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The effects of weight loss by a low-calorie diet and a low-calorie plus exercise
in overweight undergraduate students*
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ABSTRACT

Korean undergraduate students attempt to lose weight but often fail due to utilizing ineffective weight loss strategies.
Some diet programs have succeeded, yet, they have not provided adequate skills for long-term weight maintenance.
The aim of the study was to determine the effect of a low calorie diet and exercise with nutritional education on weight
loss, serum lipid profiles, nutrient intakes, and dietary behavior modification in overweight and obese undergraduate
students. The subjects in the low calorie diet group (LCD; n = 12) and the low calorie diet plus exercise group (LCDE;
n = 13) had the same goal of losing 4 kg during a 12 week program. Nutrient intakes were assessed by the 24 hour re-
call method. Also, food habits and dietary behaviors were investigated by self-administered questionnaires before and
after the weight control program and one month after completing the program. LCD and LCDE groups lowered body
weight by 2 kg and 1 kg, respectively, although they decreased calorie intake by 355 and 287 kcal per day compared to
intakes prior to the study. Body fat mass decreased in both the LCD and LCDE groups; however, the decrease was
greater in the LCDE group. In addition, only the LCDE group increased muscle mass. The LCD group had a slightly
better effect in reducing body weight, body fat, and waist circumference than the LCDE group. However, their decrease
was reversed after the mid-study check in the LCD group; the reduction was better maintained and decreased more in
the LCDE group. However, serum lipid profiles were already in borderline prior to the study; moreover, they were not
modified after losing weight. The dietary behavior program helped students to develop better dietary habits. In conclu-
sion, the combination of a low calorie diet and exercise is necessary in order to maintain longer weight loss by increas-
ing muscle mass and decreasing body fat. (Korean J Nutr 2012; 45(4): 315 ~ 323)

KEY WORDS: diet program, weight loss, a low calorie diet, exercise, body fat.
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Table 1. Contents of the weight control program
Week

1 Abalanced diets using food balance wheels
3 Finding dietary habits to induce obesity by recording
daily food intake

5  Planning what to eat every meal

7 Understanding food labeling in the foods and using
in the life

Topic of nutritional education

9 Whatis the smart drinking

11 How toincrease daily activity: ‘Sedentary NO!,
Walking YES!
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Table 2. Characteristics of subjects before the weight control
program

Low calorie Low calorie diet +

diet (n=12) exercise (n = 13)
Age (y) 219+ 1.8 224 + 22
Men (%) 50 38.4
Height (cm) 165.6 + 7.7 1678 + 9.3
Body weight (kg) 707 + 11.6 69.3 + 10.5
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127 B9 A%e) WshE Ay 2w sl Sick Ol F 204 W HDL 2H2EEe) w0t
ol Aepalolizo] ula) AP0l + 57| M Tasl sl AR FEHTE Yol By 4 A FE7)
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Table 3. The anthropometric data after the weight control programs and the differences before and after the program
Low calorie diet (n = 12) Low calorie diet + exercise (n = 13)
0 week 6 weeks 12 weeks 0 week 6 weeks 12 weeks
Changes of body weight -1.09 + 0.05 -1.98 £ 0.12Y
BMI 258 £ 2.5 249 + 2.7 250 £ 28 24.6 + 2.1 240 + 1.9 23.9 + 20
Changes of BMI -0.8 £ 0.1 -0.7 £ 0.06
Body fat (%) 326 = 4.1° 27.7 + 42° 302 + 43" 293 £ 3.46% 259 +37° 257 + 387
Changes of body fat (%) —2.4 + 0.31 -3.6 + 0.42°
Skeletal muscle (%) 138 + 1.8° 143 £ 1.5 140 £ 1.8° 146 + 1.7% 153 £ 1.6° 154 £ 1.7%7
Changes of skeletal muscle (%) 0.2 + 0.03 0.6 + 0.077
Body water (%) 493 + 5.7° 533 + 5.9° 51.5 £ 59® 51.1 £50° 545+ 47° 545+ 52°
Changes of body water (%) 2.2 +0.25 2.9 + 0.28”
Waist circumference (cm) 82.4 + 9.6 80.8 + 10.5 822 + 9.0 81.8 + 7.1 80.8 + 6.8 80.4 + 8.0
Changes of waist -0.2 + 0.03 -1.4 + 0.15”
circumference (cm)
Waist-hip ratio 0.85 +0.12° 0.83 £0.11° 0.84 = 0.09° 0.84 = 0.11° 0.83 + 0.07° 0.83 + 0.08™"
Changes of waist-hip ratio (%) —0.004 + 0.0005 -0.011 + 0.00°

1) Significant time effects by two-way ANOVA at p <0.05 2) Significant effect of diet programs by two-way ANOVA at p < 0.05
3) Significantly different from a low calorie diet by two-sampled t-test at p <0.05
a, b, c: Values in the same row with different superscripts were significantly different in Tukey test at p <0.05
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Table 4. The serum lipid profiles and liver damage index after the weight control programs and the differences before and after the

program
Low calorie diet (n = 12) Low calorie diet + exercise (n = 13)
0 week 12 week 0 week 12 week
Serum total cholesterol (mmol/L) 4.5 + 0.5 4.4 + 0.6 43 + 0.5 4.5 + 0.7
Serum HDL cholesterol (mmol/L) 1.0 £ 0.2 1.0 + 0.1 1.1 £0.2 0.9 + 0.1
Serum LDL cholesterol (mmol/L) 28 £ 0.6 28 £ 0.5 2.6 + 0.5 29 +0.8
Serum triglyceride (mmol/L) 1.3 +0.3 1.5 + 0.3 1.3 +0.3 1.5+ 0.3
Serum GOT (IU/L) 8.3 + 2.1 8.4 + 2.1 7.6 £ 1.6 85+ 1.6
Serum GPT (IU/L) 54+ 19 46 + 20 4.4 + 1.1 49 + 1.1

Table 5. Daily nutrient intakes after the weight control programs and the differences before and after the program

Low calorie diet (n = 12)

Low calorie diet + exercise (n = 13)

0 week 12 week 0 week 12 week
Energy intake (kcal) 1917.2 + 201.9° 1562.1 + 110.0° 2054.4 + 232.4° 1767.5 + 141.4"7
% of EER 81.6 + 8.6° 69.3 + 5.4° 87.4 + 9.9 78.4 + 637
Carbohydrate (g) 268.6 + 17.9° 209.855 + 11.4° 277.4 + 29.5%® 242.4 + 2297
% carbohydrate of calorie intake 56.0 = 3.7° 53.7 £ 2.9° 540 + 5.8 55.1 + 5.2°'?
Protein (g) 73.1 £ 10.7 67.4 + 7.4 76.5 + 9.4 73.5 + 83
% protein of calorie intake 153 + 2.2% 173 +1.9° 149 + 1.8° 16.6 £ 1.9°7
Fat (9) 61.1 + 8.5° 50.3 + 7.4° 710 + 7.9° 55.9 + 6.5°7
% fat of calorie intake 3.4 £33 20.1 + 3.0 272 + 3.0 223 + 2.6
Fiber (g) 142 + 2.1 133 + 26 13.8 + 2.0 158 + 1.9
Calcium (mg) 483.7 + 80.5° 450.8 + 141.5° 338.1 + 73.8° 589.6 + 176.6””
Iron (mg) 104 + 1.6° 102 + 1.8° 12.8 + 1.9° 1.4 + 177
Zinc (mg) 92+ 1.8° 6.7 +1.0° 87 +1.7° 8.5 + 0.9
Vitamin A 627.0 + 201.1 536.6 + 216.0 513.8 + 210.5 665.5 + 206.6
V-E (mg a-TE) 12.0 + 3.1 10.8 + 2.3 140 + 32 140 + 3.5
V-B, (mg) 1.2 + 0.4 1.0 + 0.3 1.2 + 0.3 1.2 + 0.3
V-B, (mg) 1.0+ 03 1.0 +03 1.3+08 12 +03
V-B (mg) 1.7 +0.4 1.9 + 0.5 15+ 04 20+ 0.5
Niacin (mg) 146 + 29 162 + 32 18.6 + 3.1 173 + 29
V-C (mg) 60.3 + 28.7° 56.0 + 18.2° 57.9 + 15.6° 94.2 + 33.3°"7
Folic acid (ug) 204.3 + 38.2° 163.5 + 30.7° 175.1 + 34.7° 211.5 + 3897

1) Significant time effects by two-way ANOVA at p<0.05 2) Significant effect of diet programs by two-way ANOVA at p < 0.05

a, b, c: Values in the same row with different superscripts were significantly different in Tukey test at p <0.05
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Table 6. Scores of dietary and exercise habits

Low calorie diet (n = 12)

Low calorie diet + exercise (n = 13)

0 week 12 week 0 week 12 week
Meal regularity 1.7 + 0.4° 1.6 + 0.4 1.8 + 0.3° 1.4 + 0.3
Eating periods 2.5 + 0.4° 22+ 0.3° 2.3 + 0.4° 1.8 + 0.4
Overeating 20 + 0.1° 1.9 +0.2° 1.8 + 0.3% 1.7 + 0.3
Saltiness 20 £ 0.5 23 £ 0.5 2.6 £ 0.5 2.6 £ 0.6
Fatty meat 22+ 0.2 2.0 £ 0.3 23 +£0.3 22 + 0.3
Snacking 1.8 = 0.4 22+ 04 1.8 £ 0.4 1.8 £ 0.5
Eating-out 1.6 + 0.4° 1.2 + 0.2° 1.5 + 0.4° 1.1 + 0.1
Eating night 1.8 £ 0.4 1.9 £ 0.4 1.7 £ 0.4 1.8 £ 0.5
Drinking 20 + 0.4° 1.6 + 0.3° 20 + 0.3° 1.6 + 0.3
Total dietary score 320 + 2.3° 282 + 2.1° 31.8 + 2.6° 26.6 + 1.6™
Exercise score 08 £ 0.2 0.6 £ 0.2 08 £ 0.2 0.6 £ 0.3
#. Significant time effects by two-way ANOVA at p <0.05
a, b, c: Values in the same row with different superscripts were significantly different in Tukey test at p <0.05
AH vl FAHE AS & 5 ok TZAN AR 2 Fa2 287 keal/E2 AHsto] AAESH dF AHE K9S
HOE wf, BEkl B, B C, Ak 2=, AR AdF= H ok S8k AGRA0] + 5t AGT Alofwko] Hat
& ARl A miAlE SotolA JFEESOl FHEHE AT FAaTS 47 2 ket 1 kol EIL, AEF Aol
2 ey So] ddaelzt Al skl of vl AgeFAlo + 5] AW sl A
AGTE YU TRIZHRZ tololExa Of AR A &0 H ETh ARl 67ol= AEFAe] + &5
of mlsh A Fofl Folfetl, 53] AEFAo] + Eatol  FHrh § AR AT AHche AAH Hlod 12
A AG o] B HYEU (Table 6). L] Z42ke] A5 F7MA] A&SHA] J6HaL, 12500l AEFA0] + &5wo]
SolME FRIA AL -S| AARsE), Al AEFA AFdAlelRtel vis) AR el B ot 2eu g AY
o + EF ol ATt tholo|E = IR A Sof I Hprt  fFAols @Y1 AlSddells aapalolx ek A71EQl -
Ak, 94, &5 2 AAA AGH Haee A9 ol Blandeldhs As & = AUSich
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