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ABSTRACT

The purpose of this study was to investigate the effect of medical nutrition therapy (MNT) on anthropometric mea-
surements, quality of diets, and blood parameters through the weight loss program in over weight or obese women. The
subjects (n =76, age 31.1 = 8.4y, weight 70.3 = 7.9 kg, BMI 27.2 & 2.4 kg/m’) without medical disease were trea-
ted with MNT 5 times for 12 weeks by dietitian. Anthropometric measurements included height, weight, fat mass, lean
body mass, triceps and thigh skin-fold thickness, mid-arm, waist, hip and thigh circumference. Dietary assessments were
accomplished using 3-days food records, diet quality index (DQI), and dietary pattern. The dietary pattern was assessed
by daily energy intakes from breakfast, lunch, dinner, and snacks of calorie density, and numbers of eating. Blood levels
of leptin, lipid profiles (total lipids, total cholesterol, LDL-¢holesterol, HDL-cholesterol), and insulin were analyzed. An-
thropometric measurements decreased significantly after MNT (p <0.001) . Waist circumference was reduced most rapi-
dly and tricep skin-fold thickness was reduced most effectively after 12 weeks of MNT. Daily energy intake, calorie den-
sity and numbers of eating incidence decreased significantly (1796.4 *+ 395.5 vs 1402.9 £ 217.8 kcal/day, 162.3 *
56.5 vs 113.4 *+ 30.1, 5.0 £ 1.4 vs 3.8 & 0.4, respectively, p <0.05). The daily energy intake from breakfast and snacks
significantly decreased (p <0.001). Calories from snack, calorie density of snack and numbers of snacking also decrea-
sed (p <0.05). The mean scores of DQI significantly increased (7.6 & 2.1 vs 6.5 £ 1.6, p <0.05). The plasma levels
of total lipid, triglyceride (TG), total cholesterol, LDL-~cholesterol and leptin decreased significantly after MNT (489.8 *
100.4 vs 447.0 = 87.3 mg/dL, 187.7 % 34.0 vs 1759 * 31.5 mg/dL, 115.2 + 29.2 vs 109.2 + 26.7 mg/dL, 157 =
7.6 vs 12.4 * 5.9 ng/mL, respectively, p < 0.05). These results indicate that MNT efficiently reduced the body weight
through the changes in dietary intake, dietary patterns and dietary quality. MNT also changed body composition and
reduced the levels of plasma lipid, cholesterol and leptin. (Korean J Nutrition 38(6): 432 ~444, 2005)
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of B3% & 76942 tito = K 2E4 Institutional Re-
view Board (IRB) & &3t & A3t} didal= 32
670493t 4 kgg 28R AF Aol Yolen dar, 7t -
A A, 18 XS T A o] Qe Al
2 35t ke B8 858 sk AlgozA gart
o} FHRE A9k

2: N2 WY

AT PAelA % 127 B2 AT A3 17, 27, 47,
8%, 127 A AFYYPNRE % 53 AaT & A7
A2k A QARG ZAL HEM 2AL A4 Ae] B
ZAVE AABHOT, IARIZALE AE LR 24}
g RIPAE F AN RNl whe F3}
£ WA SlstdeR 10% 2L F 59 A4 A
g ANSRoH, SRR A3t Fol 12407 B
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3. 22tFLYA=Z (Medical nutrition therapy, MNT)

AT A 717 B A AFS 7‘3“17171 A%
AL A AWtk 42t AEFL TFHT 699,
{4, AMNE 38, AT 7, FAF 19
A, - ¥ FAEE 1998 ALk & 53 (1, 2,
4, 8, 125) 3024 etdYAIRE Ao nE
BAEA FYg UE-S s ALsluAl osheiers
8 X2 IS s} AABIITE (Table 1). ZF tidA

Table 1. Protocol of medical nutrition therapy for weight loss

V

J

Nﬁ'-m

S

No. of Length of Time schedule of
interventions MNT interventions
1 30 minutes Baseline
2 30 minutes 1" week
3 30 minutes 2™ weeks
4 30 minutes 4" weeks
5 30 minutes 8" weeks
6 30 minutes 12" weeks
Contents of MNT program Baseline Interventions
) 1 23 4566
Program consent : N
Nutrition assessment
Food record (3-day food diary) v oA NN
Food habit evaluation N A N
Meal planning R Y
Basic guidelines for meal planning N oA NN
Balanced meal planning NN AN
Food exchange table SR RN Y
Education NN
Cooking methods for low calorie diet VA
Stress management NN A
Wise menu selection for eat out N NN

Evaluating MNT program \I
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4. MNMIE 9 EARN

AAAEE oedg X5 12F 5 F 53] o]FoFh
gk A 2 Al AAEET A8%, AAEZ (ean
body mass, LBM), %% (total body water, TBW)-2
BIA Y& 0|83 AX 2FZ47] (body fat analyzer
" TBF-202, Japan) & °©]&3t E435ith AMABAF
body mass index BMD & A3 (kg)& A% (m) 2 AlF
o7 W g2 ARSI BMI = AF (k) /A% (m?).
Fsds i 92 25 cm ¥ 98 43ty £
E 99old 7 & #4948 273 3 A7 cm
992 28 ESA3le] FH-S itk FEet £ =dUY
B]& (waist and hip circumference ratio, WHR)& A4t
ek, AF2 HRFH FA (triceps skin—fold thick-
ness, TSF) & 93 we] £4 A=E F4s7] A% R
o7 TS AAAYHA Fo7 oy &uigE A%
A slo] B& 2o g F3 F oz el B F
RS BA & & FUAECERE 1 om 2R AR
oM o FFe] NFZozRE Y} A HAE T
Aoz zolgd7ie A8t 44 8 (mid—upper
arm circumference, MAC) & oj7juwie} 2% 3t
AN EAE o] HA F21 2538 AA 7t
2l cm 92 A3 WA AR 551 7
(thigh skin—fold thickness, TSF) & AtAAHA A /e
oM A X9} B FAFE BAIE F FA
HozRE 1 cm SERE AFNA A 4K I50%
RE g} HeigzAE £202 Joldre IR
t} 7 g &£71EE WA gu Ay F3E€ ¢
o}, 3W=] €4 (thigh circumference, TCIR) < 3¥#|

Z7R-M ERE 7950] HA| F21 A5 R A=
742 cm SS17 E33dch BE S 28 A A|asto]
BEE Tk ke RN EE AN F 2E A
2} 48 A (FT 500, Korea) 2 %7] 4+ 3371 ¢
& 29 3] FHE Ttk

5. AlofR ANt
SJerga AR A IS Ho] HA% FPa 43
=2

A ZASIT, AR Fetel BT 3U% (33 2
Q#2190 PA% BE S 84 ANo] 718 5
UES TR F AANE AYHES Shck WA
ol 7123 AF U 99 AT AL APEOR Y
Selsidn, A 4R G AR 34

4e 71 98l AF 293 A TFE o]4e3ith ol&
ook 71 2 73 CAN Pro version 2.0 (Computer
aided nutritional analysis program, 3r=<9¥s+3], 2002)
& o] g3le] 1Y Ui AHFE FAETE A
kA AF AHE A FFBAF (73 AH, 200007
v w33t

6. AYNS] THE! 2

AR} 71%AE wio R o, BA, A, 149 9P
49 Wge AESel AR BHIT BT A
54, 43 94 9 A2 Uk £49 9% UE, 74
9%, A9 o UE 5 Bl 9% 4AY B
8 A5BE 2AIAT.

7. AN & T

2x1e] A (Diet quality index, DQI) Patterson 5°°
o] R AR YH =g} Bt Arte] AE FrkstaAt
AL J5g Fmgoslalor AAehs dhxl d4A
Azl =g Y5 AR XA g A A%
he AARFD o) ZASY 874 AR V1S Tk
AREETE (Table 2). Z+ 71& 9 39AIE vt A
£ Rl DQle 2 & Ao 8% 71 vE, ¥
FRAre] A 7] nlE, ZEAEHE AdF, 322 43
Y S, o] A ot HE-g, Zel A%
2ol i3k WE-g JEF AAF, Aie AU 1u8
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1272 o} FEAE e AFAIE Alg 12579 98t
JAANE F7 A F 23 10 mle) FRNEE A3k
ANF3 FHNEE 2500 rpmelA 1587 A4 EeElste] &
& 22 F Ik A AA} (total lipid, triglyceride,
total cholesterol, HDL—cholesterol, LDL—cholesterol),
total free fatty acid, @92 Bayer kit (Bayer, USA) =
o] &g EAYog FHHAUt FE FA leptin FET
human leptin RIA kit (Lino Research, St. Louis. Mo.,
USA) & AH83led, 84 insulin ¥ 5+ Coat—A-—
Count Insulin kit (DPC, Diagnostic products Cor.) & A}
£33t ST

Homeostasis model assessment insulin resistance

(HOMA-IR)2 o F4& o)&3td] 4A&3sich™”

HOMA-IR = [F8A] 83 (mmol/)] X
[ZEA] 1€ 5 (¢I/mD]/22.5

Table 2. Diet qudlity index (DQ))
Cut off point
=25
20<~<25
<20
Energy from SFA” (%) >8
6<~<8
< 6
>400
300<—<400
< 300
>70
65<~<70

< 65
intake of vegetables <4

and fruit (serving/day) 4<—-<7
=7
<75.>180
125<~-<150
75<—-<125
<75,>180
125<—-<150
75<-<125
>3,450
2,400< -<3,450
< 2400
Dietary quality index score (mean * $.D)

1) SFA: Saturated fatty acid .
2) RDA: Recommended dietary allowances

Score

N

Energy from fat (%)

Cholesterol (mg/day)

Energy from

carbohydrate (%)

Protein (%RDA”)

Calcium (%RDA)

Sodium (mg/day)

O = NO—=NO—=NO—~DMNO-—=NO—=NO-—=NNO —
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9. FH=A

BE 289 EARAE statistical analysis system
(SAS ver 8.01)& o431 71&3A FAXNE A&
t}. d3= HF (mean) 3 EFHA} (standard deviation,
SD) 2 FAIEISItE A3 AA| A7 $2) AAAS, 2o 9
FEAH, AA 714 diE, 2Ake] A, FHshE X9
H3}= paired t—test® AMSEISITE 717k whE AIAA|
Z9] ¥W3l= Duncan’s multiple® ©]€3}e] X351k
DE BARY Avk= p < 0.05 M A4S A5}
Kt
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1. QPR QHty 4

2 Ao Fojgt 76 B URAIEHE Table 3ol e}
ek A+ ddAEe] B dF2 31.0 + 84432
o, B AZH AFES 22 1605 + 5.3 cm, 70.3 +
7.9 kg °|1, BMI¥ 27.2 + 2.4 kg/m*§ith tidxE
9] $&7] d¢t (systolic blood pressure, SBP), &37]
#9} (diastolic blood pressure, DBP)& z}z} 1155 +
14.4 mmHg, 77.6 £ 10.6 mmHg o] ow, wHuls
(pulse)= 74.6 + 7.63)/minE FAAQ <ty wuke
£ #A83 Ak

gzt Z ulgk 7SS S 73 Qe A9E 54HeE
Z =k 75.0%%ck FA AF 2EE AR &
3Rk 579 (79.2%) 013000, dAl X&Ho7 58
3 Qe AREE 30WoE F iR 41.7%E A
Atk

Table 3. General characteristics of the subjects

Subjects (n = 76)

Age (yn 31 + 84"
Ht (cm)” 1605+ 53
Wt (k@) 703* 79
BMI (kg/m®) 272+ 24
SBP (mmHg) 1155 + 14.4
DBP (mmHg) 77.6 = 10.6
Pulse (/min) 746 £ 7.6
Family history of obesity (n, %) 54 (75.0)?
Trial of weight reduction (n, %) 57 (79.2)
Regular physical activity (n, %) 30 (41.7)

1) Values are Mean = SD

2) Values are n (%)

3) Ht: Height, Wt: Weight, BMI: Body mass index, SBP: Systolic
blood pressure, DBP: Diastolic blood pressure
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2. YPINE| BE MNMIZY et
el A F didrlEe] AA AS 23 Table 4
of Uepigltt. gstgdAg Ax & e AT

70.3 £ 7.9, 684 = 8.0 kg °Ien, BMI:= 27.2 + 24,

265 + 2.6 kg/m’Z S8 2434 (p < 0.001).
AR E oateekxg A 379 *+ 4.5004 egUA g
% 352 + 4.3%% #2300, ALHFET 268 £ 5.5,
24.3 + 5.3 kg2 2 fol5H FAastatt (b <0.001). Al
Ak z}2} 435 + 4.0, 44.1 + 4.1 kg2 B FY3HA F
7FIg oY (p < 0.05), F AFEHE Jeddxg d =
alo) & HolA] gkt

T3k ok g A, ¥ FEEd 89.8 £ 6.4, 855 &
6.7 cm, 949°] E4 101.7 + 5.2, 99.8 + 5.4 cm, waist/
hip ratio 0.88 + 0.05, 0.86 % 0.05% S-Sl3HAl 243
At (p < 0.001). g AT HRFHFA (321 + 4.5,
27.0 £ 4.7 mm), ¢ AF2 £ (320 + 25,307 £
2.7 cm), A A AR5 77 (39.3 £ 9.0, 35,1
8.9 mm), &4x) S2 (546 + 4.1,515 £ 37 cm) 2
T ojstdxg & FolshAl At (p <0.001).

HgtE ot whiog AF 9 AR, vvts A5, 7
9 2k B¥ So] o]&H 1 glon, HZ AT v
g A ECHs 2] 2371 A8aA J3AAEN o
£ Z9%to] AxyE1 Jop’ BR ujgke FRu|wtec
384 AaAgol) uxgZo 0] L B2 Ao
a4 it} Waist/hip ratioss B5H|7H] 543 X|E2

Table 4. Anthropometric measurements of the subjects before
and after MNT

Before After

Wt (k@)” 703 +79" 684 +80"
BMI (kg/m?) 272 *24 265 +26™
Fat (%) 37.9. 45 352 +43"
Fat (kg) 268 *£55 243 53"
LBM (k@) 435 +40 L4401 =407

TBW (k@) 31.8 £29 320 +£3.1.

Waist (cm) 89.8 + 6.4 855 + 6.7
Hip (cm) 1017 +£52 99.8 +54™
W/H ratio 0.88 = 0.05 0.86 = 0.05™"
TSF (mm) 321 +45 270 +47"
MAC (cm) 320 +25 307 +277
Thigh SF (mm) 39.3 £90 351 =89
TCIR (cm) 546 + 41 515 =37

1) Values are Mean = SD
2) W/H: Waist/Hip, TSF: Triceps skinfold thickness, MAC: Mid-arm
circumference, TCIR: Thigh circumference, Thigh SF: Thigh skinfold
thickness
*: Significantly different at p <0.05 by paired t-test

~++: Significantly different at p <0.001 by paired t-test

da) o851 gloy, dgsdrt SR 9 v
°F QA% Yrlolde dEFE & Sl UeHIAEE o
$9% Ao 4EA Qith

B AT ggx=e] sEses 89.8 £ 6.4 cmZE na
tional cholesterol education program (NCEP) 9] 7lo]=
gZRle) A tAIZZEF (metabolic syndrome)®™® EE
Z7F 71891 80 cmyt} wie- A Ve oJgtd |
2 % 53597} 855 £ 6.7 cmZ FIAA HAE B
Rov, dAMIFETY A8 71Erg A JEbkTh
Waist/hip ratiot Z7MAA Q1Fol|A 2= 0.85 ©]/d<l
RS B uvte® Ay, = Qe didew
3 Aol = oixke] A9 0.8 oS XA} etdls]
= FFoE ASFok? B AT ddREe] stk
X8 A waist/hip ratio= 0.88 + 0.05& A Uehto
o}, otk X8 ¥ 0.86 + 0.052 42 #AE B
At SaitetelA viEl S o R & Lee®™d]
Fol A vl (BMI = 28.7 kg/m?) &) #2E#d7} 93.2
cm, waist/hip ratio 0.91 ©13129, Moon™ 2] @AM
HlutolAl (BMI = 30.1 kg/m?) 2 &2 €9} waist/hip
ratio’} 22t 97.1 £ 9.8 cm, 0.91 * 0.04% £ A7
ARtE o B8 nwkest 24 AR e Moon™ 9] A+
oA ddste Adgolg) BFFH S v oE A
S22 TR 67087 AAS A9 Edle 72
Al ZAE BYov BR uvteE o443] #A veRd

re
g
-
£
O;I

F9] A AT IR A% #Y
A A ARBTE3] FAE Lee®] AT tidREY At
A2 IREH F7 (287 £ 6.2 mm) & FHYA] A
HHEH FA (32.8 £ 4.0 mm) Bo} FAL RO et
wok T3 B AT e A AT 299§
Ha FHs Lee™d AT dAES] deFE £
(323 £ 22 cm) 9} 3HA ¥ (659 £ 3.3 cME W
Abstoict.

et §F e AAAS FAE BT 79
Hog 7asT) ol 37183 JstgY gt AF
L A= Aol EE v Aoz Aggh

3. YB3 AE TN G2 o NN et Y

YRS AA HEgS osttx g 2F, 45, 87,
1252 A B ZA3Z Table 50 VelIlth AF3 BMI
W= 0.2%, —0.6%, —1.4%, —2.9%% 2J3rd| g 8
FHE FolFQ vk Jdelgen, 1254 /M e A
£ B3 (p < 0.001). A GA] wigka-2 242t —1.3%,
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Table 5. Percentage of changes in onfhropomefric measurements according to the period of MNT”

2 wks 4" wks 8" wks 12" wks
Weight, BMI 0.05 + 1.84® -0.63 + 2.99° -1.40 £ 3.10° -290 = 3.60°
Fat mass -1.33 £ 5.99° -2.34 +£11.31% -440 = 7.46° -8.93 + 10.07°
Tricep skinfold thickness -0.13 £ 8.01° -6.18 + 8.56° -10.49 + 8.80° —15.44 + 8.83°
Waist -1.23 £ 2.97° —-221+ 3.05° -323 £ 295° -492 + 3.69°
Hip —-001 £ 1.27° 059 = 1.49° —122 + 1.45° -193 + 191°
Thigh skinfold thickness 0.71 £ 9.67° ~6.05 + 10.44° ~-7.3 +10.87° -10.44 £12.03°
Thigh circumference —3.51 £ 8.56° -3.75 + 5.38° -392 + 5.64° -555+ 5.33°

1) Mean = Standard error

2) Values with different alphabet within the column are significantly different at @ = 0.05 level by Duncan'’s multiple range test

—2.3%, —4.4%, —8.9%% 8FHE FHq vt
Eitod (p < 0.00D), AFolvt BMI B} 1] ¥ Za
¢ BTk A ARRZ IR B 5 wskee 47
-0.1%, —6.2%, —10.5%, —15.4%% #Zo|Y} BMI, A
wegel vl F o] WE 4FRRE Fo3 B2 AaE
£ B3k At sl 2o AAEE -0.6%, —2.2%,
—3.2%, —4.9%% 7P W2 2FARE 2 Az}
7} el o (p < 0.001), AHeou} Ak AFF-Z a7
FRFAC vlal A& Itk ddo] 2o Fage
22} 0%, —0.6%, —1.2%, —1.9%% 4FREE 24
HE Yeplod, ¥z A 9i SHEAL] Askee
242 0.7%, —6.0%, —1.2%, —~104%% 478 F22) 2
A5 Yepiert 8 A7 2dE fAE ¥ 1254
BET A Bk SR 2 7482 47 -35%,
—3.7%, —3.9%, —5.3%Z 2FARE 74 ZAart o
ERton}, 45 8FAIE WME} It 1254 #23<l
AAaE B

125 FRko oJgtgefx|ge] o3 A5 wggrt
=& HEE Aol A3tk MEgo] 7 &
A AR AR 531 FAellen tgoz: &
A R £ T, ¥ &4, g, Jdol
gl $olditt. SFFUA R 7|3t upE W3S vk
, 7 WA st 428 dags veidlon (9
FA R 25H), I F AT I8 £ Sl o
go] 87t felet g (AFIIXE 4FA) & et
Wk SYA] A8 95 £1 FAY S9A 2499 A
475 Foldt AES Beloy 1 o)F HdE H3lE
Holx| oy} 124 FAF Z4AE Bk Ax) AF3
A et g 857t Ao f2gt AAE Y
EfYigitt o= Fo® st dx|grt 2718 o) A&H
olok A AZAe] S "E F U AAE F=

A3z Asdd

flo

A

o
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o
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Table 6. Daily nutrients intfakes of the subjects before and after
MNT

Before After
Energy (Kcal) 1796.4 + 395.5” 1402.9 + 217.8"
CHO (g) 2555+ 48.4 1990+ 29.7**
Prot (@) 735 285 59.6 +11.7
Fat (@) 585+ 223 436+ 138"
CHO : protein : fat rafio (%) 55.5:16.0:28.5 558:16.7:275
Crude fiber (g) 65+ 26 59+ 1.7
Dietary fiber (@) 155+ 3.1 148+ 25
Cholesterol (mg) 293.1 £ 136.6  230.8 + 109.7"

1) Values are Mean + SD
*: Significantly different at p <0.05 by paired t-test
=+ Significantly different at p <0.001 by paired t-test

4. PPIPNE| TE FIIL MH YEIY H3t

ARRE S oJshdokxlg A 39 dd i A
< Table 67 Zth oJgtekxg Ax T didxtee] d
2 AF S 7}z 1796.4 + 395.5, 1402.9 + 217.8 keal/
day, B4 A3 2555 + 484, 199.0 + 29.7 g/day,
AW HHE 585 + 22.3, 43.6 = 13.8 g/dayE +9H
°F ZhasI8ith (p < 0.001). dgdUA g A3} & ol
A AFHEe 735 + 285, 59.6 £ 11.7 g/day, SHAHE
%= 293.1 + 136.4, 230.8 + 109.7 mg/day, BIEFI
E A%+ 139 +59,11.2 + 4.2 mg «—TEZ foJ3o
2 ZH2Egon (p < 0.05), B—carotene A3 2862.1
+ 1215.4, 3569.8 = 2622.6 mg/day® Ao Z
7RGt (p < 0.05). AAFxs) <L, AR, YEF, ZF,
otd 59 ¥714, 1 2 viepuiEe] A 2ghdudH]
8 A% T Fo4A Azks Qgich dEUdRE A &
7318, g, Aol F el AHAshs vl 555 ¢
16.0 : 28504 ol&tdgxg ¥ 558 :16.7: 2752 &
Hehs $EER] it £ AT diRES oJstdgA g
A 19 Hd 9% AL 20019 FUAZISERAP
oA Hrs 1Y Hi % A3 1975.8 keal/dayol
X oA eEoldnh BsE, dald, A AFH 4
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2 ZAH]E= 555 16.0 : 2858 2001d% FRiAZ ook

ZAP AR 65.6 : 14.9 : 19.58 £ AT tFRE]
B3l B2 RE d 4% 0| &S AuFes wWgton X
o 2RE] At FFF HES FA el Lee™ A9
vl oA E B}t xuko g RE] I dF vlgo] (700 :
17.6 : 13.4) A vehdrh ostdUdx g a0z
g AFHFL fYFoz Yobpon g3lE, 13, A
ulo] AFFE Ak 2eiv @3t g At
AF 9 4= FAulole Wizl e

2001'd FZAZGEZAF ) 30~494) o3Ade] 14
ZAG AHBL 74 go 2 BB B AT gARE
o) ZAS AFFE 65 g0 AR Fauoh thh W H
0]2lou}t Hwang 5°%0] Hugt oJAde] A A4 AHF
Q) 6.1 g3} FAFSHATE B FARA AR ETEH o
2 Ao) A HAHAFS F57) A8l Lee °70] A
ek 39 BEA Y (Ao, o) = 1.1970 x 24
g (g) +7.7299 (r =0.79D) & AF&8 A7}, 155 ¢
AT AF3 2o Yepdtt didarEe] doldfia A
Hae WA #29 JRARYR 20~25 gol F ]N|=

o2 FHAHE AFHFE 85 F2HE 55

59302 dAfHe] 9lod, HAFE £Yo=EN EF
ZY2AUES A2 Y Ao BuHy Yok
HZ NFE S5 nAFF ABAFVAAM = EHA
A Fro A8aA A uEste] FHAHES 8F
200 mg °l3t2 AAF=E I3t o, AARA7]
7 (World Health Organization, WHO) 9lA&= Eal| 2|
2 4#%& 100 mg/1000 keal T3, 19 300 mg 7]gke.
2 st Yok wF vs FHAHE ZST2 03
2 IAEF A8E AFFHAHE HHE 200 mg/day ©]
32 ASHIcE” gl dFaRF (73 8%, 200007
AME 19 ZH2AEES 57 300 mgs 2434 &
=5 At Qlok £ AT ddAEe FHaHE 43
& 300 mge ZHHAE 22 293.1 mgo® vEhgTh
ot R E 3l FTelAHE HFHE T A7 H
T AFFE 2308 mglE FHo R ZHAadgich

5. SJSIgYNES] TE MM THElS) Biof

RREe] SRR A Fo AANE, & ok,
B4, A A E 9] 9% S Fig. 134 2ok 98
FUAE A b, B, A AAH D 149 AF T
186 * 9.1,320 + 9.5, 31.3 + 8.7, 17.7 + 10.1%
olglon] 24 F oA B oF A A7t FA

N Breakfast Lunch Dinner Moningsnack Aftemoonsnack
18.6% 32.0% 31.3% 3.4% 14.4%
o

S

Before l ; &\\ ]
[ o0o%r 33.7% 318%  24% 10.2%*

o
After )
1 1 1 1 J

0% 20% 40% 60% 80% 100%

Fig. 1. Daily eating paftern of the subjects before and after MNT.
*: Significantly different at p <0.05 by paired t-test. #=: Signifi-
cantly different at p <0.001 by paired t-test.

3.4 £ 24, 14.4 = 8.9%% AX3Ith JstdYAg F
obd, AN, MY AA 9 7hle] & FANIE 220 *
8.6,33.7 + 87, 318 + 7.7, 12.6 £ 7.2%°)3 o™ &
A 7M1 2F 7HAL2 24 + 1.6, 10.2 £ 6.9%F A
si3lch ojstd X A7 T, ddRES ofF Ak &
F gL FAFoE Frleler (p < 0.05), gatdet
A7 AR F F Y oF 7h2] EF vl foHo
2 723139 (p <0.001).

Rolls* 2] 7oA ugkele] opd, AA, 29 2AF 2
kel % FAQulg Akt A3 242 26.0%, 31.0%,
36.0%, 7.0%% B A3 RS njsld oba Aalsh
Ay AALY G BlE&L ¥ wbd, A @ H &2
22 R0 yepdth Lee 52 A7olr= BRI o}
A, A4, A9 AL 9 zkale] G H)go] 74 26.0%,
47.0%, 16.0%, 7%= VER} £ AT didatso] &y
GAE A ob AALe dF FAule R A d%F T
e 2 A& 4 F ARCE JAFUAEE T3l oFF
2xke] G FAHlE fYHoE FURIY, oF 1

&

6. YBIFYN| IE TP} [AE ASHe| B3}

YRS ostdokxg A F 55 AR 2 744 3
SHE AAL 9 A AdH 5, ARF R A F g Y
(calorie density) & Table 79l YehSIT) 2lgradekxg
A7 F RS 8k AAL 3l 242 5.0 £ 1.43)9)
3.8 £ 043 f9Fog AP on (p < 0.001), 3N
o AFeh= AFY TR JgddRE A 11.8 £ 3.2 7}
Z|, oJgtdok 28 & 12.8 + 2.9% V18194 (p < 0.05).
ojgtekAm Art & AAkY] 4F UEE 1623 + 56.5
oA 113.4 + 30.1% sk ZA3leH, 135 A4}




Table 7. Numbers of eating and snacking, calorie density of food
and snack before and affer MNT

FREAEXB2EE 3806 :432~444, 2005/439

Table 8. Means of diet quality index of the subjects before and
after MNT

Before After Before After

Number of eating incident 50+ 14 38 = 04" Total DQI score? 76+21" 65+16"
Cadlorie density (kcal/food) 1623 + 565 1134 =+ 301 Fat (%) from calorie 28.5 +9.0 275+79
Number of snack incident 22+ 15 091+ 042"  Saturated fatty acid (%) 43+23 5019
Calorie density of snack 2762+ 2203 171.8 =+ 1064 from calorie

(kcal/food) Cholesterol (mg) 293.1 £136.4 230.8 + 109.7"
1) Values are Mean + SD Fruits and vegetable 426 +18 57 +14"
*: Significantly different at p <0.05 by paired t-test (serving size)
**: Significantly different at p <0.001 by paired t-test Carbohydrate (%) 55.5 + 6.9 55.8 + 5.3

N from calorie

A AR IFE 347.7 £ 118.2 keal, 2755 + 85.3 keal  protein (%) of RDAY 1341 617 1061 £22.7°
Z FostA 24t (p < 0.001). WEAES 3MF F sodium (mg) 39427 £ 11053 41237 +1168.1
2) 35 ot E A 2.2 + 1.58 014 JBPUAE  Calcium (%) of RDA 79.3+323 72.6 £21.7

F 091 £ 042 32 FAQA ZFAE eplen (p <
0.001), 3kl Ad#sk= 7+ F/HE 1.5 + 041 7HX9
A, 1.2 £0.24 7 Z 2438190 (p <0.05). 283
8 A7 ¥ 7hd9 dF Ue s A2 Ay 47} 276.2 +
220.3 kcal, 171.8 * 106.4 kcal® A 248t
(p <0.001). 53], & A7 tREY 749 @3 Ux
(276.2 £ 220.3 keal, 171.8 + 106.4 kcal) & 21A}e] 4
g Y% (162.3 + 56.5, 1134 = 30.1) ¥t} &4 v}
ok

Hill 59¢] dolx oJA 25093 BA 25199 A&
& ZARRE A3 BMIZF 25.0 kg/m® ©1A3]] BRI &%
59 + 1.78 $24& AFsty 4% UEE 2328 +
kcalZ e}, 23.0 kg/m*S thto®r 3 2 &
Bt g2 Ut 9 22 S48 AHske 3o g
ok B A AFelM AL o] FAL A AdH
© Zo] AEE A% 94 uAEFH vk A8 L ¥
= Aog Jebsth Jenkins' 9] AollA A7sE 214zt
56 % 37] AAF she T 174, A2 ko) AALE
AF Fhe TOE Uro] 253 AR AF, AL kg A}
T Ak o] 8F Jedd F ZYAHE, LDL-F
YAEE S5 R 208 vepdr) Tai” ¢} Jones™
9 AFME AL S AT AAlshe Aol 3 Wl &
< o) $AE AFshs AR €% A dsd 5T
o] FA8AQN FIL vAE= Aoz Yt Berteus™ Y
AT 29 vt 634L AAIF Aol nisk] o
AF A2 AFslE AoE VeIt (6.1 meals/day vs
5.2 meals/day, p < 0.001). ¥F, Hill** 2] -4 v]9tk
o] A AFRLel vlste] 4 AH e Wokey o
FEdEE ¥ 248 AFsks 2oz Jeith

2001 =9 A7GA2AV oM 2l 30~394] o
A F 3 13] RS AHHe Aol 41.3%2 7V &

p

A od
o

o

—-—
5

1) Values are Mean + SD

2) DQl scores are summed across the eight recommendations
to develop a Diet Qudlity from 0 (excellent diet) to 16 (poor diet)
3) RDA: Recommended dietary allowance

*: Significantly different at p <0.05 by paired t-test

xx! Significantly different at p <0.001 by paired t-test

ko, b 23] HFske Abdol 21.0%E ZAME U
159 Audery®d] A7olME RE AHZIA 45 3
T 2~38)9] g AFse 2 0R vepdth B 4T o
AAEE 3 2289 7HE AASH: AoE Jepde

JeRAR F 8% 09182 $93Q TS B
P A0 AR A9 g YRR fojFoR
9 &, Aol A e F NG 3
o] AXsh= T4 wlgo] felHoz ad ARE B

-
5
ot

N
X
ol

3 > d
39
&

x

7. RN 25t AAte] A (Diet quality index, DQI)
o tist

SJEtg R 5ol W tPdAFES] AAle] A W3S Table
8ol YeRISIt). 2ok g Az & didAEY 44
AEAHFET76121,65+16 Jo7 foAoz 7}
A3l FA o Apasle-g JERY (p < 0.05). 4
AR Aol oigt B7t TES ARAoR Aun, ojsidorx]
2 A9 F gidREe] FUAHEY) A3 2931 + 1364,
230.8 = 1 09.7 mg/day, ¥ A3+E RDAY) 134.1 +
51.7%, 106.1 = 22.7%2 74313t} (p <0.05). &8k
A2E A T AU Qi) HAF dE 4.26 £ 1.8%
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R
FAF A F Yo RE I FF 474 F IH
2] 285 + 19.0%%} 275 £ 7.9% % H3= AAEA 4
Sttt

Patternson‘®o] RH3A 8] 9l At A9
AE Bshe A5 dF 932 AHE, dUa A
o] AR, AFRFHY tFd T deae) AEHAH 7
T W ms AbEQl At Ag Frpshs X RE
. 7023kt Patternson™® 2] oA 214 ©)4ke] u=

AQl 5484989 DQI scorew 8.6°% ¥ A7 didAE
B} AAke] o] e A& & 4= 3%tk Oh 599 o
T A S AR R A e oA AAIEE %]
el 2As1 vt Al wxke] Aale] A& Hrlska
WFFuAge] v 9 #d g edate] AN E
o}sldtk DQI F A= 8.64 % Patternson® 2] |+ 2
o} vlssslglon] & AF didRbee] AAe A Boe W
%t Oh 592 AFeME AAle] o] 713 W& o]
vl 7F 52 Adells wikemase] 2ol o 40%
wol FAEA o AAMYY FadE Bt

Patternson*”o] ZxEAQl AAle] A& Hrishe A RE
st o]F okt 2| FEo] /o] AAe] Mat Ao
FHE, AME 9 A 29 #HHAANE wglon] 0P
FAAEE T AGT A E Ak A e st A
TL o] RSN B Ao JstgdAge] a3
2 ZY2HEY A3V folzos Aasilod, Bl
A2 AH dAFT FHozE ST walAe)
AF TS kAT 100% of A2t on AA1e] o)
e Aoz vehyoh

8. YSPYATY IS HHTIN R|HY Big}

IR drdakxg A, § FAsky 24 A=
Table 99} 2t} g AAFHE 2R\ QSAUXEE 53l Ul
AAES F AT dstddxls Afel 22 489.8
+ 100.4, 447.0 + 87.3 mg/dLolgon, & ZyAHE
& 747+ 187.7 + 34.0, 1759 + 31.5 mg/dL, LDL-Z
YAHEL 742t 115.2 + 29.2, 109.2 + 26.7 mg/2E
$9)5p) Zastsith. HDL-Za2s2% - ojstgab g
A 530 + 11.2 mg/dL, 9J3rdRAE § 49.2 + 106
mg/dLO 2 #2J5tA ZrAsiolod oJstgdAg AT =2
T Aol 3=t W, 8% leptins £ 98y
U8 A 15.7 £ 7.6 ng/mLOE AAAGFFQ 3.7~11.1
ng/mLET}H $A| e o, JgkojolxE § 124 £ 59
ng/mLeE oA og st} ostygxg A §

Table 9. Blood parameters of the subjects before and after MNT

Before After
Total lipid (mg/dL) 489.8 + 1004 4470+ 87.3"
Triglyceride (mg/dL) 953+ 47.1 87.7 =+ 369
Total cholesterol (mg/dl) 187.7 = 340 1759 = 31.5™
LDL-cholesterol (mg/dl) 1152+ 292  109.2+ 267"
HDL-cholesterol (mg/dl)  53.0+ 11.2 492+ 106
Free fatty acid (zEq/L) 554.1 = 188.4 5213+ 211.7
Glucose (mg/dL) 887+ 84 854+ 103"
Insulin (¢IU/mL) 83+ 67 62+ 55
HOMA-IR? 1.6+ 1.3 13+ 1.2
Leptin (ng/mL) 157+ 76 124+ 59

1) Values are Mean * SD

2) HOMA-IR: Homeostasis Model Assesment

Insulin Resistance = [fasting glucose mmol/Il X [fasting insulin
wi/ml] /22.5

= Significantly different at p <0.05 by paired t-test

+*: Significantly different at p <0.001 by paired t-test

o z}7t 88.7 + 8.4 mg/dL, 85.4 + 10.3 mg/dLE
23t (p < 0.05). % $9AY FE0I free fatty
acid, insulin %+ g gl o3k ey} glsle
o, 25 34 FEolgich

Lee™ & 3= A9 Zal2uB9 AAEAE 1735 +
80.0 mg/dLE Rt} ¥ A7 FHAF 2 v o
Jel EYAHEL olrr} & FFol3]th Davison™ 9
AT AFPRA (=76 £ 0.2 ke) ol et = ZalAH)
£3} LDL-Z82H S0] 2433ttt 2 AFoHxE vigt
Q2] AFFET} 7 TRlo] B2 A¥aAAES] f38Edx
9l ¥F XA ZYAHEFE) eI UAE F FolF
o2 A3t .

8, AF744 Al HDL-ZAHES) Wl ey e
og] FFVelA ME Ahitsls A9E el 9ok
olef tialA AMF=E 71z AH g2 A I, &5
o, AT A oF Tog AYsiy ot g 71
L uhEx]x] g Utk Wood™' = HDL-ZYAHEL &
o 9axnt ZUlEE AHow B %59 FoAS
7Bz3de). v ElvetelA szl A7 ek
HDL-Z#AHE2 B4 B4 g A, 5l 23
Je Wz 9= Ao st 3 AF gae A

£9} B3] HDL-ZHAHE2] Hes d9sp|& §}
|, AFEast 3 Ad 9 Aghilef] A5t FHES 1

23t meta—analysis™ oM e AFY W3yt FAsHA o
Fo]RA 1k opute] whet lipoprotein lipase?) 4o &
2} HDL—ZHAEHE2] Rl 932 vk oJAs
AT B ATl AT il wel HDL-Falx
o] Zastged, ole JErddx gl HH EFE




Agaars 5ol tigt 2Yo) F83) o]FoixA] 37

2l Rog AlgHch

Jean® o] AFoA] HulQla} AARIe TE ZT Qe

< Bl A Fo3 2Jol= Y A Hauner™
3 Kisscbah %79 Aol EF Q&Y 5571 1)
TRl foAH o2 Foprh 2 AT thiAlaE dda)
Aded FE7H AR ey ol FF dFo] 31
AL FA|Zolt vigt olof ThE AWE 71 QA %
ARE tFe R F1%7] WEQ Rog Algdch Eteek
250 ofsiA AFo] FarPel Wt T AAHS) oA
FEEZo] FatA Fa=HU

Leptin adipose tissueolA] BB]|HE= 32203 Ma-
vri¥e] A= 5 leptin®] H]TE 93Adell 16.7 ng/mLo.
2 AAIFE] A4 (6.7 ng/mL) Bt} Egton 22 7+
ZFE FF leptin® W= 222 B usKth Guagnano®
o] A7elA 125 ¥ didA} 139 7R2H] AlFo] 744 8
H& leptin X7} 45.5 + 25.4 ng/mLoA 12.7 + 6.4
ng/mLE 31 Z4AE Bl ¥hd A|Fo| widlo] Q=5
2 leptin FX = H3P7} 2131tk Nahum™ ¢} d-TLej|A
% BMIZ} 33.9 £ 3.1 kg/m®lA] 31.1 *+ 3.6 kg/m*’S.2
4"l Wt leptin 55 16.7 + 9.7 ng/mLolA 100 +
6.7 ng/mLE A ZA2E B3k

£ ATME didRte e 8% g Adgel
&3 oL, leptino] AAHABT =4 Yeht, 718 nizkst
A BREE MG E = s 8% ABde AS A
AUt g oGl s FAAQd PASE W}
Yol Atk 58 $F0R %t AF 7] ua
3= QzsA ks-slsi

o}
p=X

2: RN

olde] A JEaYgANgE £ AF YAt ¥F
T AR, F FU2HE, @9 2 leptin®] 52 724

4 7 S-S ARFsith 3 ostejakx| g} HiRke] §1
S AEFAAS] PR A& APFES FAA7EY 7]
o & 7= gtk o] A3 759 dxjshe Ao g A}
59}
2% o B2
2003 10¥%¢ 20043 8971 = 19~50418] BMI
23014 AT E ulgt o34 769 oz 12331 9

SIFAEE AT F AARAF s, gk A,

AAF e, Ak A, 9% A1Hs BEE A58, YA
E 59| WsE B9 F9E eokkd the 2o
D 2 47 thgae) BF AFL 310 + 84xon,

BESEBEZE 3806 :432~444, 2005/ 441
AF BMI= 70.3 + 7.9 kg, 27.2 + 2.4 kg/m®0|t}
Hlghe] gt 7158E 1A AR 75.0%, AFE 2EE
AESE Hof 9l dldxh= 79.2%% )

2) A%, BMI, AL, fat%, sleld, Qdgo] Sd, A
& AT IY 1 A, A AT B4, §9A Ay
URFH 5, Y] g 52 YU 3 §o4
o aFon AAPFE FoFor FylEgint. &
AA RS et giich

3) gt FA g ¥ AF FAgHET} O L n)
EE AFo] Zrasigith R W3 E Aurd i
0] 7P} 2 AL A A5 9RFE $A9L, R
o7& A A AT T, YA S, 88 S,
o] Edl <ol FE W3} £ dstdxg 2
A 7P e HEdUst Fo% A Uehe, 9
% A8 ATH e A IRFH TS 9o
gl7F et ZAasisict A A ARTh T §
WA ZdE 454 Fo3 ZAsS 8o 7 o)F W3]
£ Hol|X] dtprt 1254 F4% AEE Bk AFY
AR ERdo X8 837 AU Fo8k AAE Bt

4) 9% A3, E AF, A 43, S 43, 294
HE A3 52 ojsidolx g AA Ast & 7kt 17964 +
395.5¢F 1402.9 + 217.8 kcal/day, 255.5 + 48.4%}
199.0 + 29.7 g/day, 58.5 + 22.39} 43.6 + 13.8 g/day,
735 * 2859 59.6 + 11.7 g/day, 293.1 + 136.49}
230.8 + 109.7 mg/day 2 #-2]H o2 7439} vl
E dfe 793802 7455 o9 S—carotene A3 =
FoF oz F7IRITh JEFUAFE A F Ao ®
3h2, @A, Ao AR)sh= ¥lE 55.5 1 16.0 : 28,590
Al gtddxg ¥ 55.8:16.7 1 27.58 & Wsh= gtk

5) XA AHE A3, oJstdUdA g & opH AA}
o HE&E FFeg F7REINeH & Ha 2F 71
9 Bl FolFoz 4sknh

6) AT THE AHTe] HEE Ay 2 A3 7129
A W% (276.2 + 220.3 keal, 171.8 + 106.4 keal) 7}
22k g 9% (162.3 + 56.5, 113.4 + 30.1 keal) &.
o o ¥4 JERTh S AL 9 A A 347} &
et FAsIgon, ko) AdFHsh= AEY FHE= 59
A 71T, 7] FRE Fs 2asit 9
St E M7 F AAF A 7R G Ut 5931
At

7) AAEE A& AF £ DQIE gEtdUdRE F Ry
o% zHasle] AAte] Ho| FEIgITE DQIY ARFE
S ATEY FHAHEY Gid] e foFoz 7}



442 [ TAF 2wk oA 9] ojstejekxge] A}
aslg o, Ay Qi) A4H dE FH.

8) % X4, ¥F¥26E, LDL-Sd2HE, HDL
ZYXAHE, leptin, glucose 52 FIXE F F3t
A 7480 dF 2R, free fatty acid@} insulin
EET Y YA Rl ot 1?1;35}7} STt Leptin¥he: A
93 e 5 A uEe A el S35tk

AEF R, ﬂ]?%‘_’-:‘é st 127319 dadAsE
AZE7Ee) A3} Q= Ao yehid £ JF didzt
il *H]%‘— L H]‘i'}?l«] 241w 2 AHH AL A
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