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ABSTRACT

The purpose of this study was to search the obese related dietary factors of young adolescent
girls for developing nutrition education program.

In the cross-sectional study of 371 young adolescent girls, 25.9% were moderately obese, 13.
2% obese, and a total of 39.1% were over moderately obese. The characteristics of obese girls
were as follows.

First, obese girls consumed more energy than is needed for physical activity. Their average
daily energy intakes were not significantly higher and the daily energy expenditures were
significantly lower than those of normal girls.

Sccond, obese girls showed higher intakes of protein and fat, and ate more animal foods
than normal girls.

Third, meal balance scores of breakfast of obese girls were significantly lower than those of
normal girls.

Fourth, obese girls skipped meals more often, especially breakfast. They ate less rice.

For both normal and obese girls, their common dietary problems were low intake of calcium
and iron, and high intake of snack foods.

The result of this study shows that nutrition education programs for obese adolescent girls
should be designed for eating habits, food balance and moderation. Future research is to
develop the effective nutrition education program for the obese adolescent girls. (Korean J
Community Nutrition 1(3) : 354~365, 1996)

KEY WORDS : obese - young adolescent girl - body fat - dietary intake - eating habit -
nutrition education.
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Table 1. Anthropometric measurement of young adolescent girls

Age
12(155)" 13(135) 14(67) 15(14) Total(371)

Height, cm 1546+ 6.2 155.8+ 5.0® 1584+ 5.6° 158.14 4.5 1559+ 5.8

' (103.3+ 417" (100.8+ 3.29 (101.1+ 35" {100.7+ 2.8% (101.9+ 3.8)
Weight, kg 462+ 9.1° 497+ 88° 52.4+10.5" 500+ 6.6™ 487+ 9.4

’ (110.54+21.8" (106.6+18.8%)  (106.5+21.2™) (98.3+13.0% (107.9420.5)
Triceps, mm 195+ 6.2° 228+ 6.4° 234+ 6.8° 227+ 50® 215+ 6.5
Subscapular, mm 207+ 9.7° 223+ 8.1% 24.8410.7° 225+ 7.9% 221+ 94
BMI 19.2+ 3.0 203+ 3.1° 208+ 3.7° 200+ 2.6™ 19.9+ 3.2
%%fat,” % 229+ 4.5° 249+ 4.7° 266+ 5.4° 239+ 4.9™ 243+ 49
1) number of subjects
2} mean-+SD
3) percentage of Korean Standards(1992)
4) %fat ; Db=1.1124—0.0498 x (weight x impedance/height’) — 0.0006 x subscapular

%fat=(4.57/Db—4.142) x 100(Db ; body density)
abc ; Values with different alphabets in a row are significantly different at p <0.05.
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Fig. 1. Classification of obesity by percentage of body fat
for adolescent girls.

Table 2. Mean daily energy and nutrient intake for normal and obese adolescent girls

Normal(77)" Obese(89) T-value
Energy, kcal 23492 +56.1(117.5)" 2453.7 +82.2(122.7) -0.82
Protein, g 76.1 £30.2(117.1) 85.2 +30.00131.0) - 1.92*%
Fat, g 56.7 +29.1 67.0 +359 1.99*
Carbohydrate, g 3825 +58.7 374.2 +£38.7 0.36
Crude Fiber, g 69 + 4.3 7.0 + 4.3 - 0.15
Calcium, mg 618.5 +28.7(77.3) 566.0 +20.1(70.8) 1.04
Iron, mg 17.1 + 8.8(94.8) 16.1 + 7.4(89.7) 0.72
Vitamin A, R.E. 760.6 +81.2(108.6) 723.1 £56.9(104.2) 0.45
Thiamin, mg 1.54+ 0.91(154.3) 1.51+ 0.78(151.4) 0.23
Riboflavin, mg 1.51+ 0.93(125.8) 1.40+ 0.74(116.8) 0.83
Niacin, mg 228 £11.9(175.1) 229 +10.0(176.0) -0.07
Vitamin C, mg 68.5 +46.8(137.0) 62.5 £37.1(125.1) 0.90

mean +SD

*significantly different between normal and obese groups(p <0.05)
**significantly different between normal and obese groups(p <0.01)

1) number of subjects 2) percent RDA
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Fig. 2. Proportion of energy intake derived from carbohy-

drate, protein, and fat for normal and obese adole-
scent girls.

Values with asterisk(*) are significantly different fr-
om normal subjects(T-test, p <0.05).
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Table 3. Nutrient density of daily food intake for normal

and obese adolescent girls (/1000kcal)
Normal(77} Obese(89)  T-value
Protein, g 327+ 65 352+ 79 -2.15*
Fat, g 252+ 10.7 27.4+10.2 -1.38
Carbohydrate, g 160.6+ 246  151.9+23.6 2.32*%
Crude Fiber, g 3.0+ 1.89 28+ 1.4 0.54
Calcium, mg 268.1+£158.1 226.3+88.3 2.04*
Iron, mg 74+ 4.2 6.6+ 2.1 1.62
Vitamin A, R.E.  328.3+£100.7 307.8+85.0 0.68
Thiamin, mg 067+ 031 062+ 024 1.18
Riboflavin, mg 0.65+ 0.31 0.57+ 0.23 1.81
Niacin, mg 99+ 37 9.4+ 3.0 0.87
Vitamin C, mg 30.0+ 175 26.7+15.8 1.25
mean £SD

() number of subjects
*significantly different between normal and obese gro-
ups(p <0.05)



£ ATl o Baieh AU d9dne 44
el fOHOR ol viwde] A6l HH el ¥l
Hom Heg o 4 UANon, 1 9l A viekF

gelAelE gstor, wr vEs) Gt o
S ATE Ban F, vigkee AN val 423

ol won A v, F71da el Fe] dgde
T H 3 B Ee Hel Aolr},

2) 7 MFH|E

gt vinkte] o Ao 7l 4 eE BY
(Fig. 3). & 7te] Aol Ho|x] gfon} Awkygo =z
EH A3HF F A9 vl go] oF 30%E WS =3 of
Hoze A AAMIET Sl 13% S IR oA, ol
2| ake] Bl Fo] opAe|m RulX e FFEolrt. Hid
o Zotol] glof Al T HH ¢ ok HAE Bol
BaEded (B8 5 1993 o|4u] 1992 : o]gn|
1986 ; o]y 5 1992), B A7dde e A9 I4
A gl ol “(1992) AT3d) 6(1993)9] K
HOE ¥ $FoloM F8a Y5 vl Eol
=2 Ao & e

oA xke] AFHE 7H ] Blgo] 20%0l4e R
oy, FAA A gol g2 Fo| SAo|E,
58] 21 Hale] vl &o] oF 43% o|21 AU
o= ©]38(1990)9 Ei"ﬂ"iﬂa A W go] E771
2, 7ol 5 M SHe 18-S AT el B
g 71918k ew "}ﬁﬂ‘?} 5] o5& AdgoeR

100

90

80

70

60

50

Y%

40

30

20

n o ab

Energy Protein Fat Carbohydrate

Breakfast 74 Lunch m Dinner m Snack |
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normal and obese adolescent girls.
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Table 4. Total food intake by major food groups for nor-
mal and obese adolescent girls (g

Normal(77)  Obese(89) T-value
Cereals & potatoes 545.1+ 28.1 532.2+1094  0.42

Snacks 15,5+ 220 161+ 222 -0.19
Sugars 8.5+ 10.0 103+ 120 -1.03
Pulse 229+ 38.0 20.1+ 295 0.51
Vegetables 1549+ 20.8 142.0+ 68.1 0.83
Fruits 147.2+ 89.2 1444+ 57.7 0.11

Meat & products  103.9+ 67.5 124.7+ 808 -1.87*

Eggs 1.7+ 131 06+ 36 068
Fish & Shellfish 46.1+ 300 649+ 51.0 -2.66*
Seaweeds 246+ 375 155+ 276 173
Milk and products 117.0+ 18.8 89.4+ 946  1.62
Qils & Fats 203+ 225 259+ 322 -1.30
Beverages 373+ 49.1 358+ 569 0.18
Seasonings 40+ 50 29+ 59 0.07

981.1+100.3 9483+ 208 0.57
151.6+ 83.6 190.2+ 87.1 - 2.87**

Total plant food
Total animal food
mean+SD
() number of subjects
*significantly different between normal and obese gr-
oups(p <0.05)
**significantly different between normal and obese gr-
oups(p <0.01)
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Table 5. Nutrient intake by food groups for normal and
obese adolescent girls

Food Normal(77) Obese(89)  T-value
group
Energy P 1729.6+659 1752.7+ 67.8 —-0.21
(kcal) A 333.8+98.6 425.6+101.7 ~-2.92%*
Protein P 36.3+19.0 352+ 15.2 043
(g A 31.7+20.0 424+ 21.7 —3.30*
Fat (g) P 334+248 39.5+ 341 -1.33

A 20.3+145 250+ 163 -1.92*

Carbohyd- P 322.1+48.6
rate (g) A 35+ 2.8

3134+ 188 041
44+ 3.0 -213*

() number of subjects

P : plant food, A ; Animal food

xsignificantly different between normal and obese gr-
oups(p <0.05)

=xsignificantly different between normal and obese gr-
oups(p <0.01)

Table 6. Meal balance and food diversity for normal and obese subjects

Mealtime
Breakfast Lunch Dinner Total
Meal balance Normal 31.8+20.8 53.4+11.4 47.6114.6 443+109
Obese 26.3+19.9* 548+11.4 479+149 43.0+11.1
Food diversity Normal 27+18 S5+ 0+ +1.0
Obese 22+1.7* 45+1.0 39+13 3610

mean+SD
Meal balance ; 100 point scale Food diversity :
number of subjects : normal-77, obese-86

10 point scale

significantly different between normal and obese groups(p <{0.05)
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Table 7. Energy balance and physical activity for normal
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Fig. 4. Types of staple foods at breakfast for normal and
obese adolescent girls.
*significantly different between normal and obese
groups(y’ test, p<0.05)

and obese adolescent girls (kcal/day)
Normal(77)  Obese(89) T-value
(kcal/day)
Energy expenditure 2334.0+53.7 2012.9+54.0 4.89**

2349.2+56.2 2453.7+82.2 -0.82
152.6+32.5 529.0+10.8 -2.39*

Energy intake
Energy balance”

(min)
Sleeping 4251+59.4 422.6+49.7 0.28
Very low activity 831.7+65.7 842.2+79.6 —0.89
Low activity 145.24+26.3 145.8+35.2 -0.11
Medium & high 343198 1954272 385+
activity
mean=+SD

() number of subjects

*significantly different between normal and obese gr-
oups{p <0.05)

**significantly different between normal and obese gr-
oups(p <0.01)

1) energy intake —energy expenditure
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AL w9 WAE Uehlol, M9t 2355 299 Animal food intakel) | 0247 0242 0264
HHA7E FEatar, At g Er) oA e Aoz vebd Energy 0.45%* 0.232%%  (.273**
Protein 0.251** 0.228** 0.278**
Table 8. Correlation of body fat and BMI with dietary Fat 0.176** 0.181** 0.209**
factors for normal and obese adolescent girls(l) Carbohydrate 0.167% 0.142 0.153
ofat  fat mass BMI Calcium 0.255%  0210%  0.201*
Nutrient intake Iron 0219%  0209*  0.227%
Protein 0.161% 0146 01827 Plant food intake(@) 0.119 0133 0124
Fat 0.151* 0.141 0.182* fron _0471* ~0181* -0.183*
Energy composition Physical activity
Carbohydrate % —0.154 01547 -0.204* Energy expenditure —0.420%* - 0.421% - 0.396**
Protein % 0178 0a71 0212 Energy balance 0.283*  0.171% 0213+
Fat % 0.100 0.102 0.139 . .
Lunch Medium & ?c{ﬁtit —0461% - 0.466™ - 0.428%
Energy 0.151 0.156* 0.204** *»<0.05 **Yp <0.01
Protein 0.145 0.167* 0.2071**
Fat 0.124 0.141 0.198 Table 10. Multiple regression equation between body fat
Iron 0.169** 0.161* 0.183* and dietary factors for normal and obese ad-
Dinner olescent girls
Energy 0.150 0.156* 0.143 Multiple R=0.407
Protein 0.190* 0.157* 0.172* Body fat % R Square=0.166
SFA 0.146 0.161* 0.152 F=10.56**
Snack Variables : dietary factors B SEB Beta
Calcium -0.207*  -0.203** -0.189** Fish & Shellfish intake(g) 0.032** 0.008 0.295
Meal balance Meal balance - breakfast - 0.060** 0.018 0.249
MB-breakfast -0.209*% - 0.211** -0.166* Animal Fat(g) 0.061** 0.023 0.194
FD-breakfast 0.208** 0.210% 0.162* (constant) 4.309**  0.868
*p<0.05 **0 <0.01 *p <0.05 **p<0.01(Multiple regression analysis,

MB . meal balance

FD : food diversity

stepwise method)
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