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Effect of 8 Weeks of Low Calorie Diet on Body Composition and Blood Parameters
in the People with BMI Greater than 23 kg/m2
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'Research Institute of Clinical Nutrition, Kyung Hee University, Seoul 130-701, Korea
ZDept. of Medical Nutrition, Graduate School of East-West Medical Science, Kyung Hee University, Yongin 446-701, Korea

Abstract

The principal objective of this study was to assess the effects of low-calorie diets(LCD) for 8 weeks of medical
nutrition therapy in individuals with BMI in excess of 23 kg/mz. 41 over-weight or obese individuals (male=14,
female=27, age 28.6+8.9 yrs), none of whom were diagnosed with a medical disease, were administered MNT 4 times
over the study period. Approximately 1,100~1,300 kcal/day were prescribed by a dietitian, via individualized
counseling. Anthropometric parameters, daily nutrient intake, and blood levels of leptin, insulin, and lipid profiles
were measured prior to and after the 8 weeks of the intervention period. We noted significant reductions in body
weight, body mass index (BMI), fat mass (FM), visceral adipose tissue (VAT), abdominal skin-fold thickness, and
waist circumference in both men and women. The mean body weight losses in men and women were 3.2+0.6 kg/8
weeks and 2.8+0.6 kg/8 weeks, respectively. However, the % of lean body mass (LBM) in men and women was
shown to increase significantly (p<0.05). The daily intake of calorie, fat, protein, vitamin E, folate, and iron were
significantly reduced during the LCD period. Blood levels of lipids and glucose were in normal range, and evidenced
no changes after LCD. However, the serum levels of leptin in female subjects were significantly reduced (p<0.001)
from 8.9+4.8 ng/mL to 6.944.8 ng/mL. In conclusion, 8 weeks of LCD with individualized counseling by a dietitian
effectively reduced body fat and visceral fat in both men and women with BMI in excess of 23 kg/mz.
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Table 1. Protocol of medical nutrition therapy for low
calorie diet

Contents of medical nutrition therapy Base- 4

yud g b
program line
Program consent N
Nutrition assessment
Food records v v VY
Food habit evaluation v v
Meal planning
Basic guidelines for meal planning NN
Balanced meal planning v v
Food exchange table v vV
Education
Cooking methods for low calorie diet v Vv
S:ae]s;‘ist management for healthy eating NANAW.
Calorie count for low calorie snack
Wise menu selection for eating out v vV
Evaluation of MNT program v
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oJF ¥ Ar A T AAL Y oyl FH Al F
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AHg3t S 8T

Homeostasis model assessment insulin resistance(HOMA-
R)S the 34 o83t 2H&Esiatt

HOMA-IR = [Z8A] 8% (mmol/L)] x [ZEA] Q&d

FX(pL/mL)] / 22.5

nostic products Cor.)&

2 AT BE BA #2412 SPSS 12 WindowE ©]-&-3t%1
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Table 2. General characteristics of subjects

Variables Subjects (#=41)
Age(yrs) 28.6+ 8.9

Sex M/F(%) 14/27(34.1/65.9)
Family history, n(%) 15(36.6)
Trial of weight reduction, n(%) 21(51.2)
Regularly exercise, n(%) 23(56.1)
Times/week 44+ 23
Minutes/time 64.8+£32.9

Z28g 73 Qe AL 5% B A7 AIET 2n)
Ax wokon, AF 24& Aes] ¥ Aol de A
T 792%E B dprc gtk a8y gad FEEeR
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44423 3], 13] T +F Al7H 6484329 BO 2 ZALE
Ak

2. Mz Alo| M & AXAIZS g}
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Table 3. Anthropometric measurements before and after
low calorie diet

Variables Before LCDY  After LCD % change
Height 1755 6.0” 1755 + 6.0 -
(cmy) F 161.2 5.5 161.2 + 5.5 -
Weight M 85.5 499  82.7 10570 -33+ 52
(kg F 69.1 £9.1 659 + 85" -4.6% 6.1
B(kl\g/mz) M 277 426 268 =277 32+ 5.0
<25 2 5
>
BMI(n) ‘éé’ 10 7
=30 2 2
](?(I:/lmz) 266 35 254 £33 45+ 61
< 25 14 17
>25
BMI(n) =0 7 6
>30 6 4
Fat mass M 228 58 212+ 637 ~7.0+ 9.7
(kg) F 232455 215+ 527 -73:89
Visceral M 34 %12 31+13 -8.8+10.8
fatkg) F 28 £1.0 25+ 097 -107+ 92
Lean body M 62.9 55 618 £51°  -17£27
mass(kg) F 46.1 8.6 447 = 797 33+ 42
Lean body M 73.6 £42 748 £ 45 1.6+ 2.5
mass(%) F 66.8 3.7 67.8 + 3.9 1.5+ 2.3
Waist M 903 £55 878 + 527  -28+29
Cir(em) F 84.8 83 822 + 887 -3.14 77
Hip M 1052 +4.6 1044 + 4.4 ~0.8+ 1.0
Cir(cm) F 1023 £5.1 1006 + 48  -1.7+ 1.8
Waist/ M 0.85£0.05  0.84+ 0.03  -12+ 22
Hip ratio p 0.84+0.07  0.82+ 0.07 =24+ 23
Triceps M 225 +75 216 = 7.3 -4.0+ 39
SF(mm) F 34.0 #85 298 + 7.1 —12.4+11.1
Abdominal M 32.7 £113 291 £ 907 -11.0+ 938
SF(mm) F 37590 349 + 85"  —6.9+ 72
Systolic blood pressure 122.3 £11.2/ 120.6 +12.6/ —1.4% 1.2/
Diastolic blood
pressure(tnmHg) 741 £ 9.6 73, 2+12.1 ~1.2+ 1.5

By LCD; Low calorie diet.

? Values are meantSD.
BMIL, Body mass index,
thickness.

¥ Values are significantly different at * p<0.05, " p<0.01, ™ p<0.001.

Cir; circumference, SF; skin-fold
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Table 4. Average daily intake of nutrients before and o) oof Aot ALY 2olE she Bk date] 4
after low calorie diet 2 Az g9z duid vel g g4k BE AZA foF
Variables Before LCDY After LCD % change o8 E Hglou) oF W En H]E}f{l E, Z&-2 KDRIs

ie 1)2] 102%, 106%,
2,146.2+399.6” 13763+539.4" —35.94348 (Korean Dietary Refernce Intakes for Koreatis)®] %, Yo

Calori . . - s 3

(cal) 98%2 FE0] AR Ao, olne] ASE F 41H @
1,736.45489.3  1,066.4£255.4  —38.6+36.1 & oA w|Esl g, B]E}u] Be, 4L, Q2% AR ol A
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.Lz

M

F

M

F 25324597 155243897  —38.74257 BJEFY) Be= KDRIsC] 105%, 92%, 111%% ¥)ma 223
Protein M 83.0:18.1 55341707 -334:209  AFSL ANTh

F

M

F

M

F

® 640:188 45951197 -2834216 WEAEe] durAel Sdh A dHE KDRIsH ¥l
o 2 2, i el TEHOR 3

o
[ ey
g 2Eap) A% sle Aoz AR

67.4x15.6 43.9+223" -34.9438.2

Fat(g) .
54.8426.8 30.449.0 —44.5+41.8

CHO : Pro - 54.6:161:29.3  54.6:16.3:29.1 4.

Fat ratio 57.5:144:280  §7.7:17.0:253 Ababe] A 4]

of 44 A Fol WE AW $EB
q

27434 188443 -172¢108 A A EF A, F 2 2HE, HDL-F 2
Fiber M (06120) (13743.1)  (292%195) £, LDL-ZYAHE $5 25 Z4 W9l e, A%
ii/jgooo 18.243.9 17.1:4.8 ~6.08.7 7ol 23k Wale WAER] BT Table 5). ¥ITE 120%
(10.5£2.8) (16.0+4.6)  (52.4+49.4) o] 4ol 2. Apd Hluk 344474 LS 2 & Moon B
Y LCD; Low calorie diet. (1995)2} Aol A= AdPHel % iﬂ%? =4 i{ilaﬂj—%
? Values are meanSD. 28 AF ar BE Y ¥YET & Ayad 894
¥ Values are significantly different at =~ p<0.01 and, = p<0.00l. % Z| 8|2, LDL-Zd| 282, AU 52 Foli
(Male) (Female)
I e Snergy  Energy V S
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Fig. 1. Comparision of daily intake of nutrients and KDRIs before and after low calorie diet.
KDRIs: Korean Dietary Reference Intakes for Koreans.
" Values are significantly different at * p<0.05, " p<0.01 and - p<0.001.



Table 5. Blood analysis of subjects

Variable Reference Before After
values LCcpY LCD
Triacylglycerol 2
) 34~143 110.7 +69.17  115.0 +70.1
(mg/dL)
Total
cholesterol 130~220 190.8 +34.7 192.6 +30.0
(mg/dL)
HDL
cholesterol 1;4 33;3~7635(()) 54.7 +£15.0 53.1 =135
(mg/dL) : 38, .
LDL
cholesterol <130.0 113.9 £32.8 116.4 £29.2
(mg/dL)
Glucose
70~100 85.7 +10.2 86.7 + 9.8
(mg/dL)
Insulin
~ T x4, d o+ 4.
(uIU/mL) 2~25 10.7 + 4.8 111 £ 4.6
HOMA-IR. 2.28+ 1.10 2,10+ 1.08
Leptin M :20~56 M: 4.68+£3.00 M: 3.95£3.03
(ng/mL) F:37~111 F: 1094430 F: 8394486

Y LCD: Low calorie diet
Y Values are meantSD.
® Values are significantly different at o

P<0.001.
QA HE FeR Exdta Qi) o]9fof Hlgklo]A A
ozt vAZAA 84 AR FrE AAFAITE 2
(Dattilo & Kris-Etherton 1992)7} Sjou}, B Afoiie
el 5 XA R A Heldl e, gt A3
o] 28.64 2 WlwA i A Fol} vt oo vhE AWE
75 A 2 AFEE dd e etelvle] AT ek
Wbyt AEEls] g Aoz Algdd
gdAEs 35 899 e Tk /qoé‘ ‘O} A4

&}ﬂo{x

g Hol 4 915} 3 ok ilii OHJ ifrw zl o] V;:
7 fre] AAtel WS A A Adedd HOMA IR 7}
Aol =58 & Aoz 7Yy }%‘PM B Ao x o} 4
. Jean £(2002)9) Oiwﬁoﬂxﬁg A%

7] wet 9 Qe sk fo4¢] #slr g
A gk B} %A}?:f} A5 VeI 4, 2 A7
—= FAR AE g o] 44

A} Foll Wiglrt B2 A Ggrony, oaje] Ao Ee A
G 2ol A3 A 10.9+4.30 ng/mLAM 3 F 8.39+4.86
ng/mL2 F234 ¢ ZHart UEPGTHp<.01). Leptind AHF &

Robrlo} AAEREE

AolA B EE g2R0 2 AFolu Xy} AaaA st
=2 Aoz ¢#A Utk Mavri 5(2001)2] Aol A= lep-
tine] BT A7} P A el AgelA 22} 16.7 ng/mL2t

6.7 ng/mLE HUF Ao feolH o g wolony Aol 7F
AE A8 P leptin FEI} FAEYSS sk ¢
9] T4 Q7H(Guagnano ef al 2003, Nahum e al 2002)914]
T AF giol wat EF leptine] Addle 2HE ER
Ak

29 3 4E

o}m rh
R

TFolMe 8§ FH AR AFIre] 94 25 *‘*%
x| & A]o](LQD) xukol] whel 42 XH:
Ag e vigle] AA 74, U
R )\LJ;]E 73_,,}_% Jciok ].D‘-] D}%" ELT;].
A 34.1%, A} 65.9% 2 BT AL 286+
I“H 7153 o) Qe A 36.6%01%.eH
‘*%*a Al=8r AR 51.2%0] 90 B el
Bl Qs dAAE 56.1%01%eH, ﬁ%ﬁ L% 3
44+£233)/F0|Y 30, BT T AITHS 64.8+32.9
2 et
Aol HE F A 5 W
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