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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 (2)
- Relationship between Participation Rates and
Effectiveness of Obesity Management Program -
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ABSTRACT

This study examined how the participation rates contribute to subjects’ outcomes after a nutrition education (once/
week) and exercise (3 times/week) intervention program for 12 weeks in 44 obese female subjects. The subjects were
divided into two groups: high-participator (HP) or low-participator (LP) groups according to their participation levels
based on the median visit value (30 visits out of a total of 48 visits) . Daily nutrient intakes assessed by a 24-hour recall,
body composition, blood lipid profiles and physical fitness were measured at baseline and after 12 weeks. After the in-
tervention, weight, BMI, percent body fat, and the waist-hip ratio were significantly decreased in the HP group. In ad-
dition, the HP group had a greater rates of changes in weight (HP group: —6.6% and LP group: —3.1%, p < 0.01),
BMI (—7.0% and —3.2%, p < 0.01), percent body fat (—7.8% and —4.2%, p < 0.05), and waist-hip ratio (—3.1%
and —0.4%, p < 0.01) compared to the LP group. Energy-adjusted protein, fiber, potassium, vitamin B, vitamin B,
and vitamin C were significantly increased in the HP group. The HP group showed a significant increase in HDL-
cholesterol and a decrease in blood pressure, total cholesterol, LDL-cholesterol, triglycerides, and atherogenic index
(AD). While the muscle endurance, muscle strength, power, agility and flexibility were significantly increased in the HP
group, agility and balance were improved in the LP group. In addition, dietary behavior score was significantly increased
and stress score decreased in the HP group compared to the LP group. High participation rates were correlated with the
improvement of the nutrient density (protein, fiber, potassium, Vitamin B,, Vitamin B,, Vitamin Bg and folate) , anth-
ropometric parameters (body weight, BMI and percent body fat), serum lipid profiles (HDL-cholesterol, Triglyceride,
and Al) and physical fitness (muscle endurance) adjusted for age, menopausal status, alcohol drinking, nutritional sup-
plement use and baseline BMI. Our results suggest that high participation in nutrition education and exercise program
was effective not only for weight reduction but also for the improvement of physical fitness in obese women. (Korean J
Nutr 2010; 43(3): 260~272)
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Table 1. General characteristics of the subjects

Variables High participators (n = 22) Low participators (n = 22) Significance”
Age (years), mean 49.0 + 9.6” 483+ 11.3 NS
Age distribution
<40 year 4(182 401827 o114 of = 2
40-50 year 8 ( 36.4) 7 (31.8) L 0o4s
>50 year 10 ( 45.5) 11 (50.0)
Employment status
Employed 5(227) 3 (13.6) 22=0.611,df =1
Unemployed 17 ( 77.3) 19 (86.4) p = 0.434
Monthly incomes (10,000 won)
<200 13 ( 59.1) 18 (81.8) 22=1273,df =1
>200 9 ( 40.9) 4(18.2) p =0.099
Smoking status
Ex-smoker 0( 0 1( 4.5) 2°=1.02df =1
Non-smoker 22 (100) 21 (95.5) p=0.312
Alcohol drinking
Drinker 6 (27.3) 9 (40.9) = 0991, df = 2
Ex-drinker 3(13.6) 3 (13.6) o _ 04809
Non-drinker 13 ( 59.1) 10 (45.5)
Menopause
Yes 11 ( 50) 7 (31.8) 22 =1.50,df =1
No 11 ( 50) 15 (68.2) p =0.220
Frequency of participation 328 £20 19.1£7.3 p = 0.000”
Nutrition education 87+ 15 51+17 p = 0.000
Exercise education 24.0 = 2.1 140 £ 6.9 p = 0.000

1) Chi-square test between the two groups, 2) Values are mean = SD, 3) NS: Not significant by Student t-test (p <0.05)
4) Values are expressed as frequency (percentage), 5) Significantly different between two groups by student's t-test (p <0.001)

Table 2. Change of anthropometric parameters according to frequency of participation

High participators (n = 22) Low participators (n = 22)

Baseline 12 weeks % change Baseline 12 weeks % change
Height (cm) 154.8 = 6.6” 1548 = 6.6 - 1545 + 60 1546 + 60 -
Body weight (kg) 658 + 75 613 + 63 6.6 + 33T 4699 + 8¢ 67.7 + 80 =31 + 2.
Body mass index (kg/m® 275 = 1.7 256 + 1.9t 70 + 33ftt 292 + 25 28.3 £ 2.4 32+ 21
Percent body fat (%) 363 +20 335+ 31" —-78 + 457 377 £ 2.6 36.1 + 2.8 —42+28
Soft lean mass (kg) 382 + 4.6 37.3 + 42" -23 + 23T 39.5 + 3.9 393 + 37 —0.4 + 2.1
Waist-hip ratio 0.87 + 004 0.85 + 0.03"** —3.1 + 1.971f 0.88 £ 005 0.88 + 004 —-0.4* 3.3

1) Values are mean = SD

2) Significantly different between baseline and final by wilcoxon signed rank test (+#x: p<0.001)

3) Significantly different by GLM univariate model test between high participators group and low participators group; adjusted
for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI (T: p<0.05, T 1: p<0.01, 1 1: p<0.001)
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Table 3. Change of nutrient intakes according to frequency of participation

High participators (n = 22)

Low participators (n = 22)

Baseline 12 weeks % change Baseline 12 weeks % change
Energy (kcal) 1744.5 + 11217 14147 + 89.8"*2 111 175 + 877 17453 + 126.7 1531.0 + 98.2"* —13.0 + 7.9
Total protein (g) 585 = 63'1 63.7 + 4.7** 101 £ 127 63.1 + 6.1 64.6 £ 59 31+ 117
Total fat (g) 439 + 4.4 30.7 + 4.8 —29.1 £ 1497 420 + 6.1 351 + 45"  —143 + 188
Carbohydrate (g)  279.1 + 24.1 220.8 + 13.8™* 11T 203 + 88TT 2787 £ 299 2392 + 158" —135+£9.3
Fiber (@) 222 + 4.6 253 + 4411 422 + 4377 228 + 35 215 + 40 13.2 + 30.9
Calcium (mg) 489.9 + 50.4 651.5 £ 77.9*** 333 = 170 4830 + 960 632.4 + 743" 332+ 185
Phosphorus (mg) 907.0 = 183.8  997.5 + 130.8 142 + 281 8713 + 1372 9998 + 131.6™ 168 + 19.4
Iron (mg) 123 + 2.6 126 £ 1.9 6.6 1517 118 = 22 12.8 + 1.4* 12.8 + 15.1
Sodium (mg) 3716.7 + 8925 3901.9 + 6357 19.4 = 36,1 3711.2 + 562.4 4098.0 *+ 610.1 9.3 + 248
Potassium (mg) 2150.7 + 442.6 2810.9 = 294.9™* 354 + 285 22715 + 317.1 2737.3 + 323.6™" 222 + 19.4
Zinc (mg) 7.8 £ 08" 8.1 + 0.6 44 + 7.6 75 + 08 8.1 + 0.6™ 59 +89
Vitamin A (zgRE)  789.9 + 22457  839.4 + 154.9 158 + 449 6789 + 189.7 899.7 + 277.5°  50.5 + 65.7
Vitamin B, (mg) 1.0 £02 1.1 + 02 48 + 21.6 1.1 £ 02 1.0 £ 0.2 -39 +173
Vitamin B, (mg) 1.1 +03 12 + 0.2** 15.6 + 13.7 1.0 + 0.3 1.1 + 0.2 15.1 = 15.3
Vitamin B (mg) 18+03 19 + 0.3 1.4 = 187 20 + 0.4 20 £ 03 8.0 £ 150
Niacin (mg NE) 140 + 2.5 15.4 + 2.3"** 11.8 + 10.6 140 + 1.9 155 + 1.7 129 + 11.7
Vitamin C (mg) 84.6 + 19.7 1050 + 17.3™* 322 + 394 909 + 179 1008 = 16.2° 16.1 + 268
Folate (g DFE) 233.1 + 70.6 2923 + 71.0"** 27.6 + 225 2370 + 58.7 2843 + 654" 204 + 225
Vitamin E (mg a-TE)  12.7 + 2.8 12.6 £ 25 -22 + 8.1 13.1 £ 2.3 125 £ 2.2° -39 +£92

1) Values are mean + SD

2) Significantly different between baseline and final by wilcoxon signed rank test (+: p <0.05, #x: p<0.01, #**: p<0.001)
3) Significantly different by GLM univariate model test between high participators group and low participators group ; adjusted

for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI (T: p<0.05, T 1: p<0.01,

t1+: p<0.001)
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Table 4. Change of nutrient density” according to frequency of participation

High participators (n = 22)

Low participators(n = 22)

Baseline 12 weeks % change Baseline 12 weeks % change
Total protein (g/1,000kcal) ~ 33.5 + 297 452 + 477 358 £ 1617719 363 + 40 422 + 35" 175+ 134
Total fat (g/1,000 keal) 252 + 27 21.6 + 2.3 —132 + 142 241 + 33 229 + 20 =31 £ 17.1
Carbohydrate 1599 + 6.1 156.1 = 2.9* —22 + 40 159.5 + 9.0 156.3 + 4.4 -18 + 6.8

(g/1,000 kcal)

Fiber (g/1,000 keal) 127 + 2.6 179 + 33111 453 + 35477 131 + 2.1 141 + 28 10.6 = 29.8
Calcium (mg/1,000 kcal) 281.8 + 332 4633 + 69.0"T 65.9 + 28.1 278.1 + 588 4151 + 569 53.6 + 300
Phosphorus (mg/1,000kcal)  522.9 + 1149 7090 + 108.9™* 432 + 439 5009 + 832  654.9 + 898" 333 + 243
Iron (mg/1,000 kcal) 71 + 1.6 89 + 1.4™ 29.7 + 282 68 £ 12 84 + 1.1™  263+199
Sodium (mg/1,000 kcal) 2142.5 + 5472 2767.4 + 469.7"" 36.3 + 37.8 2127.7 + 2944 2686.4 + 44457 285 + 27.1
Potassium (mg/1,000keal)  1239.2 & 271.9 19937 + 231.6™*T  ¢7.5 = 3627 1307.5 + 202.2 1793.6 + 230.2"* 39.8 + 25.1
Zinc (mg/1,000 keal) 45 + 0.4 57 + 0.6™1 29.6 + 165 43 £ 05 53 + 05" 251 + 152
Vitamin A (g/1,000kcal) 4550 + 1354 596.6 + 123.7" 432 + 58.1 3929 + 119.4 5928 + 201.6™ 675+ 729
Vitamin By (mg/1,000 kcal) 0.6 = 0.1 08 + 0.2 293 + 3287 0.6 + 0.1 0.7 = 0.1 9.8 + 23.3
Vitamin B2 (mg/1,000 kcal) 0.6 + 0.2 0.8 + 0.2t 422 + 249 0.6 +£ 02 0.7 = 0.1 324 + 220
Vitamin Bs (mg/1,000 kcal) 10 =02 1.4 + 03™ 368 £ 2507 1.1 =02 1.3 + 02" 208 + 243
Niacin (mg/1,000 kcal) 81+ 1.4 109 = 1.7 37.6 = 19.6 81+ 13 102 + 1.2 282+ 184
Vitamin C (mg/1,000 kcal) 489 + 128 748 + 149" 61.8 + 5357 520 + 9.5 66.1 + 11.4™ 306 + 30.0
Folate ( £g/1,000 keal) 1346 + 427 2083 + 562" 624 £ 419 136.3 + 344  187.0 = 47.4™ 405 + 28.6
Vitamin E (2g/1,000 keal) 73+ 1.6 89 + 20™ 257 + 347 75+ 15 8.2 £ 1.4™ 9.9 + 144

1) Intake adjusted for 1,000 kcal of energy

2) Values are mean + SD

3) Significantly different between baseline and final by wilcoxon signed rank test (+: p<0.05, **: p<0.01, *#*: p<0.001)
4) Significantly different by GLM univariate model test between high participators group and low participators group; adjusted

for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI (T: p<0.05, T 1: p<0.01,

(p <0.00D), Aolx
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Table 5. Change of daily food intakes by food groups of the subjects according to frequency of participation

High participators (n = 22) Low participators (n = 22)
Baseline 12 weeks Basetline 12 weeks
Meat and meat products 539 + 426" 67.1 £ 62.1 622 + 315 67.9 + 425
Fishes and shellfish 202 + 22.4 33.8 + 340 235 = 169 32,6 + 30.1
Eggs and egg products 28.6 = 252 330 =+ 57.6 270 £ 244 265 + 30.2
Milk and milk products 101.6 + 108.1 151.8 =+ 85.0 727 £ 956 157.7 + 83.9*
Fat and oil 80 = 5.1 70 &= 44 87 = 47 80 + 38
Total animal 212.3 + 107.5 292.9 + 105.8 1941 = 859 297.1 = 837"
Cereal and cereal products 301.4 = 497 183.6 + 39.8"* 2757 + 547 218.8 + 9.3
Potatoes and starch products 20.8 £ 38.9 21.6 = 27.6 47.1 = 69.0 20.4 + 29.7
Beans and bean products 144 = 20.2 23.5 £ 20.5 114 + 164 214 + 153
Nut, seeds and products 46 £ 7.3 72 £ 133 3.1 = 438 20 = 5.4
Vegetables 298.7 + 126.4 393.9 + 137.7* 288.5 = 115.2 380.2 + 148.4*F
Mushrooms 32 * 6.8 4.5 = 7.7 55 & 9.2 37 £ 6.3
Seaweeds 30 = 4.1 122 = 189 22 = 40 68 = 90
Fruit 993 + 995 1425 + 764" 1115 + 893 223.0 + 156.0%
Sugar and sugar products 112 + 56 62 + 54" M4 + 57 74 + 34"
Beverages 528 + 225 50.0 + 223 503 + 21.3 495 + 233
Seasoning 273 £ 10.7 253 = 11.7 287 £ 113 266 + 154
Total plant 836.6 + 145.1 870.5 + 167.9 835.5 + 168.3 959.8 + 162.9**
Total 1048.9 + 149.0 1163.4 + 155.2* 1029.6 + 191.2 1256.9 + 171.8"*

1) Values are mean + SD

2) Significantly different between baseline and final by wilcoxon signed rank test (+: p <0.05, #*: p<0.01, *#*: p<0.001)

3) Significantly different by GLM univariate model test between high participators group and low participators group; adjusted
for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI (1: p<0.05)

Table 6. Change of blood pressure and serum profiles according to frequency of participation

High participators (n = 22) Low participators (n = 22)
Baseline 12 weeks % change Baseline 12 weeks % change
SBP” (mmHg) 1262 = 17.8° 1203 + 1657 —42 + 93 132.2 + 20.4 134.8 + 23.9 28+ 16.5
DBP? (mmHg) 76.4 + 109 72.1 + 10.6" —49 +10.8 78.9 + 145 80.2 + 14.4 2.4 +10.4
Fasting blood glucose (mg/dL) 103.6 + 36.8 98.5 + 32.5 —42 £ 127 97.3 + 21.0 925+ 257 —48+ 124
Hemoglobin (g/dL) 126 + 1.3 117 £ 09™  -69+70 130 £ 1.1 120 £ 09 —76+ 65
Total Cholesterol (mg/dL) 227.0 + 38377 206.1 + 354™* —-88 £ 927 2015 + 2841990 + 364 —05+ 166
HDL-Cholesterol (mg/dL) 459 + 10.2 56.6 + 11.2" 248 £ 17177 465 £ 83 513 £ 11.4° 108 £ 19.1
LDL-Cholesterol (mg/dL) 153.4 + 4197 1289 + 395"  —151 + 189 126.6 + 27.0 120.6 + 39.4 =50 + 247
Triglyceride (mg/dL) 138.6 + 96.4  103.1 + 567" —11.2 = 40.6 141.7 + 77.7 135.4 + 79.9 10.7 = 33.4
Atherogenic index” 41 1377 29 + 09 -302+ 1117TT 34+ 09 29+ 087 -154+123

1) SBP: Systolic blood pressure, 2) DBP: Diastolic blood pressure

3) Al: Atherogenic index (Total cholesterol—HDL-cholesterol) /HDL-cholesterol, 4) Values are mean = SD

5) Significantly different between baseline and final by wilcoxon signed rank test (: p<0.05, #x: p<0.01, *#*: p<0.001)

6) Significantly different by GLM univariate model test between high participators group and low participators group; adjusted
for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI (T: p<0.05, T 1: p<0.01, t11: p<0.001)
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Table 7. Change of physical fitness according to frequency of participation

SaE

qopu, AV, FA o
J‘

N Y

Tofet Rt o HaSate

High participators (n = 22) Low participators (n = 22)

Baseline 12 weeks Baseline 12 weeks
Physical activity (kcal) 4423 + 126.5" 6263 £ 118.6™2 1 4159 + 887 543.0 + 105.6™"
Muscle endurance (fimes) 7.6 + 32 109 = 2.8 84 + 48 9.1 = 446
Muscle strength (kg) 249 + 47 273 + 46" 261 + 5.4 268+ 3.6
Power (cm) 184 + 184 181 + 38" 156 =+ 4.4 159 + 40
Agility (msec/times) 411.8 £ 1209 3460 £ 921 448.4 + 133.3 379.1 + 126.5™
Balance (sec) 152 £ 13.6" 216 + 1897 95+ 6.4 173 = 13.1*
Flexibility (cm) 149 + 7.8 177 £ 7.5 172+ 7.0 155+ 69
BMR" (kcal/day) 1116.7 + 100.9 1066.7 + 231.3 11278 + 655 1129.3 = 69.0

1) Values are mean = SD

2) Significantly different between baseline and final by wilcoxon signed rank test (x: p<0.05, #*: p<0.01, ***: p<0.001)

3) Significantly different by GLM univariate model test between high participators group and low participators group; adjusted
for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI (T: p<0.05), 4) BMR: Basal metabolic rate

Table 8. Change of dietary behavior scores according to frequency of participation”

High participators (n = 22) Low participators (n = 22)
Baseline 12 weeks Baseline 12 weeks
| have iregular meal times 3.6 + 1.4 44 + 10" 34+ 15 37 + 1.4
I tend to skip breakfast 3.6 = 1.1 43 + 12" 42 £ 1.0 44 + 1.
My heaviest meal of the day is mainly dinner 30 £ 1.2 45 £ 1™ 36 15 40 £ 1.3
Even at very late hours, | always have a night snack 42 + 13 50 £ 0.0*T 43 + 1.3 46 + 0.8
I habitually have snacks 36 + 1.4 46 + 0.9 34 £ 13 39 £ 1.3
| finish my meal quickly when | eat with many people 3.7 £ 1.2 40 = 1.2 34 £ 1.3 32 + 1.4
| tend to eat, including sweets, while watching TV 4.5 = 0.9 49 + 0.4*T 43 £ 1.0 41 + 1.2
| have instant or fast food (eg. instant noodles, 41 + 04 48 + 0.6" 45 + 0.9 49 + 04"
hamburgers) at least three fimes a week
| tend to continue eating even when my stomach is full 3.5 £ 1.1 44 + 1.7 3.6 £ 10 42 £ 1.2
| tend fo eat salty foods 3.7 £ 1.5 43 + 1.0 3.1 £ 1.3 3.6 + 1.3
| drink over one bottle of milk or dairy products every 22 + 1.2 34 + 1.3% 21 £10 3.6 + 1.5
day (eg. yoghurt, Yoplait)
| eat vegetables other than kimchi at every meal 28 £ 1.4 34 £ 12 28 £ 1.2 32 + 15
| am noft picky and tend to have balanced meals 3.6 £ 1.1 3.6 £ 1.0 30 £ 1.2 3.3 £ 1.1
composed of diverse foods
Dietary behavior scores (65) 464 + 52 55.1 & 49T 448 + 60 50.8 + 5.9™*

1) Adjusted for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI, 2) Values are mean + SD

3) Significantly different by GLM univariate model test between high participators group and low participators group at 12 weeks
(1:p<0.05)

4) Significantly different between baseline and final by wilcoxon signed rank test (+: p<0.05, **: p<0.01, *#*: p<0.001)
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Table 9. Change of stress scores according to frequency of participation”

High participators (n = 22) Low participators (n = 22)

Baseline 12 weeks Baseline 12 weeks
I get angry when | find myself feeling that | have to go on a diet 31 + 1.3 29 + 09 39 + 09 34+ 087
| get depressed because | look fat to other people 3.1 + 1.1 26 + 1.1 39 £ 09 3.1+ 08"
| have no confidence because of my body shape 36 10 28 £ 1.1™ 35+ 1.1 3.6+ 09
I spend a lot of time thinking about my weight 29 + 1.1 25+077T™ 31 +£10 35+09
| become sad when | compare myself with someone slim 30 £ 1.2 25+ 0.9 33 £ 12 32 =% 1.1
| feel everything is going well 3.1 £ 1.2 28 £ 1.1 29 £ 09 31 £09
| am afraid | will not achieve the goals | set for myself 3.1 £ 1.1 22 + 0.8% 33 £07 30 =*10
| am always tense 3.1 £ 1.1 2.6+ 1.0 30 £ 09 30 =% 1.1
| am burdened by my sense of responsibility 33 £ 1.0 26 £ 1.0° 33 £ 09 29 £ 1.1
| feel | am always in a hurry 3.3 £ 1.1 24 + 1.1*t 33 £ 1.0 3.1 £12
Total stress scores (50) 31,6 + 62 256 = 55™TT 333 £ 39 319 + 58

1) Adjusted for age, menopausal status, alcohol drinking, nutritional supplement, baseline BMI, 2) Values are mean + SD
3) Significantly different between baseline and final by wilcoxon signed rank test (+: p<0.05, **: p<0.01, *#*: p<0.001)
4) Significantly different by GLM univariate model test between high participators group and low participators group at 12 weeks

(t:p<0.05 1 1t:p<001, T11:p<0.001)
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Table 10. Spearman’s correlation coefficients between frequency
of participation and chonges” in nutrient density, anthropometric
parameters, serum lipid profiles and physical fitness

Variables Unadjusted”  Adjusted”
Nutrient density changes (%)
Total protein 0.519™** 0.3777
Total fat —0.486™ -0.305
Carbohydrate 0.123 0.057
Fiber 0.468"™* 0.3557
Calcium 0.300" 0.319
Phosphorus 0.171 0.161
Iron 0.057 0.003
Sodium 0.006 0.063
Potassium 0.405** 0.334"
Zinc 0.196 —0.021
Vitamin A 0.002 0.076
Vitamin B, 0.475™* 03417
Vitamin B, 0.259 0.323"
Vitamin Be 0.399™ 0.364"
Vitamin C 0.367* 0.318
Niacin 0.289 0.126
Folate 0.459** 0411771
Vitamin E 0.380" 0.126
Anthropometric parameters (%)
Body weight —-0.698™*  —0.557TTT
Body mass index —0.686™*  —0.504TTT
Percent body fat -0.616™*  —0.502TT7T
Soft lean mass -0.397" -0.302
Waist-hip ratio -0.371* -0.289
Serum lipid profiles change (%)
Hemoglobin —0.058 —0.236
Total Cholesterol —0.120 —0.007
HDL-Cholesterol 0.372* 0.4521 1
LDL-Cholesterol —0.093 0.168
Triglyceride -0.272 -0.405"
Atherogenic index -0.520"*  —0.4647"
Physical fitness change (%)
Muscle endurance 0.361" 0.387"
Muscle strength 0.066 0.155
Power 0.152 0.153
Agility -0.070 0.010
Balance -0.122 0.017
Flexibility 0.385™ 0.107

1) change, %: [ (Final-baseline) /baseline x 100]

2) Spearman’s correlation coefficient *: p <0.05, **: p <0.01,
w0 0 <0.001

3) Significant different by partial correlation analysis after ad-
justing for age, menopausal status, alcohol drinking, nutritional
supplement use, baseline BMI t: p<0.05, T 1: p<0.01, t11t:
p <0.001
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