8

=

] 45 7% 2 & 3k 4002) ¢ 162~171, 2007

3}

8

)

17 % v)

Effects of Nutrition and Exercise Education on Fat Mass and
Blood Lipid Profile in Postmenopausal Obese Women

Kim, Nac Hee" - Kim, Ji-Myung™” - Kim, Hyesook"" - Chang, Namsoo ™™

The Graduate School of Clinical Health Sciences, * Ewha Womans University, Seoul 120-750, Korea
Department of Food and Nutritional Science, " Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

Obesity is an independent risk factor for coronary artery disease in the postmenopausal women, which may be
mediated by alteration of blood lipid metabolism. We are aimed to evaluate the effects of low energy diet, restriction of
high fat foods and exercise education on weight, fat mass and blood lipid profile. Fifteen postmenopausal obese women
were studied. Subjects received detailed advice about how to achieve a reduction of weight by a low-energy diet (1,200
keal), restriction of high fat food and increased exercise in every 4 wks during 8 wk. To evaluate the effectiveness for
education programs, dietary fat habit and daily nutrient intakes, exercise were tested before and after intervention. An-
thropometry, computerized tomography, and blood lipid profile were assessed before and after intervention. According
to the nutrition education, energy intake (from 1776.1 & 28.2 kcal to 1268.7 &£ 115.2 keal, p <0.001) and percent of
energy from fat (21.9%, p <0.01) were significantly decreased. However, the index of nutritional quality was over 1.0.
On the contrary, exercise (from 341.3 + 222.1 kcal to 569.4 = 309.8 kcal, p <0.05) was increased and dietary fat habit
scores (from 30.8 £ 5.2 to 36.1 = 3.0, p <0.01) were improved. Also, body weight (4.2%, p <0.001), BMI (4.5%, p
<0.001), body fat mass (3.4%, p<0.05) and waist to hip ratio (1.1%, p <0.05) were decreased. Among abdominal fat,
visceral fat (26.1%, p <0.05) and subcutaneous fat (14.8%, p <0.01) were decreased. But there was no difference in
visceral fat to subcutaneous fat ratio. We observed HDL-cholesterol increase (11.7%, p <0.05), triglyceride reduction
(14.8%, p <0.05) and atherogenic index improvement (from 2.7 £ 0.7 to 2.3 £ 0.7, p < 0.05) . However, there was no
change in LDL-cholesterol and total cholesterol. Theses results showed that low energy diet, restriction of high fat
foods and exercise education could result in reduction of body weight, fat mass, visceral and subcutaneous fat, and in
improvement of blood lipid profile in the postmenopausal obese women. (Korean J Nutrition 40(2): 162~171, 2007)

KEY WORDS : postmenopausal, low energy diet, high fat restriction, exercise, education, effectiveness.
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Table 1. Dietary habit score and physical activity in subjects ac-
cording to intervention

Variables Before intervention  After intervention
Dietary habit score 308+ 52" 361+ 3.0%7
Physical activity (kcal) 341.3 £ 222.1 569.4 + 309.8*

1) Mean % SD
2) Significance between before and after intervention by Pa-
ired t-Test =: p<0.05, #x: p<0.01
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Table 2. Daily energy and nutrient intakes in subjects according to intervention

Before intervention

After intervention

Variables
) per 1,000 kcal per 1,000 kcal

Energy (kcal) 1776.1 + 2852" - 1268.7 + 115.2%**% -
% of energy

From protein 172+ 29 - 169+ 14 -

From fat S 224+ 61 - 175+ 38™ -

From carbohydrate 604+ 85 - 65.6 = 4.90° -
Protein (g) 761 £ 16.6 431+ 7.1 538+ 72" 423+ 35

Animal protein 35.6 = 14.1 203+ 7.9 226+ 49* 178+ 3.1

Vegetable protein . 405+ 83 227 + 2.4 311+ 4% 245+ 25"
Fat (@) 467 % 142 263+ 67 269+ 6.6 210+ 42°

Animal fat 254+ 123 143+ 6.6 130+  45% 10.1 = 3.2*

Vegetable fat 213+ 65 119+ 29 140+ 33" 109+ 20
Carbohydrate (g) 270.7 £ 64.1 150.9 + 21.1 207.3 + 17.4** 163.8 + 10.5*
Cholesterol (mg) 260.5 + 146.0 1438 +71.0 183.5 = 43.8 142.4 £ 40.0
Total fatty acid (g) 218+ 79 124+ 44 147 + 53* M4+ 37°
SFA (@) 67+ 3.1 3.9+ 20 44+ 21° 33+ 15
MUFA (@) 80+ 34 45+ 1.8 55+ 23* 43x 17
PUFA (@) 70+ 21 40+ 1.1 48+ 14" 37+ 10
wé (@) 57+ 16 32+ 08 39+ 1.3% 31+ 09
w3 (@) 15+ 13 09+ 07 09+ 07 0.7+ 05
w6/w3 119+ 42 7.5+ 30 69+ 42 55+ 37

1) Mean = SD

2) Significance between before and after intervention by Paired t-Test : p< 0.05, ##: P <0.01, #xx: p<0.001

7

9] ZRI AoZ Helth 1Y 7 APAFHHEE FA4
46.7 + 14.2 gollq FA & 26.9 + 6.6 g0 & %947‘433
A2, 53], 5849 Ao zRE g AFHske
Hlgo] A A 54.4%04 FA F 48.3%2 7;1;6}914.

FHAHEY HHFE FAF 2605 + 146.0 mgolA
FA %1835 + 63.8 mgl g #AAFork §oF o)X=
skt H2o ke IAES APAMelE 1Y Hy F
A2HE HAHFE 200 mg/d ol3kE AFHE ARt
I GEd? B AT QAEY FA F ZUAHE AF
3 AATER v AFHSk vk

FTAALE AAHFE FAH 21.8 £ 7.9 golld A &
14.7 £ 5.3 g7 A3t} E3AHRAL (saturated fa-
tty acid, SFA), @A EZEAHAF (monounsaturated fatty
acid, MUFA), tHE323kR]93} (polyunsaturated fatty acid,
PUFA) EF o8z ZAaslgdon, PUFA % w67
Aike] A SAH 5.7 £ 1.6 gl 4 ¥ 39 +
1.3 g0 & FoHog sl o, wiA Ao 43
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Table 3. RDA and INQ in subjects according to intervention

BESELS e 400Q) 1162~171, 2007 /167

. Before intervention After intervention
Variables %RDA INQ ZRDA INQ
Protein (g) 138.4 + 30.3" 1.49 + 0.25 $7.7 £ 13.0 1.46 +0.12
Calcium (mg) 90.7 £ 23.9 0.98 + 0.26 71.4 £ 100" 1.07 £0.15
Phosphoruous (mg) 166.8 + 285 1.80 + 0.25 117.2 £ 11.1 1.76 £0.10
Iron (mg) 117.9 £ 25.3 1.26 £0.13 , 97.6 = 12.6™ 1.47 £ 0.19*
Zinc (mg@) 87.2 +20.7 0.92 = 0.14 632+ 7.8 0.94 = 0.07
Vitamin A (¢ g RE) 130.0 + 70.1 1.35 + 0.56 124.5 + 461" 1.85 + 0.63
Thiamin (mg) 130.4 + 433 1.40 + 0.44 96.8 + 12.9° 1.44 £ 0.16"
Riboflavin (mg) 101.2 + 242 1.10 + 0.27 97.9 £ 11.1%* 1.20 = 0.30
Vitamin B4 174.5 + 40.4 1.87 + 0.34 134.0 + 19.0** 201 +£0.33
Niacin (mg) 131.7 + 23.7 1.45 £ 0.33 91.0 £ 11.2 137 £0.14
Vitamin C (mg) 171.6 + 53.1 1.83 £ 0.48 142.3 £ 20.7 21403
Folic acid (¢ g) 133.6 = 35.9 1.42 £0.29 957 £ 13.6™ 1.45 £ 0.25
Vitamin E (mg) 124.8 + 41.6 1.31 £ 0.36 84.9 £ 18.1"" 1.27 + 0.25
MAR 0.98 £ 0.10 0.92 £0.12
1) Mean + SD

2) Significance between before and after intervention by Paired t-Test #: p< 0.05, ##: p< 0.01, ##x: p< 0.001
RDA: Recommended Dietary Allowances, INQ: Index of Nutrient Quality, MAR: Mean Adequacy Ratio, NAR: Nutrient Adequacy

Ratio

Table 4. Anthropometric characteristics in subjects according to degree of weight loss

Before intervention

After intervention

Variables
Total wt loss < 3 kg wt loss > 3 kg Total wt loss < 3 kg wt loss = 3 kg
Weight (kg) 647 +7." 643 *8.1 65.1 £ 7.0 619 £7.4"? 427 +80 61.1 +7.1
BMI (kg/m?) 266 1.9 261 +1.4 271 +£23 254 =18 254 + 1.4 254 +24
% Body fat 349 *+32 3346 +3.0 363 +3.0 337 *3.6" 33.6 *4.0 339 +3.4"
WHR 092+ 33 0.91 + 0.03 0.93 + 0.04 091 + 3.5* 0.91 + 0.03 0.90 + 0.04™*
1) Mean = SD

2) Significance between before and after intervention by Paired +-Test *: p < 0.05, ##: p< 0.01, #+*: p < 0,001
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F/HRoR ARIES S9lS W), e TA M 64.7
7.1 kgl A A4 £ 61.9 + 7.4 kgO® FIROF A
itk (Table 4). oo w2} BMI= $A 19 266 £ 1.9
oM FA Fof 254 + 1.8 4.5% 231y, AX LSS
FA 2 34.9 £ 3.2%°1M FA Fel 33.7 + 3.6%%
34% sl o, WHRS FA 7] 0.92 £ 3.394 &
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Fig. 1. Abdominal fat distribution in subjects according to infer-
vention. Significance between before and after intervention by
Paired t-Test =: p<0.05, = p<0.01.
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Table 5. Blood lipid profiles in subjects according to intervention

Variables Before intervention  After intervention
Total-C (mg/dl) 197.3 + 35.6" 198.4 + 33.8
HDL-C (mg/dl) 542+ 9.4 609 = 1.0%
LDL-C (mg/dD) 130.2 = 31.9 127.5 + 30.2
TG 113.7 + 32.5 84.7 + 318"

Al 27+ 0.7 23+ 07"
1) Mean * SD

2) Significance between before and after intervention by
Paired t-Test : p<0.05, =+ p< 0.01
Al Atherogenic Index
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Table 6. Multiple regression analysis between triglyceride and each variables
Significant independent variables 8" SE t R? of model”
Visceral fat area 1.09* 0.440 2.49
Subcutaneous fat area 0.85" 0.359 2.37 56.5%"
Visceral/Subcutaneous ratio —170.93 120.92 —1.41

1) Multiple regression coefficient

2) R* of model, the percentage of variation in lipid profiles explained by the anthropometric and abdominal fat indexes

3) *: p<0.05
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