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Abstract

This study was an investigation of obesity, food habits and daily nutrient intakes of the 4th grade elementary school students
in daejeon,

A total of 148 children(male:71, female:77) participated in the study. We classified the subjects into normal group and obese group
according to the grade of obesity indices by body fat ratio(BFR), 70% of the male and 31% of the female were obese group.

The average height, weight were 140.1+4.9cm, 33.0:3.6kg(obese group), 141.9+5.7cm, 42.0+3.6kg(normal group) for the male,
141.2+6.4cm, 42.4+62kg{obese group), 139.5+6.4cm, 33.0+4.5kg(normal group) for the female, Weight showed a noticeable increase
in the obese group, but height was not statistically significant,

In dietary habits, it wasn't statistically significant but male obese group showed statistically increase in terms of eating fast(p<0.05)
and eating snacks before sleeping(p<0.01) and female obese group was higher in frequency of eating out a month than normal group

Energy intakes of obese group was more than normal group and the average intakes of Vit A, folic acid, Ca, were below the
RI. The average intakes of vit A, vit C, folic acid, Ca, were also below the RI in normal group. The average intakes of vit A, folic
acid, Ca, Fe were below the RI in female, Especially in female the intake of Ca was only 53.6%(obese group), 56.4% (normal group)
of RI.

From these results, we knew prevalence of obesity in elementary school students were high and obese groups were high in energy
intakes but low in essential nutrients. Therefore we have to try to prevent and treat childhood obesity. So nutrition education of
balanced diet and good dietary habits is needed for elementary school students.
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<Table 1> General characteristics of subjects
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B QTFRgAES) AAY 54e Table 2004 nE
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U12:64cme| 9L, MRS e WSt ostae

140.1+4.9cm, 139.5+64cm= f2]3Q Ao|7} gle AL
2 dEikth ole HAEHE04)e] AFAsdA et
2580 FYEe] WFAF 141.71:828cm & H[=F
FEIHT el FFAF 7 (2006)2] HHA7ELA
el 91142 3, o 138Cm B A vhehyic
AF2 wgrgr G o84 Zhet 42.0:3.6kg,
424+6.2kgo] i, HITERA] P2 FEHAE AR
33.0+3.6kg, 33.0+4.5kg= $-2)F ¢l Fo|E Hgth T=9l
FFF7E(000)2] AHFLFAT 114 H,o
71z} 34.5kg RekgHed vITEA ge g4 433
g 79 #Zgke} gk AL AN FA ekt
dshale) 49.7%, ool 24.3%71 HiwtE Aoz 1}
Elgten, Higtg detdla oF4e] AAGEL 27
28.6+5.0(%), 32.6x3.1(%)0)sdiL, ®lwretx] @ Iepy
oS- 17.9+2.3(%), 21.8+33(%)= H-2AF<l =ol7t 9l
© ALE ekt 1953 317]8te] @FelHE g+

male female

not obesity obesity not obesity obesity
age of mother(year)

25-30 1 (4.8) 1 (2.0) ] 0
31-35 8 (33.1) 13 (26.5) g (17.0) 3(12.5)
36-39 5 (23.8) 19 (38.8) 27 (50.9) 1 (45.8)
>40 7 0(33.3) 15 (30.8) 7(32.1) 0 (41.7)
total 21(100.0) 43 (98.0) 53(100.0) 24(100.0)

xo-test 2.00g" 0.734'

mother's job

ves 11 (52.4) 24 (49.0) 26 (49.1) 15 (62.5)
no 10 (47.8) 25 (51.0) 27 (50.9) g (37.5)
total 21(100.0) 43(100.0) 53(100.0) 24(100.0)

X —test 0. 0685 1.198%

family type

extendad family 1 {4.8) 3 (8.1) 12 (22.6) 4 (18.7)
nuclear family g (80.5) 45 (93.9) 41 (77.4) g (78.2)
small family 1 (4.8) 0 0 1 (4.2)
total 21(100.0) 43(100.0) 53(100.0) 24(100.0)

¥ —test 2.39¢" 2.49g%
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<Table 2> Anthropometic measurement and body composition of subjects by BIA

Mean + S.0 Mean + 5.0
Variable Maleln=71) o Female(n=77) o
Not Obesity Obesity MNot Obesity Obesity
(n=21,3%) (n=49,7%) (N=53,7%) (N=24,3%)
Height 140.1+4 9 141.9+5.7 ns?) 139.5+6.4 141.246.4 ns
Weight 33.0+£3.6 42.0+£36 **3) 33.0£4.5 42.446.2 o
BFR(%)1) 17.8942.3 2861450 ox 21.843.3 32,6431 o
BMIP 19.84+14.5 20.7+2.1 ns 16.8+1.5 21.2421 o

1) BFR(%) : Body fat ratio

2) ns : Not significant difference between two groups at p<0.05 by t-test

3) #* . Significantly different at p<0.01 by t-test
4) * : Significantly ditterent at p<0.05 by t-test
5) BMI : Bocdy mass index
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<Table 3> Food habits of subjects

o WF $Fol FVEle o] d 4 glenz o]
g Z5o] Pasith
AAEFE AHANERARIAE A AA3A Fen

I OE E0E Q4T dstge] A7 796%, 875%
gon, vgaA Fe Feas oJotalo] 762%, 774%
2 HgEd] BE 949 Aol gole, 28l ¥
g Ao dAEF=Y PNz @ £FoR
e, ol EAA004)8] HTelA #HAELSo
BANE 24 An =4GR 56%7} YARA GE

oz gyt AuT o £ 3otk

949 FANERANAE WRe deras ojshaol
742} 592%, ¢ 625%7F Beol 2-3¢ 4L BT &
Ysdn, wEg deds s BSE 571%,
585%02 JEh} v @, oistae) o4 AAder
Z w0 JEsTh Hog Qe Aneg 24904
et A9 A9 Zm e iUt Axstaug
B/ Wl $a9 e 52 2t A=,

male female
not obesity obesity not obesity obesity
frequency of meals a day
1 1 (4.8) 1T (2.0 0 a
2 3 (14.3) 5(10.2) 10 (18.9]) 2 (8.3)
3 7 (81.0) 36 (77.6) 42 (79.2) 22 (91.7)
4 0 5(10.2) 1 (1.9 0
total 21(100.0) 49(100.0) 53(100.0) 24(100.0)
¥ —test 2,760 1.936"
eating speed{minute)
<5 1 (4.8) 9 (18.4) 1 (1.9 3 (12.5)
10 5(23.8) 19 (38.8) 14 (26.4) 4 (16.7)
15 9 (42.9) 16 (32.7) 21 (539.8) 14 (58.3)
>20 6 (28.6) 5 (10.2) 17 (32.1) 3 (12.5)
total 21(100.0) 49(100.0) 53(100.0) 24(100.0)
X —test 6. 449" 7.563"
frequency of overeating
a week 16 (76.2) 36 (77.6) 35 (66.0) 22 (91.7)
scarcely 4 {19.0 10 (20.4) 16 (30.2) 2 (8.3)
34 1 (4.8) 1 (2.0 1 (1.9
>0
total 21(100.0) 49(100.0) 52 (98.1) 24(100.0)
¥ -test 0. 396" 5.251"
frequency of breakfast
everyday 14 (66.7) 32 (65.3) 39 (73.6) 18 (75.0)
3-5/week 4 (19.0) 9 (18.4) 7 (13.2) 2 (8.3)
never 3 (14.3) 6 (12.2) 7 (13.2) 3 {12.5)
total 21(100.0) 47(95.9) 53(100.0) 25 (95.8)
¥ —test 0.030" 0.323"
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frequency of snaking a day

never 5 (23.8) 7 (14.3) 1 (1.9) 3 {12.5)
1 9 (42.9) 22 (44.89) 26 (49.1) 13 (54.2)
2 7 (33.3) 15 (30.6) 19 (35.8) 5 (20.8)
>3 0 4 (8.2) 7 (13.2) 3 (12.5)
total 21(100.0) 45 (98.0) 53(100.0) 24(100.0)
¥ -test 2.514% 4.863"
frequency of milk
scarcely 3 (14.3) 2 (4.1) 8 (15.1) 3 (12.5)
sometines 6 (28.6) 15 (30.8) 9 (35.8) 8 (33.3)
almost everyday 4 (18.0) 12 (24.5) 5 (9.4) 1 (4.2)
everyday 8 (38.1) 19 (38.8) 1 (39.6) 11 (45.8)
total 21(100.0) 45 (98.0) 53(100.0) 25 (95.8)
x*—test 2.330% 1.857"
frequency of fruit
scarcely 1 (4.8) 3 (6.1) 2 (3.8) 1 (4.2}
sometines 9 (42.9) 0 (40.8) 5 (28.3) 9 (37.5)
almost averyday 5 (23.8) 4 (28.6) 9 (35.8) 3 (12.5)
everyday 6 (28.6) 2 (24.5) 7(32.1) 11 (45.8)
total 21(100.0) (100 0) (100 0) 24(100.0)
¥ -test 0, 280" 4.467%
frequency of kimchi
scarcely 1 (4.8) 6 (12.2) 6 (11.3) 0
sometines 6 (28.6) 14 (28.8) 11 (20.8) 9 (37.5)
almost averyday 5 (23.8) 10 (20.4) 13 (24.5) 4 (18.7)
everyday 8 (38.1) 18 (36.7) 22 (41.5) 11 (45.8)
total 20 (85.2) 45 (98.0) 52 (98.1) 24(100.0)
¥ -test 0. 909" 4,953
frequency of snack after dinner
scarcely 7 (33.3) 25 (51.0) 24 (45.3) 12 (50.0)
sometines 8 (38.1) 23 (45.9) 23 (43.4) 11 (45.8)
almost everyday 3 (14.3) a 3 (5.7) 1 (4.2)
everyday 3 (14.3) 1 (2.0) 2 (3.8) 4
total 21(100.0) 49(100.0) 52 (98.1) 24(100.0)
X —test 12.123" 1.064"
frequency of fast focds
a week 16 (76.2) 39 (79.6) 41 (77.4) 21 (87.5)
scarcely 5 (23.8) 10 (20.4) 12 (22.6) 2 (8.3)
2-3/week a a a a
5-B/week 0 0 0 0
>7week
total 21(100.0) 49(100.0) 53(100.0) 23 (95.8)
¥ -test 0,101 2.076"
frequency of eating out
a month 6 (28.6) 14 (28.8) 10 (18.9) 5 (20.8)
scarcely 12 (57.1) 29 (59.2) 31 (58.5) 15 (62.5)
2-3 3 (14.3) 5 (10.2) 10 (18.89) 4 (16.7)
56 0 0 2 (3.8) 0
>7
total 21(100.0) 45 (98.0) 53(100.0) 24(100.0)
X —test 0.217% 1.007%
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B dPUAAES SFUNF 242 Table 4049 1
£ vtk 2ot

Table 4-10]A] Xi= upeh o] FetAle] 81 F AF
HHFL 17815:5526(keal)2  HIWHElA] W& I
1719.54560.8(kcal) B}t 2 Ao & UElRT 2006d 5 ut
EF 359 dHAA7ES] 2d 9% HHTFo] dot
AA 2E S0 EFHATF] 180%)F AT A
2 yelgth oA FARdEeME uTet Ao
61.115.4:28 3(CHO:Protein:Fat), vI7le}A] @& 4o
62.5:15.4:25.0(CHO:Protein:Fat) &2 %5 =|dke] 43 vl
o] FA Uelston] vihE o] 257 o £ Ao 1}
BNt $HH o]Rs F000)9] TddlM= oA T
Aulgo] 69.5:0.7:180+0.512,6:0.8 (CHO:Protein:Fat) =
B d7eE &ol7l %Y. Table 42904 Hi=njs} o]
A2 v AT velA g St A% 43
F aele AT A rAFARL oA 74 v
8o A 61.8:14.5:26.7(CHO:ProteinFat), 62.6:14.4:23.9(CHO:
ProteinFat) 0.2 Age] vl &o] & 2ol Ui

<Table 4-1> Daily nutrients intake of male subjects

Table 4-3%} Table 4-4o)A B ulg} zho] dalA)z}
A3t =5 HEPTAS} G4t HAFo] ¥ A=
Ebgtth AT g5l =5 gl da 2G4 At
€ 3= 2ol 1 f9lolgtx Atk HNEA g
AL HERICY HHF 94 w2 ALz dEnied,
ol HFH ZAKTable 3>9A4 vebd AFAE &34
o] qEFAUET} #Yd HIHst ¥ Aol 7 €9 Ae=
Ate .

Table 453} Table 4-64]4] H+& upg} o] Er)d 4
AT E4dAe Gl A% 25 Zed 437
@2 Aoz yeigdth ol %29 AFNEFA} BA
RG] dEoleti AZbE AR7] oHoZ A
w9 437t FART Fady] qEd SEFE dFuS
o] Yo ol 3] Ao AR HHFo] 2
2 FEo2 Yeuied, v A3FY Sl A%
HARGE 9402 % daFe Fvizn 448
Utk

viA|to 2 Table 479 & AWAHHAF EXdAc HTt
g Gea odstge] Zhzh 31.4+209g, 304+128g5 0w,
v ohalA] gL GEAlT ojEtAio] 30.0+169g 28.7+24.2g0
Z "9 J@eha G e F A 4AHFol =2 A
2 eyt 43T SY2EEe] S v Jehie]
2206+170.3mge = 713 w¥otm, wlwhElR] gL 3ahage]
2779+2370mg 0 2 71 =gtk o] o]d& T(2003)9]
ATdA AF =4 Z2aRA ZAHYAY 22
2 39 23024401451} H 24 HL oY)

Mot Obesity(n=28) Obesity(n=49)

Variable P

Mean £ S.D RI(%6)1 Mean £ S.D RI(%)
Energy(kecal) 1719.5+580.8 90.5 1781.5+58526 93.8 el
Protein(g) £6.2+36.9 189.1 £88.4+38.7 195.4 ns
Animal protein{g) 34.5+20.3 35.4+24.8 ns
Vegetable protein{g) 31.7+£18.5 33.0+£17.32 ns
fat(g} 54.1£33.8 49.51+£35.4 ns
Animal fat(g] 29.3+19.6 27.9+21.4 ns
Vegelable fat(q) 24.8+19.8 21.6+18.1 ns
Carbohydrate(g) 262 84859 278.54+86 .4 ns

CHO :© Protein @ Fat
61.1 1154 1283

Energy composition ratio(%)

CHO : Protein @ Fat
625 1564 1250

1) RI ( Recommended Intake) : Dietary Reference Intakes for Koreans 2006
2) ns : Not significant difference between two groups at p<0.05 by t-est
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<Table 4-2> Daily nutrients intake of female subjects

Mot Obesity(n=53) Obesity(n=24}
Variable P
Mean + S.0 ROA(%)1) Mean + 8.0 ROA(%)
Energy(kcal) 1809.7£599.5 106.4 1773124238 104.3 ns?)
Proteinia) £5.8+36.3 188 83.7£17.2 182 ns
Animal protein(g) 33.84+22.0 31.3+13.7 ns
Vegetable protein{g) 32.2417.5 32.548.0 ns
fat(g} 53.6+38.1 47.1+20.1 ns
Animal fat(g} 29.9£23.8 26.0+13. ns
Vegetable fat(q) 23.7+19.4 21.1+£10.9 ns
Carpohydrate(g) 279.5+£83.5 277.5+72.2 ns
Freray composition ratiol%) CHO © Protein @ Fat CHO © Protein & Fat
81.8 1145 1 28,7 826 1144 1 238
1) RI (Recommended Intake) : Dietary Reference Intakes for Koreans 2006
2) ns : Not significant difference between two groups at p<0.05 by t-test
<Table 4-3> Daily vitamin intake of male subjects
Mot Obesity(n=29) Obesity(n=49)
Variable P
Mean + S.D RI(%)1) Mean + S.D RI(%)
Vitamin
Vit Alsg) 380.3£178.8 £5.5 449.1£388.1 &81.7 ns?)
Retinol(ze) 131.0£101.9 136.7£210.3 ns
f—carctene(sg) 1355.41666.8 1864.5+1720.9 ns
Vit B1{mag) 3.8+13.6 433.3 2./+11.58 300 ns
Vit B2{mag) 3.8+413.5 354.5 256+11.5 236.4 ns
Vit B&(ma) 4.3£13.8 380.9 3.3£11.5 300.0 ns
Miacine(mag) 15.1£15.6 125.8 16.4£14.9 136.7 ns
Vit C{mag) 50.2£43.7 71.8 72.3x£70.5 103.3 ns
Folic acid(ug) 120.7+70.8 40.2 145.5+91.5 48.5 ns
Vit E(mg) 10.8+13.3 120.0° 10.0+12.9 110.0° ns

1) KI { Recommended Intake) : Dietary Reference Intakes for Koreans 2006
2) ns : Not significant difference between two groups at p<0.05 by t-test

3) * : % of Al Dietary Reference Intakes for Koreans 2006
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<Table 4-4> Daily vitamin intake of female subjects

Mot Obesity(n=53) Obesity(n=24}
Variable P
Mean + S.D RI(%)1 Mean + S.D RI{%)
Vitamin

Vit Algg) 432.5+218.9 86.5 457.0+320.6 91.4 ns?)
Retinol(«g) 168.1£225.1 135.3£152.6 ns
f—carctene(sg) 1621.0£876.4 1957.3+£1608.4 ns
Vit B1(ma) 251082 3125 1.2+£1.0 150.0 ns

Vit B2(mg) 2.4+10.8 266.7 1.1+0.9 122.0 ns

Vit B&(ma) 3.1+11.0 310.0 1.840.9 180.0 ns
Niacina(mg) 15.2+13.8 152.0 13.844.7 138.0 ns
Vit C{mag) 82.£84.3 117.2 107.8£138.2 1541 ns
Folic acid(g) 147.4£69.1 49.1 153.1£93.1 51.0 ns
Vit E(mg) 10.7£12.7 118.9 10.416.1 115.6 ns

DRI { Recommended Intake) : Dietary Reference Intakes for Koreans 2006
2) ns : Not significant difference between two groups at p<0.05 by t-test
<Table 4-5> Daily mineral intake of male subjects
Mot Obesity(n=28) Obesity(n=49)
Variable P
Mean + S.D RI(%)1) Mean + S.D RI(%)
Mineral

Fiber(q) £.3+14.1 5.4+12.0 el
Calmag) 370.7£212.6 48.3 407.0£268.3 50.9 ns
Animal Calma) 186.8+175.1 203.3£200.1 ns
Vegetable Calma) 184.0£103.0 203.7+112.7 ns
Felma) 18.3£28.6 152.5 16.3£25.4 135.4 ns
Animal Fe(mag) 7.8+15.3 52+12.3 ns
Vegetable Fe(mg] 1052147 11.1+£13.8 ns
P{ma) 798.4+323.1 79.8 §29.8£339.8 83.0 ns
Zn{mg) 11.1+£14.5 158.6 10.4+13.0 148.6 ns
Nafmg) 2732.1+14536 2809.4+1423.1 ns
K{ma) 1738.3£712.4 1992.8£1032.6 ns

1) RI ( Recommended Intake ): Dietary Reference Intakes for Koreans 2006
2) ns : Not significant difference between two groups at p<0.05 by t-test
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<Table 4-6> Daily mineral intake of female subjects

Mot Obesity(n=53) Obesity(n=24}
Variable P
Mean + S.D RI(%)1 Mean + S.D RI{%)
Mineral

Fiber(q) 4.9+11.1 4.0+1.6 el

Calmag) 450.9£270.6 5684 428.6£236.2 53.6 ns

Animal Ca(mag) 250.0£226.9 203.4£192.8 ns

Vegetable Calma) 200.8£1086.1 225.2+£99.8 ns

Fe{mag) 13.89£22.5 115.8 12.0+3.7 100.0 ns

Animal Fe(ma) 4.6+£11.0 3.5+1.9 ns

Vegetable Fe{mq) 9.3+11.8 8.5+2.7 ns

P{ma) 815.2£334.7 90.6 835.9£214 .2 92.9 ns

Zn{mag) 9.6+11.8 137.1 8.6+2.3 122.9 ns

MNafmg) 2934.1+£1308.6 3000.7£1341.4 ns

K{ma) 18596.3+6847.8 2106.2+888.6 ns

1) RI (Recommended Intake) : Dietary Reference Intakes for Koreans 2006
2) ns : Not significant difference between two groups at p<0.05 by t-est
<Table 4-7> Daily fat intake of subjects
Mean £ S.OD Mean =+ S.D
Variable Male(n=71) P Female(n=77} P
Mot Obesity(n=21]  Obesity(n=42) Mot Cbesity(n=53)  Obesity(n=24)

Cholesterol(mg) 277.9+£237.0 220.6£170.3 ns® 231.2£191.8 206.5+£184.8 ns
Total fatty acid(g) 30.0£16.9 31.4£20.8 ns 28.7124.2 3041127 ns
SFA(Q)T 13.7+14.5 13.2+14.3 ns 1244153 11.0+5.6 ns
MUFA(g)?) 14.1£14.7 13.8£14.4 ns 12.2£15.3 11.815.3 ns
PUFA(Q)?! 8141386 761122 ns 724126 7.8+4.2 ns
n—3 fatty acid{q) 18.3481.1 10.4+68.8 ns 9.5+84.3 1.64+3.7 ns
n-& fatty acid(g) 19.44+67.5 13.5+57.6 ns 1244551 7.5+4.8 ns
Others({g) 3241386 1.8+11.5 ns 1.6+10.7 0.3+0.7 ns

1) SFA : Saturated fatty acid

2) MUFA : Mono unsaturated fatty acid
3) PUFA : Poly unsaturated fatty acid
4) ns : Not significant difference between two groups

at p<0.05 by t-test
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