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ABSTRACT

This study was performed to evaluate the effectiveness of a nutrition education program developed for nutritionally
imbalanced adolescents. A summer nutrition camp was held for 23 overweight and 16 underweight subjects. Its effecti-
veness with regard to was evaluated at the end of the camp and 6 months later. Nutrition knowledge, nutritional attitude,
food behavior, nutrient intake, exercise habit and ideal body figures desired by the subjects. The results showed signifi-
cantly higher nutrition knowledge scores at the end of the camp as compared to those obtained prior to the camp prograra
and these scores were maintained for at least six months. Nutrition attitude scores also improved after the education
program, and these improved scores also lasted for 6 months. However, the food behavior scores measured 6 months
after the education program were not significantly different from those obtained prior to the camp. Also, the exercise
habit, the ideal body figures and the body figures desired by the subjects remained unchanged. When nutrient intakes cf
subjects were assessed before the program and 6 months later, the mean daily vitamin C intake was significantly increa-
sed after the education program. Also, the intake of iron from plant food sources increased in the overweight subjects,
while less iron from animal source were consumed by the underweight subjects. Both groups tended to consume more
vegetables and fruits 6 months after the education program which may have contribute to the higher vitamin C and plant-
based iron intakes. These results indicate that a 4-day nutrition education camp program sustained changes in nutrition
knowledge and nutrition attitude for 6 months. The increased intake of vegetables and fruits was also achieved through
this education program. However, changes in dietary behavior in adolescents may require repeated education. (Korean J
Community Nutrition 8(4) : 504 ~511, 2003)
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AL 0.1 cm, AZEL 0.1 kg7 S35 HTHE(%)
(Obesity index (%) = (AAAF — BFAZF)/EEAF X
100) YERSITh AAZF- viRt=s} 900]3tel . #HA1F
2 110013& 71E22 33k w8 U2 i



06 - AT T2

)
o
ofm
&
oL
[
:&11;
B

slox] Azt FUuSE VIR(FUS= o) 74, Can—
Pro(df@gA g3 & o185 A2 dH 7t 9 Fds,
AL FAEAAH £A AL, wALY] duid d¥eE,
A8, healthy menuzHd 7 A3 2 FAEE, A%
# FAE A% AR A T BIE AT E1§
chket JPAH S8 2 Gkl g 712AY
F5S A% FAR WAL FFuSL 38 497k
s QNS AREARE BIYA AR F 1
8 ol Aslc
% F 22T 670 Fol 2oiz) HEAY
We-e GRS BB BlEE I B LS,
HEURES G B 1589, Jguse] B 12
o PRI, PR
E"ﬂ #HE 573, nE
M A% BE A4 5
& okt 1B 39
4 8EF, AAH AFTHA dE H= 47Fe2 3HAU
Aol A3t 1283 A F AS =9 st
2RI AAER 67, AR 4E30] EFHUL A
G507 SFEdel B9 58T A% PG o
A& FAshe 571 £ tﬁﬁ}@ e B¢ 1384
_\f.;r)rg}oq % 1524 n}x—l o7 o} Oh:,Hl: o) Nr‘s@%&
} 28 HEollE vl 13k 4@ oy 3y 2 R
Ak 28, ohich; 1, A8 ohith; 042 57k A
52 AHgstel WS Yolskainh JYi WA AR
24X17 P& AFBSISACE

3. 32N 3

ogooutﬂakg CANAH
1998) & o] &3l EAE9ln ’53 S e @Z 5, I
5, &5, olF, R T AAF, 3F S 2 A

ot
1
Ooz(r
off
é
i al
oy
—
[\\]
r-{u

E Ao 11502 F-F8lo] 1 S st B}
gk BE SAEAL SAS (Statistical Analysis System)
package program® ©]€sle] Aglslqict. 7}t = o]t
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Z AN B8 WM4E Chi-square testE o1 83F
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o} A3 AAET BAFlA 2H 2} 149.16 + 11.60 cm,
14690 + 9.36 cmolQa AEL 37.16 + 8.59 kg,

52.15 + 11.04 kgo| et MRS AT HAF 2 2+
15.93%, 39.67%, HIH=+= 86.47%9} 126.42%°1%.T.
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B3t A3 154 WHe) JPNA ZAblA @S Hol:
Table 1. Anthropometric parameters of subjects
Underweight Overweight
(n=16) (n = 23)
Height (cm) 149.16 + 11.60" 146,90 £ 9.36
Weight (k@) 37.16 £ 8.59 52,15 + 11.04
Body fat (%) 1593 £ 3.94 30.67 = 6.46
Obesity index (%)% 86.47 £ 6.65 126.42 + 17.01
1) Mean £ SD.

2) Obesity index (%)
dard weight x 100

= (present weight-standard weight) /s*an-

Table 2. Changes of nutrition knowledge, nutrition attitude and food behavior test scores after nutrition education

Pretest (A) Posttest (B) Follow-up (C) B—-A C-A
N Total 11.8+19" 129+ 1.7 127 1.6 e
N‘::fxl odge Undeweight 117 £1.9 13118 124 + 2.1 -
Overweight 119+19 12.8 £ 1.7 13.0£1.2 -
Total 338 +52 37.7 £ 64 365+ 6.1 *
Nutrition affitude  Underweight 33.1 £5.1 373+ 64 359+72 *
Overweight 343+53 38.0 = 6.5 369 £ 55 "
Total 289 + 5.6 - 284 + 53 -
Food behavior Underweight 28048 - 284+ 565 -
Overweight 29.6 + 62 - 285+ 54 -

1) Mean £ SD.

2) ==+ significantly different at p <0.001
+*: significantly different at p <0.01

*: significantly different at p <0.05
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11.8 + 1,984 7 AFo= 129 + 17408 597
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Tabie 3. Changes in excercise habits in subjects before and é months after the education n (%)
Pretest Follow-up Total Sig.”
Thr> 12 (16.44) 18 (24.66) 30 ( 41.10)
1-2hrs 23 (31.51) 16 (21.92) 39 ( 53.42) 22=3.3388 (df=2)
Tolal 2
3hrs< 3(410 1137 4( 548) NS
Total 38 (52.05) 35 (47.95) 73 (100.00)
1hr> 4 (12.50) 8 (25.00) 12 ( 37.50)
Underweight 1-2hrs 10 (31.25) 7 (21.88) 17 ( 53.13) 22=2.1961 (df=2)
3hrs< 2 (625 1(313) 3( 938 NS
Total 16 (50.00) 16 (50.00) 32 (100.00)
1hr> 8 (19.51) 10 (24.39) 18 ( 43.90)
Overweight 1-2hrs 13 (31.71) 9 (21.95) 22 { 53.66) =1.7379 (df=2)
3 hrs< 1( 244) 0 ( 0.00) 1( 244) NS
Total 22 (53.66) 19 (46.34) 41 (100.00)

1) Sgnificance tested of p<0.05
2) Mot significant
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19 (Fig. 1; Ryu 1997) & o]g3ld £33 AH= Ta-
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Table 4. Perceptions of body image of underweight and overweight group r (%)
3 4 5 6 Sig.”
Pretest 1(2.08) 4 ( 8.33) 9 (18.75) 2 (417)
) Posttest 0 (0.00) 5 (10.42) 10 (20.83) 1( 208 =2.338 (df =6)
Underweight 2
Follow-up 1(2.08) 6 (12.50) 7 (14.58) 2( 417 NS
. Total 2 (417) 15 (31.25) 26 (54.17) 5 (10.42)
Ideal figure
Pretest 1(1.49) 10 (14.93) 11 (16.42) 0( 0.00)
. Posttest 0 (0.00) 6 ( 8.96) 14 (20.90) 3 ( 4.48) 22=6.241 (df=6)
Overweight
Foliow-up 1(1.49) 5 ( 7.46) 14 (20.90) 2( 2.99) NS
Total 2 (299) 21 (31.39) 39 (68.21) 5( 7.46)
Pretest 0 (0.00) 2(417) 9 (18.75) 5 (10.42)
) Posttest 0 (0.00) 3 ( 6.25) 10 (20.83) 3 (625 22=4.133 (df=6)
Underweight
Follow-up 0 (0.00) 3( 625 11 (22.92) 2( 417 NS
Total 0 (0.00 8 (16.67) 30 (62.50) 10 (20.83)
Desired figure
Pretest 0 (0.00) 5(7.25) 14 (20.29) 4 ( 5.80)
. Posttest 0 (0.00) 4 ( 5.80) 15 (21.74) 4 ( 5.80) 22=1.076 (df:=4)
Overweight
Follow-up 0 (0.00) 5( 7.25) 16 (23.19) 2 ( 2.90) NS
Total 0 (0.00) 14 (20.29) 45 (65.22) 10 (14.49)
1) Significance tested of p <0.05
2) Not significant
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Table 5. Comparison of daily nutrient intakes before and 6 months after the nutrition education

Nutrient Total Underweight Overweight
Pretest Follow-up Pretest Follow-up Pretest Follow-up
Energy (kcab) 18455 = 546.0" 18384 + 3754 19593 + 567.6 18084 % 3938 17663 £ 5283 1859.2 + 369.6
P-otein (g) 723+ 231 735+ 242 747 £ 245 693+ 222 707 = 224 765+ 255
Animal (g) 383+ 180 393+ 188 387+ 152 359+ 160 379+ 200 417+ 204
Plant (@) 341+ 180 342 + 9.3 360 164 334 + 9.4 328+ 113 348 9.5
Fat (@) 53.1 £ 207 564+ 194 534+ 205 523+ 151 528+ 21.2 592+ 21.8
Animal (g) 2656+ 122 265+ 127 263 = 109 247 + 102 266+ 132 277+ 143
Plant (@) 266+ 149 299+ 133 271+ 166 276+ 1238 262+ 139 315+ 141
Carbohydrate 2703 + 904 2623+ 536 2055+ 846 2684+ 603 2627 919 2880+ 493
siber (@) 45+ 2.3 48 + 2.6 53 * 2.7 49 + 22 40 + 1.8 4.7 = 29
Ash 183 = 6.5 203+ 102 18.7 = 7.7 2156+ 135 18.1 = 5.7 19.4 £ 7.3
Ca (mg) 4799 = 3171 5296 + 3063 4802 = 330.1 497.7 £ 2675 479.6* 3152 551.8+ 3344
Animal (mg) 2823 + 2650 2911 £ 2550 2795+ 2959 2533+ 2269 2842+ 2483 3173+ 2748
Plant (mg) 197.6 = 1108 2309+ 1209 2008+ 1026 2256+ 1012 1954+ 1183 2345=x 1349
P (mg) 1071.7 =+ 407.1 1097.3 + 4067 10934+ 4984 10335+ 3915 1056.7 £ 350.1 1141.7 = 419.8
Fe (mg) 98 = 3.2 110+ 3.6 104+ 40 104 + 3.7 95+ 25 1.4 £ 35
Animal (mg) 356+ 1.6 33+ 1.6 38 + 1.1 28 =+ 1.0 33+ 1.8 3.7 % 1.8
Plant (mg) 64 + 29 77 * 2.8 6.6 = 3.8 7.6 * 32 6.3 £ 22 78 = 27
Na (mg) 4047.6 = 1588.4 42204 = 2001.3 41734 + 1885.6 4218.8 = 2028.4 3960.0 + 1383.5 4221.4 £ 20280
K (mg) 2117.3 £ 9783 23334 % 9248 2197.6* 12246 23004 = 9129 2061.5=* 7891 23564+ 9528
Vit A (RE) 5985 + 3226 7284 = 491.7 571.1 + 3325 7031+ 4165 6176+ 3216 7460* 5553
Retinol 204.7 £ 181.2 223.3 £ 250.1 1641 £ 1893 2239+ 231.0 2330=x 1739 2229+ 2676
Carotene 20399 = 1573.4 2813.3 £ 24912 20664 + 19054 2707.4 £ 1829.1 20215+ 1341.5 2887.0 = 2902.6
Vit B (mg) 1.3 % 0.6 14 = 05 14+ 0.6 15+ 0.6 1.3+ 0.6 14+ 0.6
Vit B, (m@) 1.3 + 0.6 14 = 0.7 12+ 05 14 + 0.7 1.4 + 0.6 14+ 0.6
Niacin (mg) 163 + 7.8 16.2 + 8.5 16.4 + 7.7 15.7 8.1 16.1 = 8.1 16.6 £ 8.9
Vit C (mg) 698 = 454 1201 £ 120.1° 796+ 549 1111 % 769 630+ 372 1262+ 1442"
Cholesterol 321.1 £ 2040 3544 + 2286 3459 *+ 236.1 3000 £ 1967 303.8+ 1820 3922% 2454
1) Mean =+ SD.

*: Significantly different at p<0.05
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Table 6. Comparison of food infakes of from each food group before and é months after the nutrition education (g/day)
. Total Underweight Overweight
Nutrient
Pretest Follow-up Pretest Follow-up Pretest Follow-up

Potatoes 2683+ 6858" 1681t 3292 314+ 478 172+ 365 237+ 809 165 310
Cereals 307.13 = 12485 31147+ 8197 327.7 1266 3245+ 720 2928 +1244 3024+ 887
Fruits 122,32 = 213.17 16558 = 21987 1146 +170.2 151.5 = 193.8  127.7 £ 2422 1753 = 24).1
Eggs 48.02 = 4195 48.24 = 44.16 506 = 41.6 375+ 43.8 483+ 428 557+ 438
Sugar and sweetner 502 6.63 821 = 1226 69+ 80 51+ 8.1 37+ 52 103+ 143
Pulses 27.55 + 4742 3491 + 4829 424+ 68) 302+ 374 172+ 213 399+ 558
Fungi & mushrooms 254+ 1158 067+ 221 04+ 15 02+ 08 40+ 150 10+ 28
Fish, Shellfish 33.44 = 48.89 4714+ 6292 438 + 596 463 = 503 262t 396 417t 656
Milks 200.87 = 246.14 180.51 £ 25229  201.3 + 266.9 152.5 £ 206.2 200.6 +236.8 200 =+ 2828
Oils and fats 8.056 £ 10.61 765+ 527 104 £ 157 67x 40 67+ A2 83+ A0
Meats 9285+ 83.48 86.80 = 61.53 81.1 + 63.9 819+ 426 101.1x 953 902+ 726
Beverages 4924 + 9519 39.21 + 88.73 60.0+ 913 540+ 1125 41.8 £ 991 289 = 63.5
Prepared foods 077+ 354 23.08 = 80.99 19+ 54 188 = 750 0 26,1 £ 854
Seasonings 2134 + 1663 23.09 = 16.00 252+ 223 188 = 12.7 187+ 11.0 27.3% 170
Nuts and seeds 073+ 232 021+ 052 1.3+ 35 03+ 06 03+ 08 02+ 05
Vegetables 178.92 = 12496  213.76 = 146,16  206.4 + 160.2 2282 + 1426 1598 = 924 203.7 £ 150.9
Seaweeds 137 £ 319 233+ 327 13+ 24 28+ 32 16 37 20+ 33
1) Mean = SD.
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