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ABSTRACT

This study was to evaluate the effectiveness of the weight control program for female college students. The program
was composed of diet and behavioral modifications for 8 weeks. A total of 78 participants enrolled the weight control
program. Upon completion of the program, 53 participants experienced weight loss and 25 did not. The intakes of car-
bohydrate and fat were significantly decreased in both groups. However, the total diet quality index-international (DQII)
scores as well as individual scores such as variety scores for protein source and adequacy scores for vegetable, fiber,
calcium and vitamin C and moderation scores for empty calorie food were increased significantly in weight loss group
only. In the weight loss group, weight, BMI, body fat, percent body fat and waist-hip ratio were decreased significantly.
In addition, compared to the weight gain group, the weight loss group had higher changes in weight (weight loss group:
—2.6% vs weight gain group: 1.5%, p < 0.001), body fat (—6.0% vs 0.0%, p <0.001), percent body fat (—3.1% vs —0.3%,
p <0.001), waist-hip ratio (—1.0% vs 0.5%, p < 0.001) and BMI (—2.6% vs 1.3%, p < 0.01). There was no difference
in blood profiles between the two groups. The changes in DQI-I scores were significantly correlated with the changes in
body weight (r = —0.239, p < 0.05) and BMI (r = —0.224, p < 0.05), indicating that effective nutrition education
could help improve diet quality leading to successful weight management among female college students. (Korean J Nutr

2009; 42(5): 453~463)
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Table 1. Components of Diet Quality Index-infernational (DQI-)*

Component Score Scoring criteria
Variety 0—20 points
Overall food group variety (meat/poultry/fish/ 0—15 points = 1 serving from each food group/d =15
eggs; dairy/beans; grain; fruit; vegetable) Any 1 food group missing/d =12

Any 2 food group missing/d =9
Any 3 food group missing/d =6
= 4 food group missing/d =3
None from any food groups =0
Within-group variety for protein source 0—5 points = 3 different sources/d =5
(meat, poultry, fish, dairy, beans, eggs) 2 different sources/d =3
From 1 source/d =1
None =0
Adequacy 0—40 points

Vegetable group'” 0—>5 points = 7 servings/d =5, 0 servings/d =0
> 100%
<100-50%
< 50%
Fruits group'? 0-5 points > 1 servings/d = 5, 0 servings/d =0
> 100%
<100—50%
< 50%
Grain group'” 0-5 points > 6 servings/d =5, 0 servings/d =0
> 100%
<100—-50%
< 50%
Fiber'? 0—5 points >20-30g/d=5,0g/d=0
> 100%
<100-50%
< 50%
Protein” 0—>5 points > 10% of energy/d =5, 0% of energy/d =0
> 100%
<100—50%
< 50%
Iron"® 0-5 points > 100% RI/d = 5,0% RI/d =0
> 100%
<100—50%
< 50%
Calcium” 0-5 points > 100% Rl/d=5,0% Rl/d=0
> 100%
<100-50%
<50%
Vitamin C'? 0-5 points > 100% Rl/d=5,0% Rl/d=0
> 100%
<100—50%
< 50%
Moderation 0—30 points

Total fat 0—6 points < 20% of total energy/d =6
>20—30% total energy/d =3
> 30% of total energy/d =0

Saturated fat 0—6 points < 7% of total energy/d =6
>7-10% of total energy/d =3
> 10% of total energy/d =0

Cholesterol 0—6 points < 300mg/d=46
>300—400 mg/d=3
> 400 mg/d=0

Sodium 0—6 points < 2400 mg/d=6

>2,400—-3,400 mg/d=3
> 3400 mg/d=0

Empty calorie foods 0—6 points =< 3% of total energy/d =6
>3—10% of total energy/d =3
> 10% of total energy/d =0
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Table 1. Continued

Component Score Scoring criteria
Overall balance 0-10 points
Macronutrient ratio (carbohydrate : protein : fah)®  0—6 points 55-65:10-20:15-20=6

52—-68 :8-21 :13-23=4
50-70:7-22:12-25=2

Otherwise =0

Fatty acid ratio (PUFA: MUFA: SFA) 0—4 points P/S=1-1.5and M/S=1-1.5=4
Else if P/S=0.8—1.7 and M/S=0.8-0.7=2
Otherwise =0

Values are the percentage of the sample in subcategories

1) Used as a continuous variable

2) Based on 1,200 kcal diet

3) Scoring system based on the Rl value for Korea

4) Ratio of energy from carbohydrate to protein to fat following DRIs for Korean

RI: Recommended Intakes, MUFA: monounsaturated fatty acids, SFA: saturated fatty acids, P/S: ratio of PUFA to SFA Intake, M/S:
rafio of MUFA to SFA intake

Table 2. Body weight and composition for college women at baseline and after 8 wks of weight management program along with
nutrition education

Weight loss (n= 53) Weight gain (n=25)
Baseline 8" week % change Baseline 8™ week % change

Age (y) 21.7 £0.3" 21.5+0.4
Height (cm) 161306 160.4 £ 1.0
Body weight (kg) 60.9 £ 0.8 593+ 0.6 —26+02"1  583+1] 59211 15%03
Bodly fat (kg) 19.9 £ 0.5 18.7 £ 0.5 -0+ 07" 19.1 £ 0.6 19.1 £ 0.7 00+13
Body fat (%) 32.5+05 314+ 05 —3.1+£0871T 322+ 0.6 32107 -03=*18
Skeletal muscle (kg) 21.6 03 21.4+03 -09 057" 20.4 0.5 21.0£05™  29=*07
Soft lean mass (kg) 380+ 0.5 378+ 05 -0.5+0.4 359 +09 368+ 038 25132
Waist-hip ratio 0.836 £ 0.0 0.828 £ 0.0"™* -1.0+02'""T 0830*00 0.834*00 05*03
Body mass index (kg/m?) 23.4*03 228+ 03" —26+02" 22.7 = 0.4 230 04™  13£03
BMi distribution”

18.5 < BMI < 22.9 25 (47.2)° 33 (62.3) 17 (68.0) 15 (60.0)

(Percent body fat = 30) 15 (60.0) 19 (57.5) 16 (94.1) 14 (93.3)

230 < BMI < 249 20 (37.7) 15 (28.3) 3 (120 4 (16.0)

(Percent body fat > 30) 19 (95.0) 14 (93.3) 2 (66.7) 3 (75.0)

BMI = 25.0 8 (15.1) 5(9.4) 5 (20.0) 6 (24.0)

(Percent body fat > 30) 8 (100) 5 (100) 4 (80) 5(83.3)

1) Values are means + SE

2) Significantly different between baseline and 8thweek by paired t-test (xx#: p<0.001)

3) Significantly different between weight loss group and weight gain group by student’s t-test (111: p<0.01)
4) Based on International Obesity Task Force: Asia-Pacific Perspective?’)

5 n (%)
& Wrel ZRae] EnE Wk ASdaTy ollod, RO £8 F ATATS 197 (57.5%),
AFZ7VE A%, A%, AT, BMI 2% F 2300 59 AFT7HES 1479 (93.3%) 22 AFharo] AFE7)
el Aol7k Uitk & Aeln 2w A= A A ol uls) 723kt (Table 2).
ol ok AP Asiaae] 4 25 (47.2%), AIO| 74 i}
AFS7hEe) 4% 179 (68%) oL, 219 F2 F
ﬂlvﬂ*?ﬁ 334 (62.3%), AFS7HE 158 (60%) of ok X
0% AFPATINR AAAFT] G B 7 B AT gae] Zead g A3 £8 59 dokh

BAZ A AAGE] 30%7F Wi ARl Alggtaw AHTE] WBhs Table 3ol AMSHAh AgiaelA
oKX 157 (60%) 0130l AFT7hEel = 167 (94.1%)  Fellux| ek Brslze] 4HF (p <0.001), A1) A%
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Table 3. Nutrient intake at baseline and after 8 wks of weight management program along with nutrition education

Weight loss (n= 53)

Weight gain (n=25)

Baseline 8" week % change Baseline 8" week % change
Total energy 1620.6 + 82.5”  1303.1 + 59.2*** -19.6 + 5.1 1552.7 + 1188  1279.6 + 53.0% —17.6 + 8.4
(kcal)
Protein (g) 60.1 + 3.5 620 + 3.2 32+ 113 58.8 + 4.9 56.4 + 4.1 —41+11.6
(373107 (47.6 = 1.7)** (27.6 + 6.6) (38.6+1.9) (45.1 + 3.8) (16.8 + 8.5
Fat (g) 575+ 6.4 415+ 2.8* -27.8 +10.1 50.3 + 4.5 417 + 4.2 -17.1 +122
(33.1 +1.6) (30.7 = 1.2) (-73+£57) (322 +1.5) (32.3 £ 3.0) (0.3 +10.5)
Carbohydrate (226.3 £10.9 172.6 7.9 —-23.7 + 4.5 220.5 £ 16.3 1752 +9.2° -20.5 £ 11.1
(@) (142.1 + 2.8) (133.6 + 3.0) (—6.0+42) (142.7 £ 2.9) (137.5 + 5.3) (-3.6 +32)
Fiber (g) 128 £ 1.2 155+ 1.0 21.1 +37.2 128+ 1.5 129 £1.2 0.1 +38.2
(82+0.7) (12.0 + 0.8)™* (46.3 + 26.6) (8.1 £0.8) (8.6 +0.1)* (6.2 £ 25.7)
Calcium (mg) (4329 £ 288  (529.7 £33.7%¢Y 224+ 1501 468.3 + 38.4 399.6 + 28.6 —14.7 £ 85
(269.9 £ 12.8)  (400.9 = 20.0)#*** (485 +103) 1T (323.4+30.8) (313.8 +20.6) (=30 +8.1)
Phosphorus (813.8 + 48.0 883.9 + 46.6 8.6+ 9.6 833.0 + 66.2 767.2 + 46.4 -79+109
(mg) (5062 +17.7)  (669.2 + 21.6)™* (322+58) " (549.4+285)  (605.1 + 39.3) (101 +£7.2)
Iron (mg) 127 +1.0 11.4+07 -102+ 110 104 +1.0 9.4+ 0.6 -96+11.2
(7.9 £ 0.5) (9.0 £0.7) (=139 +11.5) (6.7 +0.3) (7.5 +0.5) (119 +7.8)
Potassium (mg)  2185.8 + 130.9  2359.3 + 133.7 7.9 +10.2 2029.9 = 192.8 2127.9 = 192.8 48+ 13.1
(1377.5 = 61.4)  (1801.3 = 79.3)™* (30.8 = 7.6) (1328.4 +80.3) (17232 +127.D)* (29.7 £ 10.0)
Zinc (mg) 7.1 +0.4 6.8 + 0.4 -42+87 73+0.7 6.3+ 0.4 -137+11.3
(4.5 +0.5) (51 +02™ (133 + 5.4 (47 £0.2) (5.1 £ 0.4 (8.5 +9.6)
Vitamin A 813.8 + 1363 7639 + 749 -6.1 = 23.6 760.6 +109.4  777.7 = 100.1 23+ 317
(#g RE) (491.8 + 64.5)  (600.9 + 51.4) (222 £ 21.8) (455.7 + 40.2) (6150 +77.0) (34.9 + 22.7)
Vitamin B, (mg) 1.1 +0.1 1.0+ 00 -91+92 0.9 +0.1 0.9 +0.1 0.0+ 16.7
(0.6 = 0.0) (0.8 £ 0.0)™** (333 +9.1) (0.6 = 0.0) (0.7 0" (16.7 +10.8)
Vitamin B, (mg) 1.1 +0.1 1.2+0.1 9.1 +19.7 1.0+ 0.1 10+0.1 0.0+ 13.8
(0.7 £0.1) 1.0+0.1) (42.9 £ 25.1) (0.7 £0.1) (0.8 £0.1) (14.3 £ 10.3)
Vitamin B¢ (mg) 1.6 +0.1 1.7 0.1 59+ 11.6 15+02 1.6 +0.1 6.7 + 25.1
(1.1 £0.1) (1.5+0.1) (36.4 +12.4) 1.0=+0.1 (1.5+02™ (5.0 +21.9)
Vitamin C (mg) 89.7 £11.0 99.5+7.9 10.9 +30.7 757 £ 9.9 99.3 +12.0 31.2 +30.7
(56.0 + 6.1) (88.5 + 7.5™ (58.0 + 36.3) (502 + 6.6) (933 + 145 (858 + 36.3)
Folate (1g DFE) 209.7 + 14.6 264.0 + 17.8* 25.9 +18.0 197.3 + 189 232.2 + 259 17.7 £ 260
(1347 £10.2) (2404 = 18.3)™™ (78.5 + 22.4) (1331 +£11.5) (2161 £30.9% (623 +26.9)
Vitamin E 142 +13 11.5+1.0 -19.0 + 18.9 142+ 15 122+ 1.1 —14.1 + 389
(mga-TE) (8.7 + 0.6) (100 £ 0.8) (14.9 £14.7) (8.9 £0.7) (10.3 £0.9) (15.7 £ 18.8)
Energy distribution
% Carbohydrate 665 + 1.0 633+ 1.1 —48+26 67.4+1.3 64.3 + 2.1 —4.6+32
% Protein 17.7 £ 0.5 223 + 0.8 259 + 6.3 17.8 £ 0.9 208+ 1.8 169 +9.0
% Fart 158 + 0.8 144 +0.7 -89 + 6.7 148 + 0.8 148 0.8 00+9.4

1) Values are means £ SE

2) Significantly different between baseline and 8th week by paired t-test (x: p<0.05, **: p<0.01, ***: p<0.001)

3) Intake was adjusted for 1,000 kcal of energy

4) Significantly different by student's t-test between weight loss group and weight gain group at 8t week (§: p<0.05, ¢ ¢: p<0.01)
5) Significantly different between weight loss group and weight gain group by student’s t-test (1: p<0.05, T1: p<0.01, T11: p<0.001)
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Table 4. DQI-l af baseline and after 8 wks of weight management program along with nutrition education

Weight loss (n= 53) Weight gain (n=25)
Baseline 8" week Baseline 8" week
Variety
Overall food group variety (15) 12.6 +0.3" 12.6 + 0.3 12.7 £ 0.5 120 + 0.4
Within-group variety for protein source (5) 39 +02 45+ 01" 42 +02 4.4+ 02
Adequacy
Vegetable group (5) 32+02 40 + 02" 33+03 37 +02
Fruit group (5) 41 +02 3.1 +03" 44+03 2.7 £ 0.5
Grain group (5) 38+02 3.1 +£ 02" 37+03 37+03
Fiber (5) 29 +02 3.6+02" 3.0+03 32+02
Protein (5) 50+0.0 5.0+ 0.0 5.0+ 0.0 5.0+ 0.0
Iron (5) 3.7 102 3.6 £0.2 32102 3.1 £02
Calcium (5) 30+02 3.5+02% 32+00 29+02
Vitamin C (5) 3.3+02 3.9 £0.2¢ 3.1+03 39 +03"
Moderation
Total fat (6) 57+02 56+02 56+02 54+03
Sodium 24+03 3.0+ 04 32+05 3.0+ 05
Saturated fat 53+03 5.6 0.2 54+04 5.9 £0.1
Cholesterol 41 +t04 39104 43 +£0.5 4.4 +0.5
Empty calorie foods (6) 2.9 + 0.4 52+ 02""f 3.1+06 39+ 046
Overall balance
Macronutrient ratio (carbohydrate: protein: fat) 32+02 28+02 32+02 27 +03
Fatty acid ratio (PUFA: MUFA: SFA) 1.2+ 02 1.6 £0.2 0.8 +0.3 0.8 +0.3
Total DQI- Score (100) 69.6 £ 1.1 73.6 + 12" 702+ 1.7 70.6 £ 2.1

1) Values are means + SE

2) Significantly different between baseline and 8th week by paired t-test (+: p<0.05, *#: p<0.01, ***: p<0.001)
3) Significantly different by student's t-test between weight loss group and weight gain group at 8t week (¢: p <0.05)
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Table 5. Blood profile at baseline and after 8 wks of weight management program along with nutrition education

Weight loss (n= 53)

Weight gain (n=25)

Baseline 8" week % change Baseline 8" week % change
Hemoglobin (g/dl) 13.3+0.1" 133+ 0.1 0.0 = 0.0 129 £ 0.2 13.1 £ 0.1 1.6 39
Hematocrit (%) 40.2+03 398 +03 -0.9 +0.8 38.5+ 0.7 39.4 + 0.4 23+ 43
Blood glucose (mg/dl) 83.9 + 0.9 845+ 09 07+10 83.6+ 1.2 833+ 1.6 —0.4 + 2.1
Total-cholesterol (mg/dl) 170.6 + 4.2 166.5 £ 3.3 —2.4+22 1732+ 5.0 1745 £ 7.1 0.8+ 5.7
HDL-cholesterol (mg/dl) 488 + 1.7 491+ 1.6 0.6+ 28 52.4 + 22 55.4+23 57+ 3.0
LDL-cholesterol (mg/dl) 104.8 + 3.8 105.4 + 3.3 0.6+ 42 104.2 + 3.9 1M1.5+ 6.4 7+53
Triglyceride (mg/dl) 84.9 + 6.4 727 + 487 —144+54 83.0+78 69.8 £ 4.6 -159 + 7.6
Atherogenic index” 2.7 £0.1 2.5+ 0.1 -7.4+ 40 2.5+0.2 23 +0.1 -8 +35

1) Values are means * SE

2) Significantly different between baseline and 8 week by paired t-test (+: p <0.05)
3) Atherogenic Index (Total cholesterol—HDL-cholesterol) /HDL-cholesterol
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