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ABSTRACT

The purpose of this study was to evaluate weight control program provided by university health care center for female
college students. The program was 8-week long and composed of diet, exercise, and behavioral modification. Evaluation
was made on the completion of 8-week program and a follow-up survey was done at 3 — 24 months after the end of
program by telephone or by e-mail. Total of 76 women completed the 8-week program and 51 for follow-up survey. On
the completion of 8-week program, significant decreases in body weight, BMI, body fat (kg), % body fat, and WHR
were resulted, however, no change in muscle mass was found. Even the subjects without weight change showed sig-
nificant reduction in body fat (kg) and % body fat. Total food intake was decreased resulting in reduced intakes of most
nutrients. Meal distribution of energy was changed; %energy from snack decreased from 22% to 14%, and proportion
for breakfast increased. Blood values of hemoglobin, hematocrit, total cholesterol, HDL-cholesterol, LDL-cholesterol,
and triglyceride were within normal range, and no changes were observed by this program. The follow-up survey
revealed that 88.3% of the subjects continued to lose weight after completion of the program, while only 7.8% gained
weight. And 78.4% of the subjects considered the program effective. In conclusion, the weight reducing regime with
education is effective for long lasting weight control and health conscious behavior for female college student. Since the
subjects reduced the size of meal, instead of cutting only calories down, food selection to meet all the nutrient requirements
except energy should be emphasized. (Korean J Nutrition 37(6): 493 ~501, 2004)
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o 3 FHFo AET A% AHF 3= one food diet,
&2 1Y packaged food diet, unbalanced low—calorie diet
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3% A5+ SPSS 11.0 Program$ o]-&3le] 7+ &
£ B¢, ZFAAE AEIGcE 272 aAE
7¥8E7] 918t AR, Aol AHF, EAPE 58 =2
#H A2 A3 F8 Foll vHE £738}] paired t—testE ©]
g3l Aolg AT ARGEE P AFZE o,
A& ¥st 5 YRk AR Chi—square testZ 243
& AT =8 AFAF e g 54 dots
7] 98] o)z 87y X2 W Fg F T2 A
zZH A BHAFS 25%P5EQ 1.5 kgol3e s 73}
1.5 kgol3tZ &S Fo2 by WA vt o]
) F 8 A2 ] o7 ¥QIe] Aol two sample t—
test® ZHAsIAch
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1. Z279 2t

1) NS S

B AT thgRiQl 8770 ZEIWS FEE AL
F 769o% BZ ol 21840le 2213 Al A
3 AFE 161.8 cms} 64 kg, BMIE= 24.4 kg/m’2 3}
AZel &3 Itk 20014 FUAZ - JLEAP A=
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2 569 (73.7%) 2= B 1.9 kg FHHA T, MZF 4
7 AR AR 39 (3.9%), AFo| FI AR 17
B (22.4%) 2.2 B 0.9 kg S7FH3Ach

ke T2 W AR A9 FE FO] AE H3E
ARRd I5%E A9t FAAF, AAFAS, X
2, AXEE, ERAugo]l 4938 (p <0.01) o2 7hAas}
Gt (Table 2). o] ZL A= 871 ATz
Ho] Zoizte] ATy} AP EHH o At ARNSE
HolEt)

Cho 592 AAl2d, &%, #5594 S T3k A
FERAET2ZIRE 105 5 AAF A3 dd= e AF
o] 54.2 kgollX 52.8 kg 2 HF 1.4 kg F& ZHFHA
ol Buste] E A9l Hledt ghe BYY, Lee” & 14
T Bt T2 RS AN A dRrES] AFo] 4.5 ke
AAEPn Buste] AF 74 Zo] B Ayt 3k
olgA Awict ZAEE ATl o)z = R X8 A
HIRHE, T2 737)700] 7] o Az} A
T2 2038 $F S WA I3 oA &
7t F7ksRe R o] oflet AR PAS Eg AR
th BuEy QEd 2 b E AReE Zavk o

Table 1. Age and initial anthropometric values of the subjects
(n=76)

Age (yn 218 +35"
20~29719] oz} B BMI7} 21.4 kg/m*E VERG £ A Height (cm) 161.8 + 458
T tdAre] BMIZY AF FERoh w94tk BMIS) #¥E Weight (ko) 64099
AR AAST BMI < 185 ke/m) o) dgaie Al BM kaimd 24432
€ AL BYATT (185 ke/m” <BMI<22.9 kg/m’) Bhﬂiﬁ:tj{zg < BMI<229) 27 (36%)?
2778 (36%), FATT (23.0 kg/m’ <BMI<24.9 ke/m?)  oyer (230 < BMI<249) 23 (30%)
239 (30%), BIRHE (BMI = 25.0 kg/m®) 269 (34%) Obesity (BMI = 25.0) 26 (34%)
At} (Table 1). 3 Meon = SD
ol F 8F7te) X2 7 F HFo] TAT AR 3) Bosed on IOTF: Asia-Pacific perspective
Table 2. Change of body composition of the subjects after the weight control program
All By weight 10ss
(n=76) >15kg” (n = 34) <1.5kg (n = 42)
Initial On completion Initial On completion Initial On completion

Weight (k@) 640 £ 99"? 629+ 103 64.6 + 8.8 620+ 88 63.6 £ 10.7 635+11.4
BMI (kg/m”) 24.4 + 3.2 240 + 3.3 247 £ 2.7 237 +27 242+ 35 242+ 37
Muscle mass (kg) 39.8 £ 5.1 39.9 £ 5.2 40.2 + 44" 395+ 4.6 395+ 57 403 + 57
Body fat (kg) 216 £ 57" 205+ 5.8 219+ 51 20.1 + 50 214+ 62° 208+ 6.4
Percent body fat (%)  33.4 + 3.9"" 323+ 41 33.6 £3.6™ 321 +39 332+ 42" 324+ 43
Fat distribution 0.85 + 0.05™ 0.84 + 0.05 085+ 0.04™ 084004 085+ 0.05° 084+ 0.05
1) Mean = SD

2) Values after the program were significantly different from initial in same group by paired t-test (+: p<0.05, *+: p<0.01)
3) > 1.5 kg group: those whose weight loss was more than 1.5 kg during the 8-week of program
<1.5 kg group: those whose weight loss was less than 1.5 kg during the 8-week of program
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2) 3L T X AEREE

(1) Fo2 AHZ
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£ Table 3—1¢], AF 7ol W Joka HH%e] W3}

£ Table 3—2¢ A3t 23 AJ2 A] oiA] 4
FHFL 1811.6 kealZ AFFS] 9028 =32 20014
FUA7Y - FAERAIAY 20~294) B oA} oA B
AHF 1887.8 keal BT} R3ITh o & A7) tdA
=0l xﬂmzzgoﬂ Y e Aoz oA HHE A

3 - oz s selels 95 /AT Q%] WiEoz AzZbdch o
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T W IEEe] 2209 A w3k x Tz A)F A FReke] 80% AES Aasky ok

ot AR, AR g, ERApeE T2 I FA
9} v)wale] X2 7AW g A {FoFHoeg A (p <0.05)
33ick. 22)2E 1.5 kgoldt FelXE AlFo] a3k
UkE AREL wiglale) & 22 ao) A Za

o EHHYL HAFTY,

(Table 3-1).

T2 F8E F oUREHZL 1486.5 kcalZ A48}
AR (p<0.01), @A (p<0.05), AF @ <005) g
32 (p<0.01), Z% (p<0.05), ¢ (p<0.05), ZF (<
0.01), o} (p < 0.01), HIEIC (p < 0.01), G4t (b <

Table 3-1. Change of daily nutrient intake of the subjects after the weight control program (n = 76)

initial On completion
Intake %RDA Intake %BRDA

Energy (kcal) 1811.6 = 521.3""*? 893+ 254 1486.5 = 425.2 73.6 + 212
Protein (@) 644+ 242" 115.1 = 424 559+ 200 99.9 + 36.6
Fat (@) 536+t 237" 460+ 209
Carbohydrate (@) 264.7 + 833" 2120+ 527
Fiber (@) 52+ 25 47+ 28
Calcium (mg) 558.2 + 254.0" 779 £ 364 4713 + 2477 66.0 = 35.8
Phosphorous (mg) 9254+ 311.2° 1290 £ 44. 806.9 £ 308.6 112.8 + 449
Iron (mg) 154+ 180 96.1 = 112.7 109+ 78 67.8 £ 48.9
Sodium (mg@) 3406.7 £ 1449.3 35427 + 22829
Potassium (mg) 2348.6 + 808.7" 20423 £ 7527
Zinc (mg) 80+ 25 798+ 252 70+ 23 69.6 + 22.8
VitaminA (g RE) 7804 = 723.7 107.2 £ 1034 7374 + 387.6 1049 £ 554
VitaminB: (mg) 11+ 05 1092+ 515 10+ 06 99.6 + 64.7
VitaminB. (mg) 1.1 £+ 0.6 1146 =+ 58.0 1.1 x 0.5 107.9 + 49.7
VitaminB, (mg) 1.7+ 08 1226 + 556 15 06 105.1 £ 41.7
Niacin (mg) 136+ 57 103.0+ 4346 123+ 65 93.0 = 494
VitaminC (mg) 1158 + 113.3™ 165.4 + 161.9 713+ 593 101.8 + 84.7
Folic acid (@) 2435 + 1260" 974+ 504 19956+ 900 79.8 = 36.0
VitaminE (mga-TE) 119+ 6.7 1188 + 66.6 10.7 = 5.6 108.9 &+ 54.7
Cholesterol (mg) 2958 £ 183.1 203.1 £ 1790
Energy distribution

%Carbohydrate 69.1 + 6.6 682 £ 6.9

%Protein 169 = 3.8 176 £ 4.0

%Fat 140 + 45 142 + 4.4
1) Mean + 8D

2) Values after the program were significantly different from initial by paired t-test (x: p<0.05, ++: p<0.01)



Table 3-2. Change of daily nutrient intake after the weight control program by weight loss
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>1.5kg group (n = 34)

<1.5kg group (n = 42)

Initial On completion Initial On completion

Energy (kcal) 1727.7 = 567.9"**% 1398.2 + 420.6 1879.6 = 476.5™ 1557.9 = 420.3
Protein (@) 2.7+ 229 562+ 21.6 659+ 253 566+ 187
Fat (@) 99+ 229 439+ 236 56.7 + 24,1 477+ 186
Carbohydrate (g) 2459 + 93.6" 1969 £ 480 2799 + 716" 2243+ 637
Fiber (g) '® 45+ 19 41+ 16 57+ 28 51+ 35
Calcium (mg) 535.8 + 227.3 4324+ 2235 5764 = 2752 502.7 + 264.0
Phosphorous (mg) 899.3 + 290.4 768.1 + 287.6 9465 = 329.1 838.3 + 3247
fron (Mg) 110+ 47 119+ 110 190+ 234" 100+ 36
Sodium (mg) 31459 + 1252.1 3587.6 + 2946.9 3617.8 + 1574.4 3506.4 + 1593.9
Potassium (mg) "' 2062.1 + 7482 18895 = 6454 2580.4 + 789.2" 2166.1 = 816.1
Zinc (mg) 76+ 26 66+ 23 83+ 25 73+ 23
VitaminA (¢ g RE) 628.7 + 3302 6407 = 381.6 870.0 = 414.3 8104 + 3799
VitaminB; (mg) 10+ 05 10+ 06 12+ 05 10+ 07
VitaminB; (mg) 10+ 05 10+ 04 12+ 06 12+ 05
VitaminB, (mg) " 15+ 07 15+ 06 19+ 08 15+ 06
Niacin (mg) 130 69 130+ 7. 141+ 46 N7+ 59
VitaminC (mg) " 864+ 826 721+ 728 139.6 + 1292 707 £ 466
Folic acid (@) ™' 1986+ 794 1830+  63.1 279.8 + 144.7* 2129 + 1059
VitaminE (mga-TE) 1M1+ 67 106+ 5.1 126+ 67 108 6.1
Cholesterol (mg) 308.2 + 204.0 2668+ 1714 285.8 + 166.3 3144 + 184.2
Energy distribution

%Carbohydrate 68.3 = 6.9 67.8 + 8.3 69.8 + 6.4 68.6 £ 5.6

%Protein 17.7 £ 42 18.1 £ 4.1 16.2 + 3.4 171 £ 40

%Fat 140 + 4.6 141 £52 140 + 45 143 £ 37
1) Mean £+ SD

2) Values after the program were significantly different from initial in same group by paired t-test (x: p<0.05, **: p<0.01)
3) Initial values were significantly different between two groups by two sample -test (1: p<0.05, T 1: p<0.01)
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Table 4. Change of meal distribution of energy intake after the weight control program

All By weight loss

(n=76) >1.5kg group (n = 34) <1.5kg group (n = 42)
Initial On completion Initial On completion Initial On completion
% Breakfast 218 = 139" 251+ 148 19.7 £15.3 244 =140 236+ 125 25.7 £15.6
% Lunch 259 + 158 292 + 14.2 27.3+£180 322 +£13.7 24.7 +13.8 26.7 +£14.3
% Supper 31.1 +14.3 319+ 140 337 +£154 305 = 14.4 29.0 + 13.1 329 +13.8
% Snack 212 = 1557 138 £ 11.9 203 + 158" 129 £ 11.8 227 +£ 153" 145+ 119
1) Mean = SD

2) Values after the program were significantly different from initial in same group by paired t-test (*: p<0.05, **: p<0.01)

Table 5. Change of diet habit of the subjects after the weight control program (n = 76)

Initial On completion
1. Iregular meal time 51 (67.1)" 51 (67.1)
2. No breakfast 32 (2.1 10 13.2)
3. Eat quickly 42 (55.3)* 28 (36.8)
4, Frequent overeat 55 (72.4)*" 21 (27.6)
5. Have snacks everyday 47 (61.8)™" 21 (27.6)
6. Have snacks before sleep 34 4.7 15 (19.7)
Diet habit 7. Eat while watching TV 38 (50.00** 19 (25.0)
relation to obesity 8. Frequently eat sweets 48 (64.0)™" 19 (25.0)
9. Frequently eat fried foods 40 (52.6)** 12 (15.8)
10. Frequently eat fast foods 24 (44.7)*" 10 13.2)
11. Like spicy and saity food 44 (57.9) 41 (63.9)
12. Prefer westermn and chinese foods to Korean food 34 (44.7)™ 16 (21.1)
13. Can have ice cream or cake even when feeling fult 60 (78.9)™ 45 (59.2)
14. Prefer juice or soda to water to relieve thirst 34 (44 7(92)
. 15. Eat aggressively when feeling unstable or nervous 45 (60.0)** 26 (34.2)
Pz;t"i‘r’]g?fgégﬁ;“ 16. like o eat even when not hungry 62 (82.9) 54(71.1)
17. Often feel regretful after eating 67 (88.2) 59 (77.6)
Factors relating to caloric 18. overconsumption of fruits has no effect on weight gain 27 (35.5)™" 6(79

content of food

19. Bibimbap has higher calorie than fried rice

9.8 1013

1) Number of subjects responding positively: n (%)

2) Values after the program were significantly different from initial by Chi-square test (x: p<0.05, **: p<0.01)
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N
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Table 6. Change of blood compaosition of the subjects after the weight control program
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All By weight loss
(n=47) >1.6 kg group (n = 20) <1.5kg group (n = 27)
Initial On completion Initial On completion Initial On completion
Hemoglobin (g/di} 129+ 1.17 130+ 08 128+ 11" 130+ 0.8 129+ 1.0 130+ 08
Hematocrit (%) 384+ 27 385 21 385+ 27 389+ 15 384+ 27 381+ 24
Triglyceride (mg/dD 79.3 £ 240 80.4 + 265 79.9 = 290.2 77.1 £27.6 78.8 £19.9 843 £ 223
Cholesterol (mg/dl) 1741 £ 247" 180.8 £ 27.6 1703 £ 21.9 173.0 £ 22.9 177.0 = 26.7 186.6 = 30.0
HDL-chol (mg/dD 480 =119 502 + 124 48.1 £120 50.0 + 10.3 47.8 =121 50.3 £ 14.0
LDL-chol (mg/dh 110.3 £ 23.0 1145+ 216 106.2 = 24.6 107.6 £ 21.2 1134+ 217" 119.4 £ 211

1) Mean * SD
2) Vdlues after the program were significantly different from initial in same group by paired t-test (x: p<0.05)

Table 7. Long-term program evalugation at follow-up study (n = 51)

_ Yes 40 (78.9)"
The program was effective
No 11 (21.6)
) Reduced 44 (86.3)
Program evaluation
! : . Maintained 1(20
Weight since the completion of the program has been
Gained 4(7.8)
No response 2(39
Yes 12 (23.5)
Continue to follow diet as instructed during the program No 38 (74.5)
No response 1(20
Effect on diet, exercise, ' Yes 34 (66.7)
behavior modification Continue to excercise as instructed during the porgram No 7037
No response 10 (19.6)
] Yes 41 (80 )
Behavioral change has occurred
No 10 (20 )

Hn (%
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ng. 1. The correlation of weight change during the 8-wk weight
control program and follow-up periods.
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