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The Effect of Nutrition Education and Excercise Program on Body Composition and
Dietary Intakes, Blood Lipid and Physical Fitness in Obese Women

Lee, Hee Seung' - Lee, Ji Won'

- Chang, Namsoo'

- Kim, Ji-Myung®

Department of Nutritional Science and Food Management, Ewha Womans University, Seoul 120-750, Korea
2Depar‘(ment of Food and Nutritional Sciences, Hanbuk University, Dongducheon 483-120, Korea

ABSTRACT

This study investigated the effects of the nutrition education and exercise program on body composition, dietary intakes
and physical fitness in obese women. The subjects were 44 obese women (BMI = 25 kg/m?) who had been participating
in nutrition education (1 time/week) and exercise program (3 time/week) for 12 weeks. Nutrition education was focused
on low energy, high protein and low carbohydrate diet to reduce the body weight and improve the diet quality. To evaluate
the effectiveness of the program, daily nutrient intakes were assessed by 24-hour recall method. Body composition, blood
lipid profiles and physical fitness test were assessed before and after the intervention. After the intervention, body weight,
BMI, percent body fat, soft lean mass and waist/hip ratio were significantly decreased (p < 0.001). Fasting blood sucrose,
total cholesterol, LDL-cholesterol and atherogenic index (Al) were significantly decreased (p < 0.001), while HDL-
cholesterol was significantly increased (p < 0.001). Energy adjusted protein, fiber, vitamin A, vitamin B, vitamin Bg,
vitamin C, vitamin E, niacin and folate were significantly increased. After the intervention, the muscle endurance, muscle
strength, agility, balance were significantly increased. The changes in obesity indices (body weight, BMI, percent body
fat, waist-hip ratio) were correlated with the changes of the nutrient intakes, serum lipid profiles, physical fitness. These
results show that nutrition education and exercise program was effective not only for weight reduction but also for the
improvement of physical strength and cardiovascular disease risk factors in obese women. (Korean J Nutr 2009; 42(8):

759~769

KEY WORDS: nutrition education, exercise, dietary intakes, physical fitness, obese women.
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Table 1. Nutrition education and exercise program contents
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Week Nutrition education

Exercise program

1 * 24hr-recall, Estimation Energy Requirement

» Education on portion control (low carbohydrate, high protein)

2 e+ Education of healthy eating
3 e+ Cooking method modification
4+ Knowledge about rice bowl and food calorie

¢ Nutritional counselling for chronic disease
* Truth and False of Diet

* Analysis of body composition and blood lipid profile

* Individualized diet behavior counselling

* Desirable diet for weight loss

¢ Life-style modification

« Dietetic therapy after weight loss

12« 24hr-recall, Estimation Energy Requirement
¢ Importance of weight maintenance

5
6
7
8 e Explain about the results of body and biochemical test
9
0
1

* Physical activity record
¢ Obesity and exercise
* Proper exercise method

* Effective exercise method for weight loss

¢ Changing an exercise habit
* Fitness Aerobics

¢ Yoga & Pilates

* Exercise with Dumbbell & Towel

* Reset of the exercise intensity and the number of times
¢ Increasing the exercise intensity

« Truth and False of exercise

« Stretching for maintenance of weight loss

¢ Exercise individually for each disease

* Importance of exercise pattern maintenance
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Table 2. General characteristics of the subjects

Variables All (n = 44)
Age (years), mean 48.7 +10.2"
Age distribution
<40 year 8 (18.2)”
40-50 year 13 (29.5)
>50 year 23 (52.3)
Employment status
Employed 8 (18.1)
Unemployed 36 (81.8)
Monthly incomes (10,000 won)
<200 31 (70.4)
= 200 13 (29.5)
Smoking status
Ex-smoker 1023
Non-smoker 43 (97.7)
Alcohol drinking
Drinker 15 (34.1)
Ex-drinker 6 (13.6)
Non-drinker 23 (52.3)
Menopause
Yes 26 (59.1)
No 18 (40.9)

1) Values are mean + SD
2) Values are expressed as frequency (percentage)
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Table 3. Change of anthropometric parameters, blood pressure and serum lipid profiles in the subjects according to intervention

All (n = 44)

Baseline Final % Change'"
Anthropometric parameters
Body weight (kg) 67.8 + 827 64.5 + 7.8 -49 +33
Body mass index (kg/m?) 28.4+23 26.9 + 2.5 -53+33
Percent body fat (%) 370+ 24 34.8 £ 3.2 -6.0 + 4.1
Soft lean mass (kg) 388 + 4.3 38.3 £ 4.1 -13+24
Waist-hip ratio 0.88 + 0.04 0.86 = 0.04™* -23+ 3.0
Blood pressure and Serum lipid profiles
Systolic blood pressure (mmHg) 129.2 £19.2 127.5 = 21.6 -1.3+13.6
Diastolic blood pressure (mmHg) 77.6 £12.7 762 £13.1 -1.8+£11.2
Fasting blood sucrose (mg/dL) 100.5 = 29.8 955 +29.1" 5.0+ 124
Hemoglobin (g/dL) 128 +1.2 11.8 £ 0.9 -78+ 67
Total Cholesterol (mg/dL) 214.3 + 35.8 202.6 = 35.8" -55+13.9
HDL-Cholesterol (mg/dL) 462 +92 540 + 115 169 +19.3
LDL-Cholesterol (mg/dL) 140.0 + 37.4 124.8 = 39.2"* -10.1 +22.3
Triglyceride (mg/dL) 140.2 + 86.5 119.3 + 70.4 —149 + 555
Atherogenic index” 38+ 1.1 2.9 + 0.8 -23.7 + 138

1) Change, %: [(Final-baseline) /baseline+100]
2) Values are mean = SD

3) Significantly different between baseline and final by paired t-test (x: p <0.05, #**: p <0.001)
4) Al: Atherogenic index (total cholesterol-HDL-cholesterol) /HDL-cholesterol
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Table 4. Daily energy and nutrient intakes in subjects according to intervention

Al (n = 44)
Baseline Final % Change"
Energy (kcal) 17449 + 118.27 1472.9 + 110.0"* —-15.6 + 8.6
Total protein (g) 60.5 + 6.6 642 + 52 6.1 125
(348 +3.7)% (43.7 + 4.1 (25.6 +17.7)
Total fat (g) 429 +57 33.0 = 5.0 —-23.1 +18.3
(24.6 + 3.2) (22.3 + 2.2 (-9.3 +16.4)
Carbohydrate (g) 279.3 + 26.6 229.9 £ 17.6™* -175+10.3
(159.9 + 7.6) (156.1 + 3.9"") (—2.4+50)
Fiber (g) 22.5 + 4.1 23.4 + 4.6 40 + 402
(12,9 + 2.4) (16.0 + 3.6 (24.0 + 36.9)
Calcium (mg) 486.4 + 75.8 642.0 + 758" 320+ 17.5
(279.9 + 47.3) (439.2 + 67.1°%) (36.3 + 29.4)
Phosphorus (mg) 889.1 + 161.3 998.7 + 129.7*** 12.3 £ 23.9
(511.9 + 99.8) (682.0 + 102.3"*) (33.2 + 35.4)
Iron (mg) 12.1 + 2.4 127 £1.6* 50+ 153
70+ 1.4 (8.7 1.3 (243 + 24.2)
Sodium (mg) 3714.0 + 737.2 4000.0 + 623.7* 7.7 £310
(2135.1 + 434.3) (2726.9 + 453.7%) (27.7 +32.7)
Potassium (mg) 2211.1 + 385.4 2774.1 + 308.2*** 25.5 + 20.8
(1273.4 + 239.3) (1893.6 + 249.7") (48.7 + 33.8)
Zinc (mg) 7.6 08 8.1 +0.6™ 6.6+ 82
(4.4 +0.5) (5.5 + 0.6 (25.0 + 15.8)
Vitamin A (zg RE) 734.4 +212.9 869.5 + 224.2™" 18.4 + 58.3
(424.0 + 130.0) (594.7 + 165.3"%) (40.3 + 66.3)
Vitamin B (mg) 1.1 +02 1.0+ 0.2 -9.1+198
0.6 £0.1) 0.7 £ 0.1 (16.7 +29.8)
Vitamin Bz (mg) 1.0+03 1.1 £02" 100 + 14.4
0.6 +0.2) (0.8 + 0.2 (33.3 + 23.8)
Vitamin B¢ (mg) 19+ 04 2.0+ 03" 53+ 168
1.1+0.2 (1.3 +0.3™) (182 + 25.7)
Niacin (mg NE) 140 £ 22 15.5 £ 2.2 10.7 £ 11.1
80+ 1.3 (10.6 + 1.5™%) (32.5 + 19.5)
Vitamin C (mg) 87.8 = 18.9 102.9 £ 16.7*** 17.2 + 343
(50.5+11.2) (70.5 + 13.8"%) (39.6 + 46.5)
Folate (;.g DFE) 235.0 + 64.2 288.3 + 67.6™" 227 + 225
(135.5 + 38.3) (197.6 + 52.5°%) (45.8 +37.2)
Vitamin E (mg a-TE) 129 + 246 125+ 2.4 -3.1 8.6
(7.4+1.5) (8.6 + 1.7 (16.2 + 27.5)
Energy Distribution
% Carbohydrate 64.0 + 3.0 62.4 + 15" -2.5+ 5.1
% Protein 139 +1.5 17.4 +1.6™* 252 +17.7
% Fat 22.1+29 202 + 1.9 -8.6+ 16.4

1) Change, %: [ (Final-baseline) /baseline=100]

2) Values are mean + SD

3) Significantly different between baseline and final by paired t-test (x: p <0.05, #*: p <0.01, **x: p <0.001)
4) Intake was adjusted for 1,000 kcal of energy
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Table 5. Change of physical fitness in the subjects according to infervention

All (n = 44)

Baseline Final % Change"
Physical activity (kcal) 429.1 + 108.8” 584.7 + 118.7°* 36.3 + 320
Muscle endurance (times) 8.0 £ 4.0 10.0 + 3.9™* 250 + 83.4
Muscle strength (kg) 255+ 50 27.0 + 4.1* 59 + 149
Power (cm) 17.0 +13.3 17.0 = 40 0.1 +34.6
Agility (msec/times) 430.1 + 127.2 362.6 + 110.6™ —15.7 + 268
Balance (sec) 13.0 +11.3 20.0 + 16.5™ 538 +77.2
Flexibility (cm) 160 = 7.4 16.6 +7.2 38+ 266
Basal metabolic rate (kcal/day) 1122.2 + 84.3 1098.0 = 171.6 -22+13.5

1) Change, %: [(Final-baseline)/baselinex100]
2) Values are mean £ SD
3) Significantly different between baseline and final by paired t-test (++: p <0.01, **x: p <0.001)

Table 6. The partial correlation coefficients between changes' in anthropometric parameters and changes in nutrient intake, serum
lipid profiles and physical fitness

Change of anthropometric parameters

Body weight Body mass index Percent body fat Waist-hip ratio
Nutrient intake change (%)
Energy 0.361™ 0.372" 0.248 0.168
Total protein —-0.364" —-0.395" —0.477** -0.206
Total fat 0.437* 0.434" 0.426* 0.188
Carbohydrate 0.172 0.163 0.060 0.114
Fiber -0.307 —-0.306 —0.184 -0.507™*
Folate —-0.357* —0.208 —0.247 -0.130
Serum lipid profiles change (%)
Total Cholesterol 0.350" 0.344 0.235 0.504™
HDL-Cholesterol -0.058 —-0.063 -0.214 0.072
LDL-Cholesterol -0.058 0.009 0.163 0213
Atherogenic index 0.240 0.325 0.477™* 0.193
Physical fitness change (%)
Muscle endurance -0.229 —0.084 —0.052 -0.398"
Muscle strength -0.218 —-0.352" —0.244 —0.248
Power 0.013 0.072 0.099 -0.203
Agility 0.011 0.036 -0.151 -0.326
Balance 0.028 0.081 0.186 0.052
Flexibility —0.434" —0.414* -0.301 -0.286

1) Change, %: [ (Final-baseline) /baseline*100]
2) Significantly different by partial correlation analysis after adjusting for age, menopausal status, alcohol drinking, nutritional supple-
ment, exercise status *: p <0.05, *x: p <0.01
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