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Effect of Nutrition Education Program on Body Fat and Blood Lipids of
Obese Young Adolescent Girls

Yoonna Lee', Haymie Choi
Depatment of Food and Nutrition, Seoul National University, Seoul, Korea

ABSTRACT

The purpose of this study was to evaluate the effect of a nutrition education program on 42 obese young adolescent girls.
Nutrition education was performed for six months including both group and individual programs, and was focused on improving
their eating habits and food composition. The topics discussed once a week included : eating habits, lifestyle management, 5
basic food groups, snack and fast-food, how to eliminate empty calories, fat and hyperlipidemia, food diary, benefits and methods
of exercise, vitamin and minerals, evaluation of fad diets, yo-yo effects and so on. The effects of the nutrition education program
were evaluated for nutrition education and exercise regimen group (NE+E), nutrition education only group(NE), and conrrol
group(C), NE+E group had additional exercise programs 3times each week, while NE group was educated about exercise only
by a nutrition education program. In both NE-+E and NE groups, there was a significant decrease in body far compared to C
group, but NE+E group had a greater change than NE group(5.5% vs 3.1%). In addition, serum triglycerides decreased abour
40mg/d! and total cholesterol 20mg,/dl in both NE+E and NE groups. But HDL-C level was increased only in NE-+E group.
The greatest changes in body fat and blood lipid levels occurred between the pre- and mid terms of the education regimen. They
kept their changed measurement throughout the 6 months follow-up studies. The results of this study show that this nutrition
education program is helpful for obese adolescent girls in decreasing body fat and serum lipid levels. Also, the combination of an
exercise regimen with the nutridon education proved to be more effective. (Korean J Community Nutrition 4(1) : 11~19, 1999)

KEY WORDS : obesity - nurrition education - adolescent girl - body fat - blood lipid.
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Table 1. Characteristics of obese adolescent girls before nutrition education program

Groups

F-value
NE-+E(14) NE(14) Control(14)

Body fat, % 358+ 25 346+ 2.0 353+ 34 0.64
BMI 268+ 2.0 259+ 1.7 268£ 2.1 1.06
Rohrer index 169.5+11.8 166.5+12.5 172.1+16.5 0.58
Triglyceride, mg/d| 118.3£39.5 129.9+£50.1 123.3£355 0.25
Total Cholesterol, mg/di 152.1426.1 167.4+22.9 160.8+16.0 1.69
HDL-C, mg/dI 304<£ 83 333+ 7.2 31.6+ 5.05 0.58
LDL-C, mg/dl 97.9+25.0 108.1£22.6 104.5+18.2 0.26

Mean=+SD, () number of subjects, NE+E ; Nutrition education +Exercise, NE : Nutrition education only

Not significantly different between groups at p<{0.05
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Table 2. Changes in height and weight of obese adolescent girls after nutrition education program

. Groups
Period F-value
NE-+E(14) NE(14) Control(14)

Height, cm Pre 158.1° + 3.8 155.5° = 4.9 156.2° + 5.9 0.99
Mid 160.2° + 3.9 157.8° + 5.2 157.6° + 59 1.73
Post 160.8° + 39 158.6° + 4.9 158.5° + 5.9 0.89
Fol-up 161.7° + 3.9 160.3° + 4.3 160.3¢ + 5.7 3.31*

Weight, kg Pre 67.1° + 7.3 626" + 54 65.5° + 6.5 1.78
Mid 66.3° £ 7.9 63.2° = 4.5 66.9° = 7.3 3.62*
Post 65.5° + 7.1 63.0° = 4.9 67.6° £ 7.7 5.78%*
Fol-up 674 £ 7.3 64.7° & 447 69.9° + 8.2 2.88

BMI Pre 268 + 20 259" + 1.7 268 + 2.1 1.06
Mid 258" £ 2.3 254% + 137 269 + 2% 4.94%*
Post 253 + 2.1 250° £ 1.4 269 = 2.7 7.84%*
Fol-up 257° + 2.2 252" + 1.67 272 4+ 29 4.44*

Rohrer index Pre 169.5° +11.8 166.5° =125 1721 +16.5 0.58
Mid 161.0% £13.9° 161.0° +11.07 1712 £ 182 5.09%
Post 157.4% +12.6° 158.1° +10.7° 1700 +19.4 8.42%
Fol-up 159.3" +13.4° 157.4° +£12.3° 1703 +20.7" 5.14%%

Mean+5D, ( ) number of subjects, NE+E ; Nuirition education+ Exercise, NE ; Nutrition education only, Pre=pre trial, mid=midst of trial
post=post trial, fol-up=follow-up trial, abcd ; Values with different letters in a column are significantly different among periods at p<{0.05
xyz : Values with different in a row are significantly different among groups at p<0.05, *p<0.05, **p<0.01
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Tahle 3. Changes in skinfold thickness of obese adelescent gitls after nutrition education program (mm)
Period Groups F-value
NE-+E(T4) NE(14) Controf(14)
Triceps Pre 34 + 29 296" + 34 307 £ 44 0.85
Mid 256° + 30 275 + 2.8 309 £ 54 21.18%*
Post 2558 & 3.3 2735 + 2.1 306 £ 40 27.70%*
Fol-up 254° + 38 7.4 & 23 323 4 36 18.40%*
Subscapular Pre 374 + 635 340 =+ 50 33.6° = 59 1.76
Mid 334% £ 8.7 331 =+ 57 368" + 82 7.79%
Post 33.0° + 86 330 * 5% 384° + 8.1° 13.62%*
Fol-up 333 + 7.2 339 x 607 390° £ 64 11.97%*
Suprailiac Pre 342 £ 64 30.9¢ + 4.8 31.8° = 85 1.13
Mid 28.0" + 8.6 279" 4 50 31.00 + 87 4.80*
Post 282 + 73 200" + 4.8 354° + 93 10.06%*
Fol-up 303° + 6.8 30.6° £ 4.3 36.4° + 977 8.41*
Abdomen Pre 39.0° £ 6.6 36.5° &+ 42 386 + 63 0.73
Mid 33.0° + 6.7 33.7° &£ 30 365 + 9.1 2.26
Past 325 + 58 33.6° + 34¥ 398 + 8.8 7.93"
Fol-up 321"+ 6.6° 32.7° + 44Y 382 + 8.0 5.14%*
Thigh Pre 36.1° + 37 363 + 3.5 342 £ 49 1.06
Mid 288" = 40 3170 £ 4.2 325 & 6.2 791>
Post 301° & 37 33.0° = 42 333 + 5.2 §.79+*
Fol-up 29.1° 4+ 52 305 + 39 342 L 4.8 6.55%*

Mean=SD, { ) number of subjects

NE+E : Nutrition education+Exercise, NE ; Nutrition education only, Pre=pre trial, mid=midst of trial, post=post trial, fol-up=~follow-up
wrial, abed ; Values with different letters in a column are significantly different among periods at p<0.05

xyz : Values with different letters in a row are significantly different among groups at p<0.05, *p<0.05, **p<0.01

Table 4. Changes in body compasition of obese adofescent girls after nutrition education program

Period Groups F-value
NE+E(14) NE(14) Control(14)

Body fat, % Pre 358 + 2.5 346° + 20 353 = 34 0.64
Mid 305° x 38 3227 & 2.1 358 + 3.7 2049%*
Past 303 £ 37 31.5° &£ 1.6 368 & 39 29.82**
Fol-up 304" + 3.5 323 + 207 369 4+ 37" 20.37**

Fat mmass, kg Pre 242 &+ 490 2177 & 29 232 £ 43 1.29
Mid 204% £+ 4.8 203° + 1.7 2417 &£ 48 15.63%*

Post 200° + 45 19.8° = 1.8 250" x 53¢ 23.36%
Fol-up 209° £+ 3.8 209° + 2.1 260° = 5.1 21,717

LBM', kg Pre 429" + 38 409 + 30 423" + 3.5 1.33
Mid 459" + 3.9 429" + 37 428° + 36 8.44*

Post 455" + 3.5 431" + 38 426 + 3.5 7.23%

Fol-up 465 + 4.7 43.9° + 2.7 43.4° & 3.5 6.55*

Mean+5D, () number of subjects

NE+E ; Nutrition education+Fxercise, NE ; Nufrition education only, Pre=pre trial, mid=midst of trial, post=post trial, fol-up=tollaw-up
wrial, abcd : Values with different letters in 2 column are significantly different among periods at p<{0.05, xyz ; Values with different Jetters
in a row are significantly different among groups at p<{0.05, *p<{0.05, *p<{0.01

1 ; LBMiLean body mas)=weight—fat mass
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Fig. 1. Changes in % body fat of obese adolescent girls after nutri-
tion education program.

Values with different letters are significantly different among groups
at p<0.05(ANCOVA), NE ; Nutrition education.

Fig. 2. Percent body fat change of obese adolescent girls after nutri-
tion education program.,

Values with asterisk(*) are significantly different among periods at p
<0.05(*-test).

Table 5. Changes in blood lipid levels of obese adolescent girls after nutrition education program

. Groups
Period F-value
NE-4E(14) NE(14) Control(14}

Triglyceride, mg/d Pre 118.3a +395 1299a £ 50.1 123.3ab+ 35.5 0.25
Mid 85.3b &£ 45.4x 83.6b + 28.8x 114.1ab+ 264y 4,82+
Post 854b + 22.2x 78.8b + 18.0x 132.2a +47.8y 10.80%*

Fol-up 80.5b + 25.2 94.2b +429 1009b +33.3 1.32

Total cholesterol, mg/dl Pre 152.1a + 26.1 167.4a + 229 1608 +16.0 1.69
Mid 135.4b + 18.5x 141.9b + 17.6x 1559 +16.7y 7.23%

Post 135.5b =+ 14.4x 139.1b £ 13.9x 157.7 =+ 16.6y 9.54%*

Fol-up 1353b +18.7x 147.6b =+ 16.2xy 156.7 =+ 16.ly 3.91*

HDL-C, mg/dl Pre 304a + 83 333a = 7.2 31.6a £ 5.0 0.58
Mid 350b + 6.7x 29.1ab+ 6.0y 3002 £ 6.5xy 3.37*

Post 36.3bct 8.4x 28.4b + 7.8y 319a + 7.bxy 4.52%

Fol-up 39.1c = 64 375c £ 6.0 385b + 66 0.62

LDL-C, mg/d! Pre 979a £ 25.0 108.1a + 226 1045 +£18.2 0.76
Mid 83.3b + 17.6x 96.0b + 18.2xy 103.0 =+ 154y 8.74%

Post 82.1b £ 11.5x 94.9b + 16.0xy 994 - 20.0y 4.23*

Fol-up 80.2b + 17.7x 91.3b + 13.9xy 98.0 =+144y 3.51*

Al Pre 50a £ 45 42a + 1.1 42a + 1.0 0.35
Mid 3.0b = 0.8x 4.1a = 15y 44a £ 1.2y 5.30%*

Post 29b + 06x 43a + 1.8y 43a + 1.6y 4.28*

Fal-up 2.5b + 0.5x 3.0b + 0.7xy 3.1b =+ 05y 3.44%

Lp(a), mg/dl Pre 3292 =269 21.4a £17.0 206a + 14.0 1.64
Mid 373a £2741 27.8b £ 20.0 21.7a £ 166 0N

Post 46.7b + 257 339c =170 30.9b +20.8 0.41

Fol-up 311a £ 246 27.7ab+ 23.4 24.5ab+ 16.9 0.70

Mean+SD, () number of subjects, Al : atherogenic index, Lp(a) : lipoprotein(a), NE-+E ; Nutrition education-+Exercise, NE ; Nutrition edu-
cation only, Pre=pre trial, mid=midst of trial, post=post trial, fol-up=follow-up trial, abcd : Values with different letters in a column are

significantly different among periods at p<{0.05

xyz . Values with different letters in a row are significantly different among groups at p<{0.05, *p<{0.05, **p<0.01
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Fig. 3. Changes in the percentage of subjects at risk for coronary he-
art disease according to three criteria after nutrition education prog-
ram on obese adolescent girls.

Values with aslerisk(*) are significantly different among periods at p
<0.050"test).
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