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A Study on the Weight Control and Food Habit in Obese and
Normal-Weight Elementary Children

Yung-Hee Heo and Mi-Ja Choi'
Dept. of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

Abstract

This study examined the weight control and food habits in 160 obese children and 191 normal-weight children in 4th,
5th and 6th graders of some elementary schools in Gumi city. Regarding the subjects' self-recognition of their body shape,
27.8% of the normal weight group and 92.5% of the obese group acknowledged themselves to be obese. 58.9% of the
normal weight group and 61.0% of the obese group were not satisfied with their own body shape and the difference
between two groups was very small, 23.6% of the normal weight group and 87.5% of the obese group have tried to reduce
weight. The main causative factor of weight gain that children themselves recognized was a sedentary life style. All the
students showed a high rate of irregular and unbalanced diet. The obese children showed a significantly higher rate of
skipping meals and eating meals faster than the normal weight children. More obese children disliked exercise, and did
less excercise than the normal weight children. There was a negative correlation between the obesity index and the food
habit score. In other words, they frequently skip a meals, eat in a hurry and dislike vegetables and dairy products. In
addition, there was a positive correlation between the student's BMI and the parents' BMI. Overall, many normal weight
children showed a high level of self-consciousness of being obese or underweight. Both groups showed a low degree of satis-
faction with their own body shape. Therefore education for the distorted perception of body shape is needed because, even
normal weight children have tried to reduce their weight. Obese children should be encouraged to exercise, not skip a
meals and eat slowly. They also need a systematic education program on weight reduction and weight maintenance. More-
over, education on a healthy diet, healthy food habits, and healthy body shape are necessary for elementary school children.

Key words : Elementary students, obese, weight control, food habit.
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Table 1. Distribution of obese‘and normal weight in

Bt o} RAEGEGE

Table 2. General information of the obese and normal

school children N(%0) weight children N(%)
Variable Total Male Female . Total Normal Obese
Variable (=351)  (=191)  (n=160) ©
Normal 191(100.0) 102(53.4) 89(46.4) " "
Obese 160(100.0)  104(65.0) 56(35.0) Father's education
Elementary 1( 03) 0( 00) 1 0.6)
2) ChAIRIe) st JN B Middle school SC 1442 108
ZA} A} oFEEe] 2ukAlel 714 3L Table 28} 2Tk High school 163( 47.0)  94( 50.0)  69( 43.4)
AR o7 ollz|e] L t)Z olAto] A E& H] LS > College 178( 51.3)  90( 47.9)  88( 55.3)
B, ojrue] 8 ngo] P vk 5RO Aqje Total 351(100.0)  191(100.0)  160(100.0)
ARl ofHlR] 58.6%, oMY 35.0%E JFE EUTE BT \ders education
Fo] AL Hu 38 ZZo] YE o]Ate] AL} AAF B '
GRS Il o1l A57F 34 - . Elementary 1 03) 0 00) 1( 06)
FRer w3k, opHA|Y ARA HE&E B AFE
3.7%0l B]3le] H|RHE 132% 2 89A =4 Jehdo) A Middle school  14( 4.0) 8 43) 6 3.8) .
Ao g o5 63.3%= Ul 2 thue Aoz v High school 214( 61.8) 129( 69.0)  85( 53.5)
w1 B4 AFT@ vgkaded f249) Aol fisich > College - 117( 33.8)  50( 26.7)  67( 42.1)
Total 346(100.0) 187(100.0)  159(100.0)
Al % =
2. A A= _ Father's job
% AFTd vtk AA A& A3s Table 33 &
7%‘0 122t v ol 1A _ A 2 & TE Own business 84( 24.0) 50( 26.2)  34( 21.4)
o i vole A AlFatollA] EEHA 11.90+0.874], o3&}
A 11.76:0.874), Bl ke FakAl 12.1140.854], oJ8HY 12.02 Professionals 28( 8.0) 7 3.7 21(132)
£0.77 APtk BF A2e A AZFo|A] I 38.04+ Office worker ~ 205( 58.6) 119( 623)  86( 54.1)
*
7.14 kg, A& 37.58+7.60 kg, BT e 54.07+10.86 Laborer 1 3 6 3.1y 5 3.0
kg, oJ3HAl 50.7948.25 kg o & W%} ok F FepAe] A Fo] Manager 12( 34 6 31) 6 33
(<193 = i) ity i %41\]--7-5-\4
ARG S| HEPSTL Obesity indexis 3 A3 9 No occupation  10( 29)  3( 16)  7( 44)
A -5.0£13.8, o EHAY -4.9+12.49} wiwkEe] WERAY 32,0+
127, ASAL 29.6549.672. Fo] 3= eEoL} H]ake] A of Total 350(100.0) 191(100.0)  159(100.0)
gAY} Fe Aol Obesity index7} 37 UEbytch Mother's job
Own business ~ 47( 13.6)  30( 16.0)  17( 10.7)
3. Ay { HMS =FHof i i Professionals 31( 9.0)  14( 7.5)  17( 10.7)
Office worker 121 35.0)  65( 34.8)  56( 35.2)
i St AHlIE 1l =
1) &2 Hee MY eXE R UEE Laborer 16( 46) 10( 54) 6 38) NS
A BAE A QX EE Table 4 ey
= A A able 4ef] WERRRITY. 47 Manager 4 12) 2 L) 2( 13)
A7 314%E AXZFOR, 27.8%% H|ToR 15k _
Aoz el a9 A2 Bakd sh2A] 948D Qe Housewife 127( 36.7)  66( 35.3)  61( 38.4)
H]-§0] 40.8%% 2oTh H|THEL 92.5%7} AR H|gro]|Ek Total 346(100.0) 187(100.0) 159(100.0)
3 d4skar gigick. DT Significantly different at p<0.0S.
Table 5= SAE9] A VS E AR Aaojt} oj 2 NS. : Not significantly.
G- BEE ol ‘HHErol] g9t didRe F o ERolA] gz,
W E2 o Bubol 933k vjE2 A AFT 58.9%, WY} ut2 N Fo ek who] o] FoiH oIE AUS
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Table 3. Anthropometric characteristics of the obese and normal weight children

Normal(r=191) Obese™(n=160)
Variable
Male(n=102) Female(n=89) pY Male(=104) Female(n=36) P
Age(yr) 11.90= 0.877 11.76+ 0.87° Ns.” 12.11+ 0.85° 12.02+0.77° NS.
Height(cm) 145.64+ 9.14° 144.81+ 9.60° NS. 146.02+ 9.21° 44.61+7.55° NS.
Weight(kg) 38.04+ 7.14° 37.58+ 7.60° NS. 54.07+10.86" 50.79+8.25 NS.
Obesity index(%)” -5.0+13.8° -4.9+12.4° NS. 32.0 #12.7° 29.6549.67° NS.

Y Normal : Obesity index <20, ? Obese : Obesity index > 20, 9 MeantSD,

* Values with different alphabets with in each column are significantly different at @=0.05 by Duncan's multiple range test,

% p value by student rtest, © Obesity index = (measured body weight-standard weight per height)/standard weight per heightx100,
7' NS. : Not significantly.

Table 4. Self report of children's body weight  N(%) A=) 3 19 Bot A= 7 A3 g A 2
= P Rez] O = 7rek [

Vatiab Total Nomal ~ Obese & Table 69 ANeisich Wl AT 47 A% 4E
anable #=351)  (=191)  (n=160) &o] 87.5%% W& ERal, A AFPIAE 23.6%= 1}
Ao A} AlZolo| % H N =|Et3 Q)= 1w

Underweight  61(17.4)  60(31.4) 1( 0.6) Bt ol A& A% Alglel = vdeoletn A|sta gl vl
Normal 0054 808 L6 e S0 278%e AP AT mES Amd Ae.s 2ot
orme @4 TS 169 Table 78 okE50| 2n5 A2k walel A5 27k
Obese 200(57.1)  53(27.8)  147(92.5) 2018 ZAE Asloldh, A% 271 goloz A AEF
" P value by chi-square test. Bt 2% AlA Sy 22 ojgka A sl vl&o] 7}
D™ . Significantly different at p<0.001. A =9TH34.6%). 1 THe-S 7127 24 22.3%, 7HT B

& AatRkol 247} 18.6% 2 et A2 ATl M(Kim &
Table 5. Satisfaction rate of self body image in school Lee 2005) H]qF ozt A4l A5 obge 1Y 5% vla

children NOO A B AFoRe 308 o) 1A £F S S A9t
Variable Total Normal Obese P 35%E 7 w2 W vlRtehs 102303 vte] 44%
ant (n=351)  (=191)  (n=160) 2 7% 2ol §o)AQ) Aol & BPTin Buslych o)A e
1 5O 1] % = 7o
Very unsatisfied  51(14.6)  27(142)  23(14.5) A o] oA &vlel 2 JFE HlH T Yok AL
St Eo] Q1R|&FL Q) L-x=0] A 20 AA HEEuk
Unsatisfied 159(454)  85(44.7)  74(46.5) K 4= st > el geish £ ]_ J o0
) < sole Hetl dol AR HEsof & Hart 3l
Moderate 140(40.0) 78(41.1) 62(39.0) NS. O AeEc Ea ujuks Ao AA A vl3hed o
Satisfied 0( 0.0 0( 0.0) 0( 0.0) YA 457} =8 2218 M ught}al 8=t (Prentice & Jebb
Very satisfied 0( 0.0)  0( 0.0) 0( 0.0)
: 5 Table 7. The reason of weight gain in school children
) p value by chi-square test, ) NS. : Not significantly. N(%)
0
Variable Total Normal Obese PY
Table 6. Experience of weight reduction trying during
the recent 1 year N(%) Over eat 35(18.6) 8(17.0) 27(19.2)
Vatiable Total Normal Obese i Snack 35(18.6) 12(25.5) 23(16.3)
(m=351) (n=191) (n=160) Greasy food 420223)  8(17.0) 4D oo
{ 1 2. . . i
Yes 85(52.7) 45(23.6) 140(87.5) ) Lat(.:k. of physical 65(34.6) 16(34.0) £9(34.8)
No 166(47.3)  146(764)  20(12.5) activity
The other 11059  3(64)  8(57)

D p value by chi-square test.
2y Significantly different at p<0.001. D p value by chi-square test, > NS. : Not significantly.
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1995), B ZAll A& 23 Zole gl et BTt obFel Table 8. Eating habit of obese and normal body weight
24.1%7} 7187 g2]o] Aale) wlgke] geleletm Azkeim  school children NCo)
AR
A1tk

Variable Total Normal Obese o

(=351)  (=191)  (n=160)

— el Regularity of meal
Never 38(10.9)  27( 142)  11( 6.9)
1) AYE
i . Rarely 24(642)  117(61.6)  107(67.3)
Table 82 A AFT3 Hvhre] 2la o g AL 2
51]_0]];}_ @ﬂ] o}%oﬂ}\—} ?—-‘J%H?_} /\]Zl"ﬂ /}_]/\]--3— ?'51-1] o%—% H] Sometimes 87(249) 46(242) 41(258) NS.Z)
g0] 75.1%, S48 T Bx] G v go| 782%= e Most always 0( 0.0) 0( 0.0) 0( 0.0)
o o] AL uHlut o} HA A|F obE 7ol Aelrt gl Always 0( 0.0) 0( 0.0) 0( 0.0)
o} A w7 98 AF Fubs ARME ol 2R Eat variety
‘gl o vl go] BXE GUA T B AFT 2.1%, H%
2 63%2 MR AP FechE ¥l A et Never 73(20.9)  37(194)  36(22.8)
920l zpo]2 BT) HIREE w7 Hiik A v Rarely 20057.3)  117(61.3)  83(52.5)
$ aZcbel ‘agcy vlgo] A 20.1%2 bt HiRk of Sometimes 76(218)  370194) 39247
Z3 RAA = olE 7ol £-o]A Q] 2ol A} & ’
57 A% AE ok Fell frelAQ Ael7k G A4 Most always 00.0)  0(00)  0(0.0)
T ] Hop e AR e agh ek ‘agny e
WEsh B AFE 26.7%, HITHE 453%2 LERY B Always 0000) 00y 000
o] A4} o}Eo) vlal] FelHo g S48 el H= o= Fasting for weight loss
ZALEQIt) o] Z3be v olFe] AaEd HntekA] e Always 2( 0.6) 1€ 0.5) 1( 0.6)

obgEd Hlal AAl FE7h W A7 AAE A 2R

) ) ’ Most always 12( 3.4) 3( 1.6) 9( 5.7)
R eren] olAAALE B B A% Ba Bele) Bk

. iek3)
a2 917HKim & Moon 2001)2zhsh AL mEkA Sometimes 28( 8.0) 8(42)  10(12.7) **x
A obEg U R FAAQ AAte TFdt AF HH Rarely 128(36.7)  54(28.3)  74(46.8)
294, AA 2o fF W4 5 HANkEl A sl digt Never 179(51.3)  125(65.5)  54(34.2)

S90] TlZA o 2 o]Eo]xiol 517
@B&o| thztH o2 o] Fojzjot szt Eat until full

2) Ol ZAIS T} FA Always 17( 4.9) 12( 6.3) 5( 3.2)

o1 A8 e Ehuo] 44.6%, ool 37.2% WebAl Most always ~ 53(152)  31(162)  22(139)
9] o}l A4 go] A3l | O] & RO F e on Sometimes 79026)  35(183) 44279 o
AAR o & A2 &S HYrHTable 9). ©] A¥h= 2001 Rarely 154(44.1)  82(429)  T2(45.6)
=71 77} - 4d¢F ZAKMinistry of Health and Welfare 2002)

o W2 7~1249] o AAgAA R 12.2%, oA Never 46(13.2) 16(15.4) 5( 7.7

16.5%2 cizte] oy AAFo] ¥ Uehd Azt gy g Eatfast

H)go] Fol7t YQe) olAE T-1249) HFE Aoln  Always 26(74)  12(63)  14(83)
B AT7E H3F7 11~1249] 98 zjo|7} 7] WEo g Moat always 9727.7)  39(204)  58(36.5)
A wd A4 AF2 vigee] ol A48E vwg

Someti 83(23.7 53(27.8 30(18.9)  **¥
o A ABT 37.7%, H]EE 462%% EAACE felde ometimes @37 53@r8 30189
giglont ujure] ok B4 go] wA vedrh opd Axp Rarly HIGLT) - 67651 44277)
= o9 2‘1}{,: =g UU{; ia 74-7417} 9\}9.U1(Jang NS 1997), Never 33( 9.4) 20(10.5) 13( 8.2)

o = gl

ofd A4 Wizt fEHE B @Yol 3lo(Choi &

R 24 _]1 )\']n; oogji = Bmo E__}L Mol( ] Y p value by chi-square test, P NS. : Not significantly.
— i O - _— Tk

Seo 2003) o}z] AN && WFE) B =AS VISR T 9™ gigificantly different at p<0.001.

Zlolth. 9 ** . Significantly different at p<0.01.
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Table 9. The rate of skipping breakfast in school chil- Table 11. Preference of vegetables, sea food, milk fruits,
dren N(%) and meats in school children N(%)
Variable Skipping breakfast pPY . Total Normal Obese )
Variable _ B P
”~ n=351)  (r=191)  (n=160)
Male(n=204) 91(44.6) ) Vegetables
NS. .
Female(r=145) 54(372) Very like 7( 2.0) 4 2.1) 3( 1.9)
Obesity Like 83(25.1) 47'(24.7) 41(25.6) NS
Normal(#=191) 72(37.7) Normal 184(52.6)  104(54.7)  80(50.0)
NS. -
Obese(n=158) 73(46.2) Dislike 62(17.7) 31(16.3) 31(19.4)
D p value by chi-square test, ? NS. : Not significantly. Very dislike 9 2.6) 420 3(3.1)
Sea food
Table 10. The status of unbalanced diet in school child- Very like 109(31.2) 66(34.9) 43(26.9)
ren N(%) Like 160(45.8)  87(46.0)  73(45.6)
NS.
Variable ( nT:o;Sﬂl : ?Iirlr;alﬂ) (?zbfgg) o Normal 74212)  32(169)  42(263)
" ! Dislike 412 3( L6) 1( 0.6)
Always 69(19.9) 45(23.7) 24(15.2) Very dislike 2 0.6) 1( 0.5) 1( 0.6)
. k2)
Sometimes 195(56.0) 109(57.4) 86(54.4) Milk
Not Always 84(24.1)  36(19.0)  48(30.4) Very tike 139401 8H46S)  52325)
:) p value by chi-square test. Like 89(25.6)  48(25.7)  41(25.6)
> ™ . Significantly different at p<0.01. *)
Normal 87(25.1)  40(21.4)  47(29.4)
Table 10% %:{)g_ iﬂ%ﬁﬂ- H]E‘l’i'-o/] ﬁj_}—:} /\E]EH% }—}\}_@_ DlSllke 21( 61) 8( 43) 13( 81)
Azlolt} A o}% F A drP e} 71 el ) 75.9% Very dislike 11( 3.2) 4 2.1) 7( 44)
Z mf% =2 Holn, A4 A F7H81.1%)°] B]THE(69.6%) Fruits
‘ o 5 rrp
et stk AAA R iAS P o) gethe HE Very like DA64T)  122(652)  102(642)
24.1%3 o}l=r vkt AA5BS e A
°! ;’ I%EM }"_ 191 e AN Like 82(23.7)  48(25.7)  34(214)
2 2 g W&ol gt 74 @AY ZP oM ol % NS.
01;(]5% “3]‘0:10]: ?-g_ ZﬂO]D} Normal 38(110) 17( 91) 21(132)
Dislike 2( 0.6) 0( 0.0) 2( 1.3)
3) AME J|ER Very dislike 0( 0.0) 0( 0.0) 0( 0.0)
ZA} RS A F Hg 71 S5 Table 119 U Meat
1/]_ - 7],0 ‘z ]_ 3 [e] = ]_ 21- O =N A~
o upsh o] *Fot € E} st ol ok drbe Sl A& Very like s8(166)  31(164)  27(16.9)
?—roﬂi\ib 27.1%, WNZF 77.0%, -5 65.7% FLF 88.4% . 109 . su338
- Li 31.2 55(29.1 .
B e A ke Gl @D HEH
G, AL AR5, SRE HUR, SRl v g Nom 4040.1)  TI@0T)  63394)
27} G Vel S AT ek gkt A7ae] A S Distike 30( 8.6) 19(10.1) 11( 6.9)
gk wso] Hagt Aew dddn). a8l HT ols2 Very dislike 12( 34) 7 3.7) 5 3.1)
72?*0} A Z ol v|5ke] -7l ol ¢ Folgtti= 1] D p value by chi-square test, 2 NS. : Not significant]
p valu i-square test, .+ Not significantly.
o ol A = B 2 Al 2 ey s
o) frefA o SA Ve dE 4H P A B KA Significantly different at p<0.05.

Ao that A7 HusE g&o] McCarrone T4 A3 2}
HZAtolo] oAl Lo @Al 913 A1A} National — baseE o] 83l Zg HHAZH Ed3te] WAE 7% &£
Health and Nutrition Examination Survey(NHANES 1) data 2eM R HMeCarron DA 1983). Zgre] Ui~ of
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Alol] BeASHe 711 o] oluiX MH R X Aol A
o] £Xd W A Bl & F3e AF FHE Hadtie
Zo]tZemel MB 2003). T3l & AT Koo ojslH #H
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ofdbe]] Zgo] F943% B 31159 tHZemel MB 2004). 1)
v gy AdF ek AFae] BAlANA d3) Ao Aduts= o
T 0t} & prospective cohort study= 40~75 A9 A&
< c}wosa' 198632} 19983 9] A)5-& AFsle] 121371
A3 A 4F T AstE AR 21 B AF ] &
7Vt A5 Sl B ARE Ax] F319% th(Rajpathak
et al 2006)1. YW.stgich H T AFH ol ofstd AR g
S A 5 2 ARH SYA0R g Esivin
B3 sl E=ul(Hsu ef al 2006) H v}l H)gh o} Zof A
ARl QAR Frhs & Ao FEAR 93E A F
otz BasldthBae er al 2006). WA BT o}l A
& AT obsol Bldt ol dig s =rF Eokm &
o] AL Aog Fur|glomg I At BT 4
3 g BAA A Aol i 54 wsH &
I Ao A tstd % dFE agdr
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= )& FolsltP 7} 39.0%E
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it 43.2%2 Ve vl 25 3oE 29.1%¢ v|Ete] ulf
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ko] oAl Aol ATk FFF vlnolA BT A
TEHL] FFHET ot Ay o} ufg- Ay o] Wixrl 46.5
%2 A% Ao 252%K 0t A8 wol F T3t Fo
2Rl Aol & EH 5L, HlvhTo] ThE IFERT 58 A/
Ste Ao g Hudte AAg SEeo] Auin QA8 9
Atk oFE HREY] YRR} F A FFel AL Slo] 5
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Table 12. Exercise preference, frequency, duration and
comparison of their peers in obese and normal weight chil-
dren N(%)

. Total Normal Obese B
Variable (n=351)  (=191)  (n=160) L

Preference of exercise

Very like 102(29.1) 74(39.0) 28(17.5)

Like 117(33.4) 56(29.5) 61(38.1)

Normal 113(32.3) 49(25.8) 64(40.0) ***D

Dislike 13( 3.7) 7( 3.7) 6( 3.8)

Very dislike 5( 1.4) 4 2.1) 1( 0.6)
Frequency of exercise

0/week 34( 9.8) 20(10.5) 14( 8.8)

1~2/week 117(33.4) 67(35.3) 50(31.3)

3~5/week 97277 5529.0) 42263 NS

Eyeryday 102(29.1) 48(25.3) 54(33.7)
Exercise duration

< 10 minute 29( 8.3) 18( 9.5) 11( 6.9)

10~30 minute 84(24.1) 50(26.5) 34(21.3)

30 minute~1 hr 121(34.7) 60(31.8) 61(38.1) NS.

1~2 hr 84(24.1) 40(21.2) 44(27.5)

> 2 hr 31( 8.9) 21(11.1) 10( 6.3)
Comparison of friends

Very many 16 (4.7) 11( 5.9) 5( 3.2)

Many 65(18.9) 36(19.3) 29(18.5)

Similar 143(41.6) 93(49.7) 50(31.9)  ***

Few 90(26.2) 33(17.7) 57(36.3)

Very few 30( 8.7) 14( 7.5) 16(10.2)

D p value by chi-square test.
2 ™ . Significantly different at p<0.001.
» NS. : Not significantly.

1) BlRLTSl NYE, AE J|EZThe] Anteb
HjREsl AdE, AF 7l5wgke] ARTAS Table 130]

eIt BT E s 48 Ha =-0.19 (p<0.001), i
F 2 FAF =010 p<0.052.2 29| FHHA} de
Ae® yehgth F HviErt €45 AF FHiL, RE
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Table 13. Correlation of obesity, food habit score, and
preference of vegetable and dairy foods

Variable Obesity Food habit score
Food habit score” -0.19"
Preference of vegetable ~0.10™ 026"

and dairy foods”

Y Food habit score: Fast for weight loss, Eat until full, Eat fast

: Always 1, Most always 2, Sometimes 3, Rarely 4, Never 5.

Preference of vegetable and dairy: Very dislike 1, Dislike 2,

So-So 3, Like 4, Very like 5.

™™ . Significantly different at p<0.001 by Pearson's correlation
test.

: Significantly different at p<0.05 by Pearson's correlation
test.

2

4) *

Table 14. Correlation of children's obesity and parents’
obesity

Variable Child obesity
Father BMI 0.18™""
Mother BMI 0.19™

D™ . Significantly different at p<0.001 by Pearson's correlation

test.

W7z How, el Hn, Afaf 9 fAFel
E F CERECIE R SRS
23 A % f1E R IISEE i dekick g
o Agpe puel Adse YR
(Birch & Fisher 1998) ol U7} FaA 02 75 vpA|E=
AiE %A 2e ool A FAdoE S48
ulrE Ago] =ohn R uslg tHFisher er al 2001).

2) St d|oteet £2 H[QHE | AEhakA|

Table 14% A ZA diid=te) vintxel 2y wjuisol
ATHAE eI oFEe] BREES} opHz] HIREE
0.18 (p<0.001), S} ] H]¥FEE= =0.19 (p<0.001)Z 2|2
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wom f3 o AE FAHE JEFS v
(Cutting et al 1999).
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