 AT AXY, 2853
zlolE BAF 2 Fo8kA Yt

TE A €F(FBS) fojHos =23 A, & AA
104.38 £ 24.33 mg/dLellA 98.83 % 23.24 mg/dLE
722381909 (p < 0.001), F7FE2 109.29 £ 49.69
mg/dLelA4 108.12 + 55.93 mg/dLZ —1.18 *+ 8.21
mg/dL 22393, FA1 72 101.10 £ 11.90 mg/dLel
A 98.53 * 12.93 mg/dLE —2.57 * 9.92 mg/dL %
239 ch B3] AT L 105.84 £ 21.45 mg/dLolA
96.33 + 10.99 mg/dLE =278 A ¥ W37} -9.51
+ 15.72 mg/dLE TS 3} Bludle] fo8ow E @A
7+ UEbgTH(p < 0.001). 53+ Al T 2] 2139l 2ol &
B3 (p < 0.0D).

% ZY2E)1E (T.cho)> 1§ 72 Aol7} #2F o)
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Table 4. Changes of blood pressure and blood sugar and serum lipid before and after the weight control program by PBF change

Variable PBF change N Before After change
Mean = SD Mean *+ SD
SBPY (mmHg) id 14 122.14 = 13.88 112.86 £ 9.26%% -929 £ 9.06
M 45 130.16 + 18.53 123.76 + 17.08* —6.40 + 16.83
D 52 133.68 + 1631 121.90 £ 16.97*** -10.75 £ 12.73
Total m 130.81 = 17.21 121.51 £+ 16.49*** -8.80 £ 14.22
DBP? (mmHg) | 14 7514 + 8.95 69.21 £ 6.78* -593+ 7.72
M 45 79.84 + 9.31 75.49 = 9.58** -4.36 £ 8.98
D 52 82.35 +£ 10.70 7421 £ 9.85%** -7.31 £ 9.08
Total 111 80.55 + 10.10 7410 = 9.53*** -594 £ 891
FBS* (mg/aL) ! 17 109.29 + 49.69 108.12 + 565.93 -1.18 + 8.21°0
M 51 101.10 = 11.90 98.53 £ 12.93 -257+t 992°
D 57 105.84 = 21.45 96.33 £ 10.99%** -9.51 £ 156.72°
Total 125 104.38 £+ 24.33 98.83 £ 23.24%++* -5.54 £ 13.17**
T.cho® (mg/dL) I 17 193.82 + 33.39 201.59 & 37.44%** 7.76 £ 33.08
M 51 200.39 £ 33.50 209.33 + 30.30** 8.94 + 28.55
D 57 202.61 + 36.42 203.14 £ 37.79 053 £ 27.44
Total 125 200.51 £ 34.69 205.46 + 34.74 494 + 28.75
LDL-C® (mgydL) | 17 117.69 = 32.16 123.05 £+ 31.90 535 + 29.59
M 51 120.80 * 29.44 129.20 + 29.00** 8.40 + 23.77
D 57 118.41 = 32.96 122.87 + 35.08 447 £ 26.10
Total 125 119.29 + 31.23 125.48 £ 32.19** 6.19 + 25.53
HDL-C¥ (mgy/dl) | 17 58.29 + 8.02 60.53 + 10.78 224+ 8.39
M 51 57.39 + 10.80 58.31 £ 11.56 092+ 6.03
D 57 55.58 = 10.48 57.02 + 10.56 144 = 798
Total 125 56.69 £ 10.30 58.02 + 10.98* 134+ 726
16" (mg/dL) | 17 89.18 £ 50.14 90.06 £ 43.51 0.88 + 43.13
M 51 110.98 + 48.23 109.08 + 56.12 -1.90 £ 51.34
D 57 143.14 = 96.81 116,25 = 79.84** -26.89 £ 73.45
Total © 125 122.68 £ 76.80 109.76 + 66.83* -12,92 £ 62.49

1) SBP; Systolic Blood Pressure, 2) DBP: Diastolic Blood pressure, 3) FBS: Fasting blood sugar, 4) T.cho: Total cholesterol, 5) LDL-C: LDL
cholesterol, 6) HDL-C: HDL cholesterol, 7) TG: Tiglyceride, 8) I increased Group, M: Maintained Group, D: Decreased Group, 9) Sig-
nificant different from coresponding before data at *: p < 0.05, **: p < 0.01 and ***. p < 0,001, respectively by paired t-test,
10) abe: values with different alphabet were significant different among groups at p < 0.05 by Duncan's multiple range fest

agton T2 ;W A, F H|E A FAROE FINS
193.82% 33.39 mg/dLA\X T2 % 201.59 *
37.44 mg/dLE 7.76 * 33.08 mg/dL F712 WH3E
eI I (p < 0.001), §-X7& 200.39 * 33.50 mg/
dLelA) 209.33% 30.30 mg/dLo.2 8.94 * 28.55 mg/
dL 75t (p < 0.01).

LDL-Z#28E, HDL—FHAHE SA] 25 2 A
o)7} §-9A0)A) Agton], T2 7 A & WIS v
3 Ayt 28 FoA S77F vebdth LDL-SHAHES
SR, ZFVE, AT £07 F71Fo] AXH, HDL-&
AAHEL SV, AaT, AT €22 Vel

FAAH(TG) & ok ol vist] Aol 2213
A 143.14 £ 96.81 mg/dLolA 116.25 £ 79.84 mg/
dLE 8-9A¢ ZAE HITHp <0.01). Z 15 W =
273 A F xole FAFCE F3HA &t

2) PBF Bisjop ME T2y M T FAY WuN A
Ho H3t

takate] edokel Wshs Table 59 A3}8HA x| HojlA]
Yehla glow, iEgode) WalE By 5 (WBC), 3
F75 (RBO), @44 (Hb), AFIEIHE HCTYE AFE
ket

AY 7= (RBC) Y 7S, AA 4.34+0.290)4 == 74
% 4.21+0.398 745 HolH (p<0.001), 74 wEHE &
A 4.35+10.31604 4.2410.298, AT 4.40+
0.26°14 4.2210.49% #2140 Zrart Vebsttt.

A4 (Hp) & dA=r AA) 13.04 = 1.05 g/dLoA
12.79 £ 0.87 g/dL=Z #4329 (p < 0.01), FATS
13.17 £ 0.81 g/dLelA] 12.77 £ 0.76 g/dLZ #2lAQ)
78 ¥3vHp < 0.00D).

HUIEIRE HCD= Al F 25 T2 03 A 3 A

o
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Table 5. Changes of biochemical indices before and after the weight control program by PBF change

Varigble PBF change N Before After change
Mean * SD Mean = SD
WBC" (10%mm?3) |7’ 17 516 £ 0.93 5.62 + 0.98 0.46 £ 1.11
M 51 604 £ 1.49 6.03 + 1.51 -0.01 + 1.32
b 57 637 £1.87 6.10 £ 1.57 -0.27 £ 1.3]
Total 125 6,07 £ 1.66 6.01 + 1.48 -0.06 = 1.30
RBC? (10 x /mm?) | 17 412 £ 0.25 407 + 0.28 -0.05 + 0.24
M 51 4.35 + 0.31 4.24 + 0.29**+8 -0.11 £ 0.20
D 57 4.40 + 0.26 4.22 + 0.49** -0.17 £ 0.44
Total 125 4.34 + 0.29 4,21 £ 0.39%** -0.13 £ 0.34
Ho® (g/dl) | 17 1249 + 1.26 1247 £1.16 -0.02 & 1.65
M 51 13.08 £ 1.17 12.92 £ 0.87 -0.17 £1.03
D 57 13.17 £ 0.81 1277 £ 0.76%%+ -0.40 + 0.63
Total 125 13.04 £ 1.05 12.79 £ 0.87%* -0.25 £ 0.99
HCT (%) | 17 37.71 £ 3.30 38.22 + 2.99 0.52 + 4.10
M 51 38.68 = 5.71 39.40 = 2.34 0.72 £ 5.47
D 57 39.80 +£ 2.30 39.07 £ 2.11 -0.72 £ 1.77
Total 125 39.06 + 4.18 39.09 + 2.35%* 0.03 + 4.02
T.protein® (mg/dL) | 17 7.53 £ 0.35 7.50 £ 0.33 -0.02 £ 042
M 51 7.59 £ 0.41 7.57 £ 0.40 -0.02 + 0.37
D 57 7.69 £ 0.40 7.64 £ 0.38 -0.05 £ 0.37
Total 125 7.63 £ 0.40 7.60 £ 0.38 -0.03 £ 0.37
Albumin® (mg/dL) | 17 4.45 + 0.19 4.47 £ 0.21 0.02 + 0.23
M 51 4,48 + 0.16 449 + 0.18 0.00 £ 0.13
D 57 4,55 + 0.15 455 + 0.18 0.01 £ 012
Total 125 451 £ 016 4,51 £ 0.19 001 £ 0.15

1) WBC: White blood cell, 2) RBC: Red blood cell, 3} Hpb: Hemoglobin, 4) HCT: Hematocrit, 5) T.protein: Total serum protein, ) Albu-
min: Serum albumin, 7) I Increased Group, M: Maintained Group, D: Decreased Group,

before data at *: p < 0.05, **: p < 0.01 and ***: p < 0.001, respectively by paired t-test

371 e AolA) dgont, AA| ciakzle] Walr} 39.06 &
4.18%°1A4 39.09 + 2.35%= 229 Wslyt vebgch

(p <0.0D).

229 G FUE Lok 47K PRl T2 A,

F o1 ok glglont 2F

T 3puslel Ssigict.

the-2 gzl o] oJok Alel g Fghwal (Total protein)
7 37 (Albumin)-& S33}Ich. %‘7}”“;&"— AT 2T

GojHo) ko) ZhAo] BistE okn)
T

o, o] %) Z2IW A, F 2.
7 2% 209 BAA ARL A

3. PBF #2819 ME AgH

Z71e) Wss
R —
Fel8 2Jol7} @isict.

PBF ¥isl e 4580 972 Ahatel 734, 4

AE, Foi, g A

% iy, &
3¢, AL A5E AH R (Table 6).

RIEREL

AARES] TFHYS A thg TgePe] $0] 2=
I8 A 52.8%, T2 ¥ 61.0%2 AAAIZI] 133

©% WEkE Bolr 2} 7 9 AN,

Tk 2ol T

AAEEE T2 7@ A + “10~20%0] 4 49.6%,
58.0%% &< H&E ekt ZF R §A 7 24T
o E2 Y F 102 odbelA

s O ==
’C‘B‘

7+e] WglE Holut, F7kre

= Bt

g A=z 7 A 45 8% % N 2o} =
grom 7 ERT e AES 2t 2299 § &3
HEHog TiHE 28It 42.5%=2
o FATE HE 2¥oh e ok §H Hlgo] F

i,

798 A% v 7 T EE O A 13k WA
HL~ 223 A, F 25 Fzo] 57.1%, 50.0%%
2 B BT, FRXT2 B-3oA 50.0%% 21
A, F Hg) Qlo] & vEE YRt ATE T2
2 HE&S Bou 22 73
H2ooM F2 08-S Bo) HIE B &

o o Hr 01}1

A H7ro] 39.5%2 52

8) Significant different from comesponding

A0 HIELE Holx
Hhef o] Agk

& A 7

F g2 B3
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Table 6. Changes of Dietary habits by PBF change
Regularity of meal time N (%)
PBF Before™? Afterrd
change Yes Sometimes No Yes Sometimes No
m 7(36.8) 7(36.8) 5(26.3) 7(36.8) 8(42.1) 421
M 33(64.7) 14 (27.5) 4(78) 37 (72.5) 12 (23.5) 2( 3.9)
D 25({47.2) 22(41.5) 6(11.3) 31 (58.5) 19 (35.8) 3(57)
Total 65 (52.8) 43 (35.0) 15(12.2) 75(61.0) 39(31.7) 9(7.3)
Eating speed N (%)
PBF Before™® After®
change Under 10 min 10 - 20 min 20-30min Under 10 min 10 - 20 min 20-30min
| 7 (36.8) 10 (52.6) 2{10.5) 8(42.1) 8 (42.1) 3(15.8)
M 18 (36.0) 23 (46.0) 9(18.0) 15 (30.0) 29 (58.0) 6(12.0)
D 15 (30.0) 26 (52.0) 9(18.0) 1 (22.0) 32 (64.0) 7(14.0)
Total 40 (33.6) 59 (49.6) 20(16.8) 34 (28.6) 69 (58.0) 16(13.4)
Overeating : N (%)
PBF Before™® After®
change  wgny times Often Sometmes  Notatal Many tirnes Often Sometmes  Notafal
| 2(11.8) 8(47.1) 7(41.2) 0( 00 2(11.8) 5(29.4) 9(52.9) 1(59)
M 9(17.6) 20(39.2) 17 (33.3) 5( 9.8 4( 7.8) 26 (51.0 17 (33.3) 4( 7.8)
D 6(11.5) 27 (51.9) 17 (32.7) 2( 3.8) 2(38) 20 (38.5) 23 (44.2) 7(13.5)
Total 17 (14.2) 55 (45.8) 41 (34.2) 7(58) 8(67) 51 (42.5) 49 (40.8) 12(10.0)
Food preference for chicken food N (%)
PBF Before™® After™
change roasted fiied pan brofled steamed roasted fiied pan broiled sfeamed
| 0( 0.0) 8(57.1) 4(28.6) 2(14.3) 1(7.0) 7 (50.0) 2(14.3) 4(28.0)
M 2( 4.8) 9 (21.4) 21 (50.0) 10(23.8) 2( 4.8) 6(14.3) 21 (50.0) 13(31.0)
D 4(10.5) 15 (39.5) 14(36.8) 5(13.2) 4(10.5) 11 (28.9) 14(36.8) 9(23.7)
Total 6( 6.4) 32(34.0) 39 (41.5) 17 (18.1) 7( 74 24 (25.5) 37(39.4) 26 (27.7)
Frequency of eating out (per week) N (%)
PBF Before™™® After®
changé  ponoteat 1-2fimes 3-4fmes Over5tmes Donoteat  1-2times  3-4tmes Over5times
| 6(31.6) N (57.9) 2(105) 0({ 0.0 5(26.3) M (57.9) 3(15.8) 0( 0.0)
M 16(33.3) 26 (54.2) 5(10.4) 1( 21 7(14.6) 33 (68.8) 6(12.5) 2( 4.2
D 12(22.6) 34 (64.2) 5( 9.4) 2( 3.8) 11(20.8) 35 (66.0) 7(13.2) 0( 0.0)
Total 34(28.3) 71(59.2) 12(10.0) 3( 28 23(19.2) 79 (65.8) 16(13.3) 2(1.7)
Frequency of eating snacks (per day) N (%)
PBF Before™ After'®
change  (times 1 times 2 times 3times Overdfimes Otimes 1 times 2 times 3times Over 4 times
| 1(83) 5@1.7) 2067 183 32500 183 517 4333 2(167) 0( 0.0)
M 2(47) 260605 9209 4(93) 2(47) 2(47) 24658 13(302) 3(70) 1(23)
D 2(44) 18(400) 15333 5(01.1) 5111 50111 19(422) 17(37.8) 2(44)  2( 44
Total 5(50) 49(490) 26(260) 10(100) 10(100) 8( 80 48(480) 34(340) 7(7.0) 3( 3.0
Frequency of eating vegetable (per day) N (%)
PBF Before™ After
change  gtimes 1 fimes 2 tmes 3tmes Overdtimes Otimes 1 fimes 2 times 3times Over 4 fimes
| 3(250]  7(58.3) 1(83 1(83) 0(00 4(333 3(50) 3250 1(83 1(83
M 8(200) 20(500) 925 2(50) 1(25 4(100) 24(600) 8(200) 3(75  1(25
D 12(25.5) 29(61.7) 6(12.8) 0( 0.0 0( 00 8(17.0) 25(63.2) 12 (25.5) 2( 4.3) 0( 0.0
Told  23(232) 56(56.6) 160162 3(30) 1(10) 16(162 52(525 23(232) 6(61)  2(20)

1) I: increased Group, M: Maintained Group, D: Decreased Group
2) NS; Not Significant 3)*: Significant different at p < 0.05 by x*-fest
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7 A3GE A Hg T2 A, F 1~238]7}
59.2%, 65.8%% F< v &E Jepdth E5 A 7 BF
3~43 oM T2 F iR} vlgo] Frlshe HskE
H3iot

SE 2AAFH 9] B AA iRl 2208 A 18]
290] 49.0%% F 0| &S BloH, T2 T & 23],
33]°o)4] 7zt 34.0%% & H|&Z UeRdth o)7L A
iRk 7k AF Blamo] F4E vERTh webA A
EFHE A9 B FoXo) itk 1 AT, B AXSHA] %
oy 2 73 A A4 BAF, W Fold 1] FRULE
2338 5 HAF, -7 U FAFE TOoZ 712 e W
£ 3k

R B A AR e TR A AA 134
56.6%, 52.5%% T H|&S Hoju}, T2 73 F H]E9
ZHAaZ Bolal, «23), <33 0lM Sk WgkE Bl

1

1. PBF 83189 ME MAYZF

B A7 A A 1349 F 2209 §F AS Hike
2 AR 74.6%% AR S A dldAte] 44.0%%

@GS v B H&YE & & AU o) R L AT
o ob AR 9] Hav) 2lo)7h & AL v, viRkd
of QloiA] nIgte] A elef Qlzsle] AAE A2l T8
2 Uehdt) o] T dTolM T RejRulglct. 1A
Z34E oz o]Fo)7l vigtE Aol BMIel| wt
Y 247} 6.4%9} 6.2%7} vlRto| ot AAEe] <
A E 12%S 11%7F H]9H1 R o 2 ZA s (Kim 5
2002) AFo) F2 AT AAEE & F S e
W om (Kim 5 1997), Kim $(1997)8 <448 »dy
BIA (Bioelectrical Impedance Analysis)Hel 2%t 2|7
Hhg 25% o)de] AU T H| ¥R AA RS 86.7%
om AAZAF(BMD 25 kg/m? ©]/F2] H|RA=
45.0%t}. =3 Relative Body Weight (RBW) 110%
olite] S-S EFE vtk WA iRk 70%3iTH
uleba] v]gkRte] slgshs WS- BIA > RBW > BMEE2
2 53t F AFH LS 7|0 E & AFAFTE AA
S-S 2793 2R B|TE Bk 2R YERT

B Fojx A& (PBF) ¥slel 2 AAAS 5 A
%, A A, A=, g -dde] £ (WHR), A&
ZR5E B A A os 2P A T Wi}
FroF o7 ZU1Fe 22 73 T Wt Ve, FAIT

=

N

ox WM 1

R

3} 7o b e B o, AT nlsked
9] a7 A JEbkdeh =3 Al 2k fed A
= Ql zjol& BTt

o2 3t Al v wsldE o, 35~55
Al 23 e ge R 1257 A% 2E =203
A3 Nam (2006) 8] A7) 2J5hd A, AR, WHR,
BME= £ Q79 =2 738 §F 7h4ado] vlSsil o, AA|
Heke B oA AA —1.49 kgl 2 0.9 kg 49
Nam(2006) 9] 7Rt B2 7t4g Bilvh $doid
BMIel| ©& AE22 A7 Jeon(2006) 2] ATlAE
Zago] HL 1% HlwkE (BMI 30 o)} A%, WHRS]
Zrago) v|Z=Egieh. £ 125 St 204 ©)/de] Hlvke]
Ao gz Aatet AP 2S5 Son & Kim
(2005)2) ATl AFL oF 6 kg, WHR 0.03 cm, BMI
2 kg/mP AR B AT AT 22 BEE Hol, A
Aghge T2 W A, 5o Wiyt A9 A vERet o
ZA AxF o7 B 7] AT, WHR, BMIE Z4rollA
APAT-9} B|=E TAaE ROl AR YES AT E A
S 2 Vet

oX tr

oX
rO
2
oX
tio
=

o
>

2. PBF H3ff M2 HUNE NI Het

WHOSl n8¢ #3718 57184 (SBP) 140
mmHg °14}, 0197183 (DBP) 90 mmHg o322 £ o
B ANzt 28 22038 A, T BF ZA FA 3
ok vk ke M2 I3 daaArt deel ofe
T (Messerli 1982; Borkan 5 1986)°) &3t B ®
ul glon vjukFolx ndYe] 28 92 H|go] ohd A
R} 3 ths 97 A% vk (Pi—Sunyer 1991).
w3 2d7] BRa)q o438 BMIe wEt A7¢ Kim &
Ahn(2003)8) dTollM A vler F 8% A A
L A= 20.45%(97%), 1% H]THEE 31.82% (TH) 2
Yehy vereeE nd@de gAs 447t S-S vEl
o} B Ao T2 A rarelld 718U ol
gt A =29} vlwate] A Vel oy, A
& OF 7 FYFolA ot AT, T, AT
02 X gho] ZAE 1o, AAvhg AT el
T&o] & Rolgk Alm gt

FEA] 3 (FBS)2 273 H BE oA 100 mg/
dL ooz Al 104.38 = 24.33 mg/dL} ¥)3le] f
A (109.29 + 49,69 mg/dL) 3 ZHAF(105.84 + 21.45
mg/dL)IA A4 Vehd o, T2 73 3 7 7 Alole)
2T §903 (p < 0.01) o=, AA —5.54 * 13.17 mg/
dL3} vl F7hrd fATE &L FAE, AT




—-9.51 * 15.72 mg/dLZ W& %49 ZHAaE Btk 2%
I} Ho|7t FRE ATl vlxlEe

(o]

AR Aol F-E —9.21 mg/dLE TAE B 2]o)Fe]
A B A AT st 295 2o

Ao st A8 AT AHER, AF Pae EF
A AEES] WL v FAlo Yeh s #E FAES o
v g X1 g3 4 90t} 31912 H (Gutin 5 1996; Becque 5
1998), AFE 5~13% o1 FZHX2AHEZE (T.cho)2
0~18%7t 743, AR (TG) 2~44%, LDL—Z4|
2HIE 3~22% 7A4381= vl HDL—ZAH1E2 7~27%
7} F71s 1 319tk (National Institutes of Health,
1998). T3t Nagaya 5 (1999)2 BIA (Bioelectrical
Impedance Analysis)¥S o83l 573 AAgo] A
AR 1o} FFH2EHE, SAAY, ALETHAEHE,
ZFYAHE/AUEFTHAHE 8] 9} o] wriy Hus)
Pt & Aol = LDL-EdAHES 22038 H, &
119.29 £ 31.23 mg/dLelA 125.48 % 32.19 mg/dL
2 F7kel o B A9 (£ 130 mg/dL) ouigle
W, HDL-Z#28&2 £ A7 d4A7t Kang &
Kim(2004) 8} @7 oAt vlafl =17} A4 vkttt
ojell F Fu|2HE (T.cho)o] 74 (< 200 mg/dL)
Hr} Fgtont 3T i 3 nlaste] e IIME
Bt FAANTEO S =218 A A 12268 +
76.80 mg/dLel B3} ZrATtL 143.14 + 96.81 mg/
dLE Fov 2273 3o s 7322 (p < 0.01)
UERG O 7 ATe] 1) HAE] —26.89 + 73.45 mg/
dLEZ A 74 2uf o) 247t vt} 125 52t
204 o)< viRtAde] A FF HAlel BETH LS 5
3t Son & Kim(2005) &] ATlA F P AHEL <o
1 mg/dL F7VE, XYL 20 mg/dL #2380,
LDL-Z#| 2682 74, HDL-S2HEL 715 vt
W, Lee 5(2006) 8] A9} o] HIEX 52 BF
A9 el AE B3t oeba] B Aol H]E Al
LDL—-ZH2HES doldt 47E Bt

3. PBF #&t2°) GE AgH

AF8e] HlZE QALY TEA, JAEE, 34 o
28] A% wlir, 243, A F Y g, gAY
A gton], Ankd o g AAWEe) Wy} A4,
, S7RE S AEHe] U3t v ehA| Vbt
ol ZE ) ukE e FEY g A4 A
25 A% AF8 /M o] SR ARET

ag

L P e ke
A

i)

Kim & Yoon(1993)2 u]gt Hte] AT 9} H]nks
Afolo M= F-2l8h F 2 ARAAE B, ninterE A}
EL7F WE 1 AR 7] Fgtthy B sl o) B
£ 9= whE 37t obd AAE Hg] e Rog
ol9} & A= & F Yo, FRITH AAhTo] T
2 10~20% SEOlAM diidA v1&e] F7HE BT,
F7hEOIA whlY] B3RS vEelgo] SR ZaT Ui
27} v s S Bt

gt A2 v|gE HE 29) AT (Park 5 1998) 014 1
vk 7 Bdo] 2 A0 7 W sl B e kAT
oM T2 A, 3] sy} e 73 v wsle niE
g Hkeko = Wyt UEbkit

Kwon (2003) 2] AellAde vrkro] 718 = 22491 §
Ao} FH7Y AT Trt gizwel v)s] T4 Jerk e,
Astrup 5 (2000)& AdF & vlwate] gddol disix
Tt B O 2 o] Ro)2 ATEE HES A, oluA] A
s A AT oA A AAHE 258 1 A
F3A a7 UEidthE 21 1Bt & dTlM &
S Yol B M3 vw2 T/ AT T2
A, F dy s Ms) lo) 2F 2 H3, HeelA =
S HEE B oy, A TFolMe =203 A Bz o] A
3 OPdAMHEo] 1 T2 T B30 T4 YERY
312 BT}, o)} o] iyl Hlfse] WislE B
ot HA gdRte] AT} 715 AMEERE Y,
9] H]80] Fol AA] ALY Wigh= of#go] Jl& Ao
Z Alg €}

£ ATl 4 NiEE A F BF 71k Ao s
Bttt 2599 214 A dF-EA & 22E 2
o, AATA, dFATtE Qg vl 59 gjlez A
FE APIPIE R QAS gulE A MEsta Ak
ZE 93 2413} Bl = (Kye & Moon 1995)= =272
s B3l B8 L AP OE olojAop & RO Z AlgH}

Kim 5 (2005) ] @70l 251 o323 nlqkrol|A] 742
T} opA] Hio| T3, =3 A0 v A9 E2F A
F vlgo] JFoitty Btk & AT GA] 744 43 3
9 57+ YR o Y, THAER ) uials wgle B
ot SRR A4l 2] 244 Sl E mheldlay S S &
U A=k sido] o g Holgt A7kt =3 Al A
F e 22038 ¥ S71HE veRio] o d7el Aol E
I}= vy

b A2 o2 kR A Ao i AHE, &
8 59 APt F7HE, SRl niste] ATl Bl
9] A7} A2 7 e =F vl upR e Weko 2 AA] 214



436 - ARHE W sl 2 A4 P 5Tl

o WigtE 0|71 Y50 AR

Qi) 2 73 A7kl 200 o)
Ao 2 67087k ARHES) W3}
Z7HDE, A (VT 24 (D)ol wet AAAS, g
g g siely 4, Agd AR 220 A, &
o] Wigls golrgton, 7 A= v 2t

AR, ZANAAL (0 = 134) F AF H3E 24 At
(74.6%)°l 8131 ARYE 74 dRH44.0%) 2] Bl&
o] WA Uehtow, A1Fe) Zhart Axbe] 248l xjo)7}
2 o7 vehith Ax (PBF) W3l e AAAS
A, A, AL, 32 -Jge] 4], A
48 B8 A A Fos 7 g3 A, Fo Wy} &
o] Foln], 7} 7 ko] WL FoH o7 Pt 2
%o W} NS, FATH AT PAE Holu &
A Fel vlsle] ATl oA & 0% vEebdth

=), Ax9H& (PBF) Wale] W& A7) Wtz 8§
=7 9 P9 Aspetx BAMolA %7189 (SBP) &
ol¢t7] ¢ (DBP)S 2273 A, T A& W3} T
TE 547 BE A S0l BAT, EHE, #A
T o7 dgo] 93¢l A4S Btk F Y HE
(T.cho)2 T2 73 &, F A (< 200 mg/dL) Hrh
OFZh koL AT oA TE 73 nluste] B S
Baich w3 thE At} nlwsled B A tile] HDL—
Y AEE0] 24 ettt 35 A 3 (FBS)L 7 7
B AT, AT, FUE o2 T2 0 A, I FX|gro]
foAHez Zrastgdod (p < 0.01), FAA(TG) S &
A o7 ZhaFolM T2 7AW A 39 May) AA) AaH
o} v w3k 28] o)) ZhArt vEeRgTh(p < 0.01). wht
A QA o] wEl BT, AT, TR €22 §
2 A7 E W) sk s ¢ 5 ok

A4 (PBF) wslol whe Jopde] Mgtz dohd 3
B ook Ae) ¥ 5 (WBC), 4874 (RBC), @44
(Hb), dFIEARE (HCT) &= e Zae ot A
Aol Fation, vlzle] YUY R Lol TNz
(T.protein)2 A FollA FFHo|x ko) AAE, &5
" (Albumin)< 5718 B3t

AR, AR4E (PBF) A3l e 252 Frk2 24}
AzZEe] FEAA, AAE R, TR ga e AT vy, 22
35, 7RAF 9 315, BAA 0] AFE A E ) AAM]

2ro] FA4 BrhE T2 A, F AskE Avum g

2 re
2
ox
= i
Ay
o F
2 =

=]

L
e
]

rlo

the) guo] Z74F S W o0, HH T AT
EAEEE S GRS CR A
AT T2 F 10~208"0A 2719 B3E 0y
on], Z7KRA AAT BTk o) e AA) A
=273 A, § ulgo] A 23ere S0l 2} 45.8%,
125%2 & HlEe 9o, FaTelN FHE 19tk
9} ohjThe) Blgo] Z7HE Rl uiA T A W 4
o A9 A9 w8 5 Usieh 3T 4 4 W
A T EF 2203 ¥ A4H N5y 5718 vt 3
49} 77t AAF, WY wold T2 F YR,
9% D HAF 02 AT Bl LulE 7149 HEe 4
AT HEHT Y L vk T AA A48 )
e B S 5 ol AAE HH 25 9 AT B
e B wFAF o R WsE Yehlo) Auos
AAE 2712, AT vImele] BTN A58l
ARPE & 5= ISITh SR 33 94 B A T 2
Z7lele sl nolor Hhael A% vl goke e
Mol R17, Bee] 718& Mgt W7 ok 22
W 949 eule Hels AABelE 98 Jmsol of
Sojzjo} & R 0% AlmHrk.
olge] ATATE FUN & W AF ) Wsks} A
MhE 7 MR Aolrh 2 31 & 5 glon], AT
Paof Wt AT, SAZ, FHE €02 B A% 30
29 W38 Ryt w8 44T A Z74Ew vlasiel f-
734 AATIN w4 4ge] Weke vl A
A
9

1

N

[N

A& A w3{E <& 5 Ui
AT AHYE v|Fo] Hol H|RkS A Es] P & 3l
£ AXGEE A RS sH Ao) vlgzls, AA%e] vHd
A%k 2 Fo} v-¢ WA BAE ASS L 5 AN
A7 v|gke] L2 730) AFolvt BMIE AMHS-3t
o}, BAo vlste] AR E2] Fo] H|LH golat=
2 o2 A HEE SAshe Zo| vigysid, A
kg WH3lel] Do) Fioid wEA] vigk Al He & A
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