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Nutritional Status and the Effects of Nutrition Education among Elementary

Students Attending Community Child Center in Dong-gu, Ulsan
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ABSTRACT

This study was conducted to find the nutrition status and the effects of nutrition education
by comparing the condition of the subjects before and after the education among elementary
students attending a community child center(CCC). The subjects of the study were 70
elementary school students in CCC in Donggu, Ulsan as a control group compared to other
87 elementary students in the same age and the same area. The result were as follows. The
students in CCC showed higher rate of skipping breakfasts and less rate of having snacks,
compared with control students. Also they showed lower scores of both nutrition knowledge
and dietary belief. The CCC group had higher rate of skipping meals, especially on
weekends(72.9%), and showed less nutrient intakes than the control group. After the nutrition
education, nutrition knowledge and dietary beliefs of the nutrition group showed better results
but no difference in their dietary attitudes. The education did not make significant differences
in the rate of skipping meals and in the nutrient intakes. Considering all the results above,
an adequate plan for providing meals is required as well as a nutrition education for
improvement of the poor nutrition condition of children in CCC.

Key words: Community Child Center, nutrition status, skipping meals, nutrition education,
nutrition intake
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Table 1. Characteristics of subjects

& 145.2cm, A5 37.5kg, BMI H 18.2, ofol= 4l
& 142.9cm, A 37.6kg, BMI B 17.6°0.2 T
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stk

20093 w0 ARAATFE(MGL, 2009)l 2] A

3kad 20093 318} 7) LB

o] AR ER

ZAHMEST, 2009)] BMI A% S3XWM 29|55 &
A2 ABE 7T A= Table 33 2t} F &
bl A e} fo Al AolA = fllem AAF
off mlsl g} vkl obgo] Bas & 5 3l
At

2. Mg HE] =A
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o} ob A2 dutolEol 11.4% U Hlsl A %of
SAE obgEol 35.7%% A2 Ee] FolHoR &
ohoh, FAkA o] 2GS tld o= & Jung(2002)

N(%)
Description Control Community child center Total
Gender B<.)y 47( 54.0) 28( 40.0) 75( 47.3)
Girl 40( 46.0) 42( 60.0) 82( 51.7)
4th 29( 33.3) 21( 30.0) 50( 31.5)
Grade 5th 31( 35.6) 24( 34.3) 55( 34.7)
6th 27( 31.0) 25( 35.7) 52( 32.8)
Grand mother/Grand father 1( 1.2) 6( 8.6)* 7( 4.5)
Mother 78( 89.7) 41( 58.6)*** 119( 76.2)
Person preparing Father 7( 8.1) 7( 10.0) 14( 9.0)
meals Brother/sister 1( 1.2) 5( 7.2)* 6( 3.8)
Self 0( 0.0) 9( 12.9)*** 9 5.8)
Other 0( 0.0) 2( 29 2( 1.3)
Total 87(100.0) 70(100.0) 157(100.0)
*p < 0.5, *** p < 0.001
Table 2. Anthropometrics of subjects
o Control group Community child center )
Description X p
Boy Girl Total Boy Girl Total
Height(cm) 14724817 147.0£7.2  147.1£7.7 14524107 142.9+10.0 143103 -961  0.328
Weight(kg) 39.9+9.5 39.0+8.2 39.548.9  37.5£10.0 37.6+8.1 37.6£89  0.393  0.685
BMI” 18.2+£3.0 18.0£2.8 18.14£3.0 18.242.2 17.6£2.9 18.0£2.5 -.893  0.346
" Mean £ SD

? BMI= Body Mass Index (Weight(kg)/Height’(m))
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Table 3. Distribution of body size according to body mass index

N(%)
Control group Community child center )
Boy Girl Total Boy Girl Total P
Under weight" 5(10.6)  4( 10.0) 9 104) 2( 80) 3( 81 5 8.1)
Normal 36( 76.6) 31( 77.5) 67( 77.1) 18( 72.0) 30( 81.1) 48( 77.3) 700 477
Overweight 4( 8.5) 4( 10.0) 8( 9.2) 4( 16.0) 1( 2.7) 5( 8.1)
Obesity 2( 43) 1( 2.5) 3( 3.5 1( 4.0 3( 8.1 40 64
Total 47(100.0)  40(100.0)  87(100.0)  25(100.0) 37(100.0)  62(100.0)

Y Under weight : <5%, Normal :
according to MEST(2009)
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Table 4. Eating habits of subjects

85%= <95%, Obesity : =95% of BMI-for-age

AAoZ vl =& Ao Z YETH
7k A AEle Rk olso] 78%(89.7%), A
ol AE o}Fo] 46%(65.7%)°] HHITIL &
]
.

o] %ol EAIE ofFol

A AFs e & AT 4

N(%)
L Community 2
Description Control i Total X p
child center
Everyday 0 0.0) 4C 5.7 40 2.5)
L. 3~4/week 2( 22) 10( 14.3) 12( 7.6)
Skipping
breakfast 1~2/week 8( 9.2) 11( 15.7) 19( 12.0) 4.004 0.00
No skipping 77( 88.5) 44( 62.9) 121( 76.2)
Non-response 0 0.0) 1( 1.4) 1( 0.6)
Total 87(100.0) 70(100.0) 157(100.0)
Yes 78( 89.7) 46( 65.7) 124( 78.1)
No 9( 10.3) 22( 31.4) 31( 19.5) 3.339 .001
Non-response 0( 0.0 2( 29 2( 1.3)
Total 87(100.0) 70(100.0) 157(100.0)
Snack Once/day 50( 64.0) 27( 59.4) 77( 61.6)
Twice/day 15( 19.2) 12( 26.4) 27( 21.6)
Three times/day 9( 11.5) 2( 44) 11( 8.8) .604 534
Often/day 1( 1.3) 5( 11.0) 6( 4.8)
Non-response 3( 3.8) 0C 0.0 3( 24
Total 78(100.0) 46(100.0) 124(100.0)
Yes 42( 48.3) 29( 41.4) T1( 44.7)
Unbalanced diet No 45( 51.7) 38( 54.3) 83( 52.3) 320 748
Non-response 0(C 0.0 3( 43) 3( 1.9
Total 87(100.0) 70(100.0) 157(100.0)
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Table 4. Nutrition knowledge score of the subjects
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At o}5of H|3) 2,3,6,8,10H 3ol A gk
Ao

<5
HE Fela o8 dobs Aol AlE of5ol

d of

=

Uk ob5-Eol s YA Aol REFE & % 9l
]

2) A A
AR A48 Aldol BE AHS Table
ssb 2T} obdalAe] Fa4, Ak 13 The]

L. Community 2
No Description Control . p
child center
1 Nutrient that builds up muscle is protein. 0.82+0.39 0.89+0.31”  1.100 .233
2 Eating vegetables makes one fat. 0.64+0.48 0.26+0.45 -4.152 .000
3 Obese children should eat high-calorie food. 0.94+0.23  0.264+0.45 -8.867 .000
4 Eating fruit as a snack is better than eating fried chicken or pizza. 0.83+£0.38  0.68+0.47 -1.656 .074
5 Instant foods facilitate obesity and hypertension. 0.91£0.29  0.92+0.27 234 811
6 It is better not to eat once a day. 0.98+0.15 0.344+0.48 -7.971 .000
7 The expiration date is the last date one can eat the food. 0.40+£0.49 0.24+0.43 -1.790 .063
8 Packing paper of the packed product has the information for the food. 0.94+0.23 0.82+0.39 -1.850 .027
9 Hands are the most feasible part of one's body being polluted by bacteria. 0.95+0.21 0.8440.37 -1.747 .034
10 The food preserved on the refrigerator is safe for a long time. 0.93+£0.26  0.32+0.47 -7.581 .000
Total 8.34+1.1 557+1.1  -10.887 .000
Y Mean + SD
Table 5. Dietary belief score of the subjects
L. Community N
No Description Control . X p
child center
1 It is important to have breakfast.” 481+048” 4614091 -1.410 0.103
2 Eating is closely related to one's health. 4.63+0.74 4.69+0.65 0.493 0.611
3 The amount and kinds of foods do not matter when eating snacks.  4.02+0.84 3.67£1.31  -1.680 0.062
4 1t is good to only eat snacks instead of meals. 4.57+0.73 4.06£1.30  -2.527 0.004
5 Nutritional education is necessary. 3.80£1.13 3.90+£1.08  0.499 0.614
Total 21.83£2.26  20.94+2.40 -2.116 0.033

" Responses for item were given a score from 0 to 5. A higher score indicates better dietary beliefs.

? Mean + SD
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Table 6. Dietary attitude score of the subjects

No Description Control cch(ﬁzmcil:lltz x> p
1 I preserve dietary etiquette during meal times". 3.76+0.87% 3.80+0.85 0.235 0.814
2 1 choose to eat only foods I like. 3.43+1.01 3.43+1.09 -.003 0.998
3 1 eat healthy foods whether I like it or not. 3.45+0.95 3.68+0.88 1.336 0.176
4 1 do not stop eating foods ever though I am full. 3.89+1.00 3.66+1.26 -1.047 0.270
5 1 check food labels when buying foods. 3.53+1.27 3.23+£1.22 -1.256 0.207
6 1 exercise frequently. 3.96+1.24 3.27£1.39 -2.701 0.006
7 1 wash my hands before eating. 4.66+0.50 4.68+0.47 0.210 0.831
8 1 usually eat foods that contain protein. 3.23+1.22 2.98+1.13 -1.115 0.258
9 1 usually eat vegetables. 4.11£1.05 3.82+1.24 -1.294 0.180

Total 34.01£5.02 32.55+4.09 -1.641 0.087

D Responses for item were given a score from 0 to 5. A higher score indicates better dietary attitude.

» Mean + SD
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Table 7. Frequency of skipping meals by diet record method

N(%)
Description Control C(?mmunity X 2 P
child center
2/day 0( 0.0) 3( 43)
Weekday 1/day 2 24) 14( 20.0) -5.840 .000
Non-Skipping meal 81( 97.6) 53( 75.7)
3/day 0o 0.0 6( 8.6)
Weekend 2/day A 48) 14( 20.0) 8.882 000
1/day 19( 23.0) 38( 54.3)
Non-Skipping meal 60( 72.6) 12( 17.1)
Total 83(100.0) 70(100.0)
Zrhn. wekA A GolsAlE o Hus obFEY ZHEER)S 7|Fo 2 Friglon, 1 9 ddas
Foo| d4Es #57] M= Stugas A BELAFEEAR)S 7|Fo 2 PHIaF olst 4
HolFAlE o] F2jo] o] FofA|A| k= FEol F AR HEES FEAT duk o A Yoks
o] o] ol = R 7 A AR o] & AlE] obEztel dda A d&, HE B
2l tiFo] daghE A Ett HIERI C, f4ths A Qg BE FdaolA o4
o2 zo]7} glo} A YolFAlE ol Y= otss
2) ki AF A o] FFAF FEi7t Lk obsell wis) v Az
A EAEY Y 1Y d¥L: AT < Hof Tk AHolsAlE obsEo] BY A
Table 83} 2T} ol B 293t FFaHAF AE Salol A, A2 A HosAlE ellM F2 o]
o] Htgkolth, Fda AFHFS 2010 F=Q F& AFHANE B8t YRl obsSol g} FF4
AH71ES AHESEAAL, dvA e B¢ 28+7% AHTE @2 ol fre ol A 2 nlel o] o}
Table 8. Nutrient intakes of weekday
Nutrient Control group Under EAR? Community child  Under EAR? ) .
(%) center (%)
Energy(Kcal) 2055.4+421.5" 1567.6+477.2 -9.997  0.000
Protein(g) 81.4+ 20.8 65.6+ 21.3 6.8 -6.957 0.000
Fat(mg) 62.9+ 18.7 433+ 172 -10.096  0.000
Ca(mg) 769.6+£272.3 39.2 463.7£171.7 93.2 -12.343 0.000
Fe(mg) 14 £ 4.1 5.4 14.0+ 6.2 18.4 -.007 0.994
Vit A(RE) 964.7+534 24 733.8+737.0 32.6 -3.301 0.001
Vit Bi(mg) 12+ 04 5.4 1.0+0.4 17.4 -3.013 0.003
Vit Ba(mg) 14+ 04 7.2 1.0+0.4 353 -7.515 0.000
Vit Bg(mg) 19+ 08 24 1.9+0.7 8.9 -1.015 0310
Niacin(mg) 17.5¢ 7 6.0 15.4£5.6 15.3 3.066  0.002
Vit C(mg) 74.6+39.2 33.7 77.8+39.8 30.5 0.745 0.457
Folic acid(ug) 229.6+£94 68.7 236.1£96.3 54.7 0.636 0.525
" MeanSD

 EAR(Estimated Average Requirements)



X|otSME0f T = =

on
ol
=

A A2lo] @37 W& AR AzEh FHY FUFA AAHF2 Table 99 2ot 29

PEAEE FAI LT olstE AHASI= HI &l FEAE FHFE HYo vls) oS Adetdnh o
Uit o}5-9] Z9-olle Z45(39.2%), BIEF] C(33.7%), Hh olFo] A= HYel nls) thFEe] F¥4L
AAH68.7%) TollA Hlud =4 YERhY o] & F&F ol B o o]l ok Bl&o] ¢ =&
&0 HAAHE Eo|7] A% o] o3 A= A < Bo] FT} ol A4 AHAE XX vt
ZrEh, o] Hla X HotFAlE ofFol Yo+ 9} o] HAd vl5)] FHell= B LR
HIET] B6(8.9%)E Al 9g B JFAA u$- s A-3 FEFFEOl ol FARAA Kohr] wE
2 HEE Yeh ufg A2 EE Y Ao AZHET wba] Fo| e A-3 Gk
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A 7FE BEg Fgioll sh B AT gk 3 BAWer & Ao g AZdrh
Z AFolsAlE o TUE ols 59 A9+ 93.2% 53] AFolsAE e gy otsE9 79
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Table 9. Nutrient intakes of weekend

Nutrient Control group Under EAR” C(?mmunity Under EAR p
(%) child center (%)

Energy(Kcal) 1655.5+660.7" 1024.6+457.5 -7.232.000
Protein(g) 70.1+ 57.7 72 36.3+ 19.6 50.5 -5.072  .000
Fat(mg) 51.1+ 29.8 30.1+ 193 -5.524 .000
Ca(mg) 432.14282.8 81.9 200.9+169.0 98.9 -6.452 .000
Fe(mg) 1.1+ 5.1 36.1 63+ 44 719 -6.634 .000
Vit A(RE) 728.8+496.1 313 318.0+322.9 74.7 -6.387  .000
Vit Bi(mg) 12+ 06 20.5 09+ 0.5 33.7 -3.705  .000
Vit By(mg) 1.1+ 06 38.6 0.7+ 04 71.6 -438  .000
Vit Be(mg) 1.7+ 09 15.7 0.8+ 0.7 69.5 -7.074  .000
Niacin(mg) 15+ 7.9 21.7 6.8+ 4.9 76.8 -8.189  .000
Vit C(mg) 61.4+ 40.8 53 244+ 28.1 89.5 -6.882  .000
Folic acid(ug) 187.4+107.6 79.5 97.1+ 82.8 94.7 -6.138 .000
) Mean+SD

* EAR(Estimated Average Requirements)

Table 10. The scores of nutrition knowledge, dietary

belief, and dietary attitude after nutrition education

2

Description Before After X p
Nutrition knowledge score” 5.42+1.22" 9.11+1.20 -9.439 .000
Dietary belief score” 21.31£2.00 22.5042.16 2.482 020
Dietary attitude score” 32.69+3.85 34.0045.02 -.945 353

D Responses for item were given a score from 0 to 1. A
2 Responses for item were given a score from 0 to 5. A
% Responses for item were given a score from 0 to 5. A
“ Mean £ SD

higher score indicates better Nutrition knowledge.

higher score indicates better dietary beliefs.

higher score indicates better dietary attitude.
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Table 12. Nutrients intake of weekday after nutrition education
Nutrient Before After )(2 p Under EAR”
(%)
Energy(Kcal) 1560.4+£379.9" 1614.7+365.6 -.825 412
Protein(g) 66.8+ 17.7 68.0+ 19.3 -.384 702 6.6
Fat(mg) 458+ 14.9 39.7+ 13.9 2.487 .015
Ca(mg) 458.8£137.6 682.5+£292.0 -6.113 .000 57.9
Fe(mg) 13.6+ 5.9 149+ 4.6 -1.433 155 7.9
Vit A(RE) 544.5+4241.8 881.84593.6 -4.406 .000 19.7
Vit Bi(mg) 1.0+ 03 1.1+ 03 -1.062 291 6.6
Vit By(mg) 1.1+ 04 1.0+ 04 1.216 227 27.6
Vit Be(mg) 1.8« 0.5 2.0+ 0.7 -2.090 .040 6.6
Niacin(mg) 15.0+ 4.4 159+ 4.4 -1.243 217 6.6
Vit C(mg) 76.1+ 42.1 94.5+ 46.8 -2.661 .009 11.8
Folic acid(ug) 233.4+ 89.7 270.4+109.6 -2.775 .007 42.1
Y Mean+SD
2 EAR(Estimated Average Requirements)
Table 13. Nutrients intake of weekend after nutrition education
Nutrient Before After )(2 p Under EAR”
(%)
Energy(Kcal) 99.01+436.9" 1064.6:482.8 -934 354
Protein(g) 34.1+ 18.2 42.0+ 19.7 -2.488 .016 28.6
Fat(mg) 28.9+ 15.7 31.5+ 20.8 -730 468
Ca(mg) 197.5£172.7 216.6+£164.0 -.650 518 94.3
Fe(mg) 6.1+ 4.1 6.4+ 3.8 -.543 .589 65.7
Vit A(RE) 324.04£362.5 331.3+238.2 -.133 .895 54.3
Vit Bi(mg) 0.8+ 04 09+ 0.5 -.642 523 20
Vit Bax(mg) 0.7+ 04 0.8+ 04 =715 477 57.1
Vit Be(mg) 0.8 0.7 1.0+ 1.0 -1.722 .090 57.1
Niacin(mg) 6.2+ 4.6 84+ 49 2912 .005 543
Vit C(mg) 25.9+ 31.6 28.2+ 25.1 -.560 577 77.1
Folic acid(ug) 101.1+ 95.5 104.5+ 66.7 -232 817 914
Y Mean+SD
2 EAR(Estimated Average Requirements)
St Aol BAlE FHol ABD 0 T ol felHoz FuE
AL AN S AATOEA Y2 4 YFAE F FL Y%4 AF AHE Table 13
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