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Abstract

The purpose of this study was to evaluate the multilateral weight control program provided by the university health care
center for female college students. The program was 8weeks long and composed of nutrition consultation, exercise, and
behavior modification. Nutrition education focused on a low calorie and balanced diet, increasing the intake of protein and
micronutrients and reducing carbohydrate and fat consumption. Evaluations were made upon completion of an 8-week
program and upon follow-up at 6 months after the end of program. A total of 92 women completed the 8-week program, while
20 completed the follow-up survey. Upon completion of the 8-week program, significant decreases in body weight, BMI, body
fat (kg), and %body fat were observed, and muscle mass was also reduced. The total energy and carbohydrates intake were
also significantly decreased in subjects with weight loss, while the percentage of subjects whose consumption of protein,
calcium, iron, vitamin By, Bg, and niacin did not meet the EAR, were decreased. The blood values of glucose, total cholesterol
and HDL-cholesterol were decreased. The follow-up survey revealed that the subjects continued to lose weight after completion
of the program. In addition, a Mini nutrition assessment revealed that diet quality improved, especially with respect to reductions
in the consumption frequency of fried, greasy and salty food. In conclusion, the multilateral weight control program with diet
education for female college students was effective for long lasting weight control and improved dietary behavior. Nutrition
education for weight reduction should focus on balanced nutrition as well as lowering the total caloric intake.

Key Words: multilateral weight control program, nutrition education, follow-up search, Mini Nutrition Assessment Score,
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<Table 1> Initial anthropometric characteristics of the weight control program participants

HERED2O2o| Fome S0t

573

All Complete™” Dropout
(n=160) (n=92) (n=68)
Age (yr) 22.0+3.3Y 22.03.5 22.143.1
Height (cm) 161.3+5.4 161.5+5.5 161.1+5.2
Weight (kg) 62.1£7.2 61.9+7.0 62.5+7.4
BMI (kg/mz) 23.9+2.6 23.7+2.4 24.1+2.7
Soft lean mass (kg) 38.9+3.8 39.0+4.0 38.9+3.6
Body fat (kg) 20.3+4.6 20.4+4.4 20.345.1
Percent body fat (%) 32.6+4.4 32.6+4.2 32.7+4.7
BMI Distribution”
Normal (18.5 kg/m?<BMI<22.9 kg/m?) 63(33%)” 43(46%) 20(29%)
Over (23.0 kg/mZSBMI<24.9 kg/mz) 52(32%) 26(28%) 26(37%)
Obesity (BMI>25.0 kg/mz) 45(28%) 23(25%) 22(31%)
TSF (mm)? 23.245.0 22.8+5.2 23.8+4.9
Hip circumference (cm) 97.2+5.4 97.3+5.2 97.2+5.7
Waist circumference (cm) 72.2+5.7 71.7£5.5 72.8+6.0
WHR 0.74+0.04 0.74+0.04 0.75+0.05
YMean+SD

N

Frequencies, with % in parenthesis.

v

categorical variables (p<0.05)
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SBMI: Body mass index, TSF: Triceps skinfold thickness, WHR: Whaist to Hip ratio

)Numbers of subjects for the measurements of TSE, Hip circumference, Waist circumference, WHR were 117 (completed 67, dropout 50).
'NS: no significant difference between completed and dropout group by independent t-test for continuous variables and by Chi-square test for

2) tﬂQl‘JA-]‘:‘

A sli=zbl, SuEaE, FE2HE, HDL-
Ze&HE, LDL—aEﬂiEﬂa FTRAY e EEJ—E“
AIZE Aot Fm Al B A /Il Qlgic(Table 2).
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<Table 2> Change of body and blood composition of the subjects after the weight control program

All (n=92) Weight loss® (n=71) Weight gain® (n=19)

Initial On completion  Initial N$2 On completion Initial On completion
Weight (kg) 61.9+7.19  60.5+6.9 62.3+6.8"* 60.2+6.8 60.1£7.4** 60.9+7.4
BMI (kg/m?) 23.6+2.4** 23.1+2.4 23.942.4** 22.742.3 22.942.5** 23.3£2.5
Soft lean mass (kg) 39.1+4.0* 38.64.0 39.1+3.7** 38.4+3.7 39.0+4.5 39.3+4.5
Body fat (kg) 20.3+4.4** 19.4+4.3 20.8+4.3** 19.5+4.4 18.9+4.6 19.3+4.5
Percent body fat (%) 32.7+4.2** 31.844.3 33.0+4.0** 31.944.2 31.2+4.7 31.3+4.8
Hip circumference (cm)” 97.4+5.8 96.245.1 97.6£5.9 95.8+5.2 96.9+5.9 97.345.3
Waist circumference (cm) 72.246.8 71.7+6.5 71.54£5.9 70.5+5.4 74.4+9.6 75.548.8
WHR 0.74+0.05 0.75+0.05 0.73+0.04 0.74+0.04 0.8+0.06 0.8+0.06
TSF (mm) 22.844.5 23.5+¢6.2 22.8+4.7 23.3£5.5 22.8+4.7 24.0+9.2
Hemoglobin (g/dL) 12.9+.91 13.0+0.9 12.8+1.0 12.9+0.9 13.3+0.6 13.4+0.7
Hematocrit (%) 37.8+2.4 38.0+2.2 37.6x2.6 37.6£2.1 39.1+1.1 39.4+1.6
Fasting blood glucose (mg/dL) 87.149.3 83.8+16.6 88.9+9.9** 83.2+8.8 81.4+4.6 78.3+6.5
Triglyceride (mg/dL) 75.1+40.3 72.8+30.0 73.9+43.3 70.8+29.0 89.3+37.5 84.4+40.8
Total-C (mg/dL) 176.6+29.0* 166.3+25.6 175.1+32.4* 165.4+24.1 178.7+19.4 178.4+17.3
HDL-C (mg/dL) 50.1+£11.2%* 45.3+10.5 49.7+11.3* 44.7+10.8 48.3+9.1 45+8.2
LDL-C (mg/dL) 110.7+25.7 107.3+£28.0 110.0£29.2 106.6+23.6 110.6+14.7 118.8+15.5
Leptin (ng/mL)S) 12.9+0.8 13.0+0.9 12.8+1.0 12.9+0.9 13.3+0.6 13.4+0.7

(n=68) (n=68) (n=57) (n=57) (n=11) (n=11)
TNF-a (ug/mL) 1.47+1.1 1.45+1.2 1.37+1.3 1.45+0.8 1.51+1.4 1.44+1.3
Insulin (UIU/L) 24.8+7.2 25.17.7 25.149.9 25.7+8.8 24.4+4.6 24.5+6.5

YMean+SD

INS: no significant differences were found for initial values of all the measurements between weight loss and weight gain group by independent

t-tCSt.

9Significant difference were found between values of initial and on completion of the program in each group by paired t-test (*:p<0.05,

**:p<0.01).

“Numbers of subjects for the measurements of waist circumference, hip circumference, WHR, TSF were 23 (weight loss 17, weight gain 15).
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Numbers of subjects for leptin, TNF-a, insulin were 68 (weight loss 57, weight gain 11).
weight loss: subjects whose weight were lost after program, weight gain: subjects whose weight were gained after program
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<Table 3> Daily Nutrient intake during the program by weight loss and weight gain group
All (92) Weight loss (71) Weigh gain (19)
Inicial On thi gt Inicial On the 4™ On the 8™ Inicial On the 4™ On the 8™
wee week week week week
Enerey (keal) 1614.8+493.4" 1514.6+337.5 1637.8+475.8 1416.3+342.4> 1480.4+284.1° 1515.6+570.4 1581.4+510.5 1644.6+463.5
& (71.17? (72.2) (70.4) (95.8) (91.5) (73.7) (63.2) (87.5)
Protein (¢ 57.7419.6 59.1+18.5 57.9:19.5  544+17.0  57.0£160  56.0+20.8 54.7+29.0 68.2423.2
(17.8) (4.4) (12.7) 12.7) (5.6) (36.8) (31.6) (10.5)
Fat (g) 51.1x23.3 48.4+18.8 51.6+23.6 4341226 4724172  49.7+222  45.0+20.8 52.5421.1
Carbohydrate (g) 240.0680.9  220.6£57.0  244.9+72.7*  210.6+50.4> 216.9+47.7° 218.1+103.6  236.1+64.7  233.6+86.0
Fiber (g) 6.1£4.0 5.6£2.7 5.9+3.7 5.243.1 5.5+2.8 6.2+4.5 5.5£3.7 6.242.7
Calcium (mg) 491.3+234.8 539.9+253.2 489.9+231.8 509.4+230.0 526.8+203.1 494242584 428.5¢220.9 612.4+395.3
(55.6) (42.2) (62.0) (50.7) (53.5) (31.6) (36.8) (52.6)
Phosoh (o) 835.5+284.6  873.9+278.5 853.942943 793.7+251.6 853.8+243.5 761.7+257.6 776.1+394.7 972.9+373.4
osphorous {mg, (26.7) (14.4) 21.1) (16.9) (18.3) (47 4) 1.1 (10.5)
Tron (mg) 12.847.9 11.7#5.5 13.1+8.4 12.9+7.3 11.7+5.8 11.8+6.8 12.2+5.7 12.1+ 4.7
(47.8) (28.9) (46.5) (53.5) (36.6) (52.6) (26.3) (36.8)
Sodium (mg) 3477.5£1538.6 3562.8+1336.2 3500.3+1514.0 3226.9+1294.9 3430.9+1189.7 3353.6+1635.3 3423.8+2284.5 4006.0+1746.0
potassium (mg) 2214.9+1363.3 2226.9+¢887.9 2274.9+1497.3 2213.4:892.1 2128.6+855.7 2023.8:693.3 2017.9:909.5 2635.5:921.1
Zine (mg) 7.3£2.7 11.745.5 7.3£2.7 8.2+7.8 7.0£2.2 7.042.8 6.5£2.9 7.8+2.5
& (46.7) (33.3) (42.3) (33.8) (42.3) (63.2) (68.4) (52.6)
Vitamin A (ug RE) 672.4+420.8  780.2¢578.0 717.3¢431.2 671.7+526.0 7157+377.6 469.1+314.8 562.8+224.7 1031.5+1038.8
& (30.0) (33.3) 21.1) (46.5) (42.3) 63.2) (52.6) (26.3)
Vicamin B, (me) 1.0£0.5 1.0£0.4 1.1£0.5 0.9+ 0.4 1.0+ 0.4 1.0£0.4 1.0+ 0.4 1.1+ 03
1img (50.0) (33.3) (50.7) (42.3) (42.3) (47.4) 21.1) (52.6)
Vicamin B, (mg) 1.0£0.5 1.0£0.4 1.040.4 13+ 1.6 1.0+ 0.4 1.0+0.6 1.1£0.5 1.1+ 0.4
(52.2) (45.6) (49.3) (33.8) (57.7) 63.2) (47.4) (36.8)
Vicamin By (me) 1.740.7 1.7£0.7 1.740.7 1.5+ 0.6 1.7+0.7 1.5+0.6 1.5+ 0.6 1.8:0.7
6 Mg (25.6) (16.7) (25.4) 12.7) 21.1) (26.3) (15.8) (10.5)
Niacin (mg) 13.1+6.0 13.616.5 13.4+6.1 12.3+5.3 13.8+7.1 12.14£5.9 14.7+ 6.5 13.3+ 4.0
(42.2) (26.7) (42.3) (29.6) (33.8) 42.1) (36.8) (26.3)
Vitamin C (mg) 108.4191.0  88.3+60.5 119.3:96.7+? 835:63.4  84.8+55.6 74.9+64.0 76.7+52.1  105.5+77.8
& (44.4) (40.0) (38.0) (53.5) (50.7) (68.4) (42.1) (63.2)
Folic acid (1g) 25211764 241.3+134.0 270.6¢1932 210.2¢116.3 232.9+¢130.0  200.0+82.9  187.0¢753  279.1¢151.9
olicacd g (71.1) (64.4) (67.6) (84.5) 81.7) (84.2) (89.5) (78.9)
Vitamin E (mga-TE) ~ 13.347.7 13.1£7.0 13.5:8.1 11.5: 6.5 13.0+ 6.2 11.9+6.2 12.8¢7.2 13.4£ 9.2
Cholesterol (mg) 277.74228.1 273.8+215.8 301.7+243.7 241.5¢150.2 255.6+220.6 186.2+113.0 255.1+141.4 346.7+185.3
Energy distribution
% Ce;gr{)ohydrate 59.6+8.8 58.418.5 60.4+8.0+ 59.5210.1 59.5+8.6 57.0x11.1 60.9+9.2 56.3+11.7
9% Protein 14.4+3.0 15.643.3 14.2+3.1 15.4+3.3 14.3+3.0 15.0+2.8 13.4+3.2 16.8+4.3
% Fat 28.319.3 28.6+8.8 27.748.6 27.0+10.1 27.4+8.0 30.1+11.4 25.0+7.2 28.748.0
Meal energy distribution
9% Breakfast 21.2412.5 24.1£12.5 20.5+12.1 2474134 24.0+13.5 20.3+9.7
% Lunch 30.1¢13.6 33.3:12.3 30.1£12.6 9 33.3:12.7 31.7¢19.9 - 37.0¢11.4
% Supper 34.1+15.8 30.2¢13.3  35.7:13.5°+ 29.7+14.3 27.2420.6 31.9+7.8
% Snack 14.8£15.2 11.7¢13.2 141137+ 12.0£13.9 17.1+20.0 10.9+11.6

YMean+SD; Assessed by CAN pro 2.0 program
IProportion of subjects whose intakes are below the EAR in parenthesis.

oA W

)
)
)
9Not calculated

Means in the same row with different superscript letters significantly different, p<0.05 (by Duncan's correction for multiple comparisons).
Initial values between weight loss and weight gain group were significantly different by Independent t-test(+:p<0.05)
Significant difference between initial and on completion in same group by paired t-test (*:p<0.05)
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<Table 4> Changes of Mini Nutritional Assessment (MNA) scores” of the subjects after the program (n=92)

Contents Initial On completion

Do you have milk and milk product more than 1 serving per day? 3.7+1.42% 3.5¢1.1
Do you have meat, fish, egg, bean at every meal? 3.1+1.2* 3.6+1.2
Do you have vegetable besides kimchi every meal? 3.1+1.2% 3.7+1.3
Do you have fruit or fruit juice everyday? 3.8+1.4* 3.2+1.4
Do you have fried food more than twice a week? 2.4+1.2* 2.9+1.3
Do you have high fat meat (bacon, ribs, eels, etc.) more than twice a week? 3.1+1.5* 3.5+1.3
Do you have salts or bean sauce in your meal frequently? 3.4+1.7* 3.8+1.6
Do you have three meals regularly? 2.6£1.5* 3.3x1.3
Do you have snack such as ice cream, cake, cookie and coke more than twice a week? 2.6+1.6% 3.1+1.8
Do you have a variety of food? 3.1+1.0* 3.3x1.0

Total score of MNA 30.9+5.9** 34.5+5.0

YMinimum & maximum scores for each statement are 185 and for total 10&50.

IMean+SD

9Significant difference from initial in same group by paired t-test (*: p<0.05, **: p<0.01)
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<Figure 1> Body composition at initial, after intervention, and at 6 month after intervention (n=20)
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<Table 5> Changes of blood composition during 6month follow-up

period (n=20)

Initial On completion  F/U 6mo
Hb (g/dL) 12.9:0.9"  13.0£0.9 13.1x0.9N?
Hct (%) 37.8+2.4 38.0+2.2 38.1£2.4™
TC (mg/dL) 176.6£29.0  166.3+25.6  168.4+25.0™°
HDL-C (mg/dl)  50.1#11.2  45.3+10.5  49.1+11.1"
LDL-C (mg/dL) 110.7¢25.7  107.3%+28.0  107.7+25.7"°
TG (mg/dL) 75.1+40.3  72.8+30.0  72.1x40.3™°
Leptin (ng/mL)  16.65+13.92 11.11%10.09  7.84+7.27™
TNF-o (ug/mL)  1.97¢1.99  1.69+1.26  1.28+0.43™°
Insulin (UIU/L)  25.1+9.9 25.7+8.8 244346

YMean+SD
INS: no significance by Duncan’s correction for multiple comparisons
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