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Comparison of Food Habit and the Factors Associated with Obesity between Obese
Children and Normal Children in Elementary School in Incheon

Sun-Hee Hong and Young-A Kim'

Dept. of Food and Nutrition, College of Human Ecology, Inha University, Incheon 402-751, Korea

Abstract

This study was performed in order to investigate the difference of general environment, life style, dietary behavior and
food habit between the obese children and normal children. The number of subject was 98 obese children, 347 normal
children. General characteristic was not significantly different, however father's BMI of obese children was significantly
(p<0.05) higher than that of normal children. There was significant difference between obese children and normal children
in mother's office-closing hour (p<0.05). Normal children spent more time to play outdoor than obese children in their free
time. Norma children dept over 8 hours, but obese children dept below 8 hours. Most of obese children (70.4%) ate
too many times and most of obese children (72.4%) recognized their overweight. Parents of obese children considered that
their children need to control their weight and correct their eating habits such as overeating. Obese children could not

bear hunger and kept eating a meal until they fee full.

Obese children preferred fried or broiled food. Therefore

nutritional education is necessary to improve the food habits of obese children and to reduce the obesity rate of children.
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Table 1. Obesity index and parentss anthropometric
values of subjects

No obesity  Obesity  Significance

Boy 156(45.0)Y  54(55.1) -
Gender 0.403

Girl 191(55.0)  44(44.9)

Heightcm)  172.7+05% 1732+05  0.618"
Father ~ Weight(kg) 711490 735486  0.020

BMI(kgm?)  237+24 24525 0013

Heightcm)  160.0+0.1 160.7+00  0.335"%°
Mother ~ Weight(kg) 55.0+7.1 56063  0.217°

BMI(kgm?)  214#25 217423  0.289"°
Y N).

2 x2test between boy and girl in total values, ™ Not significant.
¥ MeanSD.
“ t-test between no obesity and obesity, ™ Not significant,

" p<0.05.
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Table 2. General characteristics of subjects

b ob53 Wgk o} 5o

No obesity Obesty  Totd f:]gln
Father's age
<30 5( 1.4) 1( 112 6( 1.4)
31~39 157(455)  49(52.7)  206(47.0)
41~49 176(51.0)  42(452) 218(49.8) 0627
50 < 7( 2.0) 1( 1.2 8( 1.8)
Mother's age
<30 9( 26) 1( 100  10( 23)
31~39 244(711)  75(765)  319(72.3) 0,448
41~49 0262 22(224) 112(25.4)
50 < 0( 0.0) 0( 0.0) 0( 0.0)
Fether's education level
Elementary school 2( 0.6) 0( 0.0) 2( 05)
Middle school 7( 2.0) 0( 0.0) 7( 16)
High school 135(39.5)  36(404) 171(39.7) 0.717%
College & university 173(50.6)  45(506)  218(50.5)
Graduate 25( 7.3) 8(90) 33(77)
Mother's education level
Elementary school 0( 0.0 0( 0.0 0( 0.0
Middle school 6( 1.9) 0( 0.0) 6( 1.4)
High school 191(56.0) 54(56.8) 245(56.2) 0.718"°
College & university 132(38.7)  38(40.0)  170(39.0)
Graduate 12( 35) 3(32  15( 35

215, Bnk #E a9l 145
Table 2. Continued
No obesity ~ Obesity Totdl 2512'21)
Father's job
Smple labors 20( 5.9 3( 33 23( 5.4)
Sdles job 87(5.7)  26(289)  113(26.4)
Clerks 153(45.3)  41(456)  194(45.3)
Manager 43(127)  12(133)  55(12.9) 0881
Professionds 33( 9.8 8( 8.9 41( 9.6)
Jobless 2( 0.6) 0( 0.0) 2( 05
Mother's job
Simple labors 12( 35) 441  16( 36)
Sdles job 49(143)  21(214)  70(15.9)
Clerks 44(129)  17(17.3) 61(13.9) 0133
Manager 5( 1.5) 0( 0.0) 5( 1.1)
Professionds 45(13.2) 6( 6.1) 51(11.6)
Jobless 187(54.7)  50(51.0)  237(53.9)
Average income per a month
< 2,500,000 100(29.1)  26(26.8)  126(28.6)
2,500,000~ 155(45.2) 41(42.3) 191(44.5) NS
4,000,000 0.071
4,000,000 < 83(25.7)  30(30.9) 118(26.8)
The number of family
<3 40(11.6)  19(194)  59(13.3)
4 194(56.1)  60(612)  254(57.2) 00ad
5 81(234) 12(122)  93(20.9)
6 < 31( 9.0 7( 71 38( 8.6)
Living with grandparent
Yes 56(16.2)  19(19.6)  75(17.0) -
0.437
No 289(838)  78(804)  367(83.0)
Birth order
The firstborn 183(527)  58(59.2)  241(54.2)
The middeborn 34( 9.8) 5(51)  39(88) 0276%
The lastborn 130(37.5)  35(35.7)  165(37.1)
Sibling relaionship
Only 44(12.8)  21(21.4) 65(14.7)
Brothers 61(17.7)  15(153)  76(17.2) -
Sigters 71(206)  13(133)  84(19.0) 0.0%
Brother and sister  168(48.8)  49(50.0)  217(49.1)

Y 7 2test between no obesity and obesity, ™

" p<0.05.

Not significant,
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Table 3. Difference in food cost and food purchase of
subjects

No obesity ~ Obesity Totd ?;rg'l;
The retio of average food cost per a month(%)
<10 17( 5.0) 3( 3.2 20( 4.5)
10~30  248(72.3) 69(70.4) 317(71.9)
0.593"°
31~50 67(19.5) 24(24.5) 91(20.6)
50 < 11( 3.2 2( 2.0) 13( 2.9)
Frequency of food purchase per a week
<1 49(14.3) 19(19.4) 68(15.4)
2~3 241(70.3) 64(65.3) 305(69.2)
0.324"°
4~5 51(14.9) 13(13.3) 64(14.5)
6 < 2( 0.6) 2( 2.0) 4( 0.9)
Food purchase with children
Yes 197(56.9) 51(52.0) 248(55.9)
0.389"°
No 149(43.1) 47(48.0) 196(44.1)
Person who is considered for food purchase
Father 90(26.3) 22(22.4) 112(25.5)
Mother 20( 5.8) 7( 7. 27( 6.1)
0.654'°
Children  196(57.3) 55(56.1) 251(57.0)
Others 36(10.5) 14(14.3) 50(11.4)

D x2test between no obesity and obesity, “° Not significant.

obze] S Al AlF, ofFsS Al g 7I7Ee] oYY AlF
F7VEH EAHE 2, o] Wl oFs] - el e
74 oFsw T BInk olbst 7k oA Aole flUTh
=2 A i AFo] B4 oFsTE 32405 kgol A, HTt
ofFF 2 3.3:05 kgo.2 A FA9] Al Fo] HIRt= o=
o]Z0]z] eIth= Pak et al(1998)9] ¢} Yx)EtTh

AL 33 5 -t 3 Sgugo
) | JeRAct A2 oFsw-] 70.9%= =}
AR A 52 ol slYar, 23.3%s ok %S 8
thar sk Blgk obFetS A A ES St
Sh= oFs°] 79.6%, oFe] &5-S k= Y obst 11.2%
2 AAIZT) oFe] BE-S she 8 oFs] gl HIgk o}
FRO O B2 Ao 2 YEPGtHp<0.05). 414 59 ¥5&
vk fubslet] 2 98-8 3t Ramachandran et al 2002).
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Table 4. Difference in mother's job and in birth weight,
during pregnancy and infancy of no obesity group and
obesity group

Ob';lf.’ty Obesty  Totd i';r(‘:':l;
Case of mother' job
Full time working  96(282) 31(31.6) 127(29.0)
Pat time working  59(17.4) 15(15.3)  74(16.9) 0.915%
Working in Home  18( 5.3) 5051 23(53
Housewives 167(49.1) 47(48.0) 214(48.9)
Mother's office-going hour
<6 2( 13 0( 0.0 2( 10
6~8 30(189) 11(234) 41(19.9 0614
8~10 81(50.9) 20(42.6) 101(49.0)
10 < 46(28.9) 16(34.0) 62(30.2)
Mother's office-closing hour
<1 7( 4.4 1 22) 8( 39
1~3 8( 5.1 6(13.0) 14( 6.9 0,045
3~5 22(13.9) (22 23(11.3)
5< 121(76.6) 38(82.6) 159(77.9)
Person who take care of child
Grandparent 48(31.6) 18(383) 66(33.2
The rest family 13( 8.6) 3(64) 16( 80)
The neighborhood ~ 0( 0.0) 3( 64)  3( 15 00207
Nothing 51(336) 15(31.9) 66(33.2)
Others 40(26.3) 8(17.0) 48(24.1
Birth weight 32405 3305 32405 0419'9
Feeding during infancy
Brest feeding 108(31.9) 36(37.1) 144(33.0)
Combined feeding 120(35.4) 35(36.1) 155(35.6) 0475
Bottle feeding 111(327) 26(26.8) 137(31.4)
Weaning food 0( 0.0 0( 0.0 0( 0.0
Weight during pregnancy(kg)
<10 62(183) 18(18.8)  80(18.4)
10~15 164(48.4) 48(50.0) 212(48.7) 0,981
15~20 81(239) 21(21.9) 102(23.4)
20 < 32( 9.4) 9(94) 41( 94

Favored food during pregnancy

Grains and starch  54(160) 10(102)  64(14.7)
Mests 107(3L8) 42(429) 149(34.3)
Fishes 0D ATY BB) e
Vegetables 20086 8(82) 37( 85
Fruits 104(309) 26(265) 130(29.9)
Others 12(36) 5(51) 17( 39)
Y 2 2test between no obesity and obesity, ™ Not significant,
* p<0.05,
2 t-test between no obesity and obesity, ™ Not significant.
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Table 5. Life style and school life of no obesity and Table 5. Continued
obesity group p
No . Signifi-
. . Obesty Totd 1)
No obesity ~ Obesity Total ngfi)_ obesity cance
cance The number of academy
Doing in free time None 51(147)  16(16.3) 67(15.1)
Outdoor play ~ 81(233)  11(11.2) 92(20.7) 1 101(29.1)  19(194)  120(27.0)
Indoor play ~ 246(70.9)  78(79.6)  324(72.8) 0017 2~3 143(412)  48(49.0)  191(429) 0361
Sleeping 5( 14 0( 0.0 5( 11 4~5 36(10.4) 9( 9.2 45(10.1)
Not do 15( 4.3) 9( 92 24( 54) 5< 16( 4.6) 6( 6.1) 22( 4.9)
Indoor play Frequency of snack purchase in school-going hour
Watching TV 155(44.7)  38(38.8) 193(434) 0 per awesk  266(77.3)  72(735)  338(76.5)
Computer 81(233)  28(286)  109(245) 1-2 per a sy 22 61153
Read a book  67(193)  19(19.4) 86(19.3) 0.459° week
_ 0.642%°
Study 0(58  3(31) 2352 3W;(pef a 13(38) 3(31)  16( 36)
Others 24( 69  10(10.2) 34( 76)
4~5 per a
Doing in weekends week 6( 1.7) 1010 7(18)
With family — 302(87.3) 84(85.7) 386(86.9) Frequency of snack purchase in shool-closing hour
Academy 6( 1.7) 0( 0.0) 6( 14) 0423 0 per awesk  140(405)  44(454)  184(415)
With fied ~ 30( 87)  10(102)  40( 90) 1-2pera
N 5 23 a4 12 27 ook 146(422)  38(392)  184(415)
one . : .
: _ 0.652"°
Sleeping hours 3W:d(per a 45(130)  13(134)  58(131)
>4 3( 0.9) 0o( 0.0) 3( 0.7)
4~5 per a
5-6 412 220 614 * e 15(42 221 17 39)
0.015
7~8 132(382)  54(55.1)  186(419) Doing in rest time
8 < 207(50.8) 42(42.9) 249(56.1) None 22( 6.5) 7(7.) 29( 6.6)
Favored subject Seeping 0( 0.0) 0( 0.0) 0( 0.0)
Physica 114(332)  21(216)  135(30.7) Play with friend 286(84.8)  79(806)  365(835) NS
education 0813
Homework and ~ 24( 7.1) 9 92) 33( 76)
Memory 32( 9.3) 8( 8.2 40( 9.1) read a book
subjects 0,075
: Others 7( 21) 3( 31) 10( 2.3)
MS&Z‘?M U274  3B(392)  132(30.0) Doing in lunchtine
Art sibjects  103(30.0)  30(309)  133(30.2) None 2y 10 819
Meamre weigh pe a wek Slesping 0o( 0.0) 0o( 0.0) 0o( 0.0)
None 197(576)  50(10)  247(56.) Play with friend = 27280.7)  83(856)  355(BLY) ) s
N Homework and ~ 36(10.7) 7( 7.2 43( 9.9)
1~2 121(354)  33(337)  154(35.0) read 2 book
3~4 11( 32)  11(11.2) 22( 50) 0016 Others 2( 65) & 62 28 65)
5~6 5( 1.5) 3( 3.1) 8( 1.8)

Y 42test between no obesity and obesity, ° Not significant,
Everyday 8( 23 1( 1.0) 9( 20) * p<0.05.
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Table 6. No obesity group and obesity group's dietary behaviors
No obesity Obesity Total Significance”
Not est 5( 1.5) 1( 1.0) 6( 1.3)
1~2 24( 7.0) 9( 9.3) 33( 7.4)
Frequency of breskfast 3~4 36(10.5) 6( 6.2) 42( 9.6) 0.679"°
5~6 43(12.5) 14(14.4) 57(13.0)
Everyday 236(68.6) 67(69.1) 303(68.7)
Breskfast 6( 1.7) 2( 2.1) 8( 1.9)
Lunch 24( 7.0) 5( 5.2) 29( 6.6)
Most heavy medl 091N
Dinner 193(56.3) 57(58.8) 250(56.9)
Same ratio 120(35.0) 33(34.0) 153(34.8)
< 1,000 132(39.8) 41(41.8) 173(40.2)
1,000~ 3,000 147(44.3) 42(42.9) 189(44.0)
Pocket money per a week 3,000~5,000 37(11.2) 12(12.2) 49(11.4) 0.928°
5,000~ 7,000 15( 4.5) 3(31) 18( 4.2)
7,000 < 1( 0.3) 0( 0.0) 1( 0.2)
Not drink 56(16.3) 16(16.5) 72(16.3)
Frequency of milk intake 1 167(48.5) 53(54.6) 220(49.9) 0646
per a day 2 90(26.2) 22(22.7) 102(25.4)
Above 3 31( 9.0) 6( 6.2) 37( 84)
<15 98(28.6) 30(30.6) 128(29.0)
Eating speed(min) 15~25 192(56.0) 59(60.2) 251(56.9) 0.290"°
25 < 53(15.5) 9( 9.2 62(14.0)
Not do 189(55.3) 18(18.4) 207(47.1)
Frequency of overeating Sometimes 147(43.0) 69(70.4) 216(49.1) 0000
Almost 6( 1.8) 11(11.2) 17( 3.9
Not do 83(25.7) 35(35.7) 123(27.9)
F;?i”mcy of unbalance Sometimes 225(65.6) 53(54.1) 278(63.0) 0.103"
Almost 30( 87) 10(10.2) 40( 9.1)
<1 78(23.0) 11(11.2) 89(20.3)
Last edting time before 2 121(35.7) 34(34.7) 155(355) 0,045
sleep(hour) 3 107(31.6) 41(41.8) 148(33.9)
4< 33( 9.7) 12(12.2) 45(10.3)
None 48(13.9) 13(13.3) 61(13.8)
Frequency of convenience 1~2 256(74.2) 69(70.4) 325(73.4) 0615
food per a week 3~4 40(11.6) 16(16.3) 56(12.6)

5< 1( 0.3) 0( 0.0) 1( 02)
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Table 6. Continued
No obesity Obesity Total Significance”

None 95(27.8) 20(29.6) 124(282)

ey of eting ot 1~2 237(69.3) 64(65.3) 301(68.4) -
3~4 10( 2.9) 5( 5.1) 15( 3.4)
5 < 0( 0.0) 0( 00) 0( 0.0)
Korean food 244(73.5) 76(77.6) 320(74.4)

Favored food for eating out Western food 40120 882 48112 0.755"°
Chinese food 41(123) 12(122) 53(12.3)
Japanese food 7( 2.0) 2( 20) 9( 2.1)
None 145(42.4) 49(50.5) 194(44.2)

Frequency of sneck elter 1-2 175(51.2) 39(40.2) 204(48.7) -
dinner 3~4 21( 6.1) 8( 82) 29( 6.6)
5 < 1( 03) 1( 10) 2( 05)
Not est 190(55.1) 70(7L4) 260(58.7)
1 117(339) 26(26.5) 143(32.3)

T:Sp;ms(): ntr;(“;'em 2 31( 9.0) 0( 0.0) 31( 7.0) 0.005"
3 6( 17) 1( 10) 7( 16)
4< 1( 03) 1( 10) 2( 0.4)

Y »2test between no obesity and obesity, © p<0.05,  p<001,  p<0.001, ™ Not significant.
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obso] £elo] AF o] dasitka =7l= A7t B 2do] sty 31 &Fth(p<0.001). Frdo] Azhek #x)
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Table 7. Snack eating habits according to frequency, time and providing method

No obesity Obesity Totdl Significance”
Frequency of snack per a day
None 13( 3.8) 6( 6.1) 19( 4.3)
1 189(54.9) 45(45.9) 234(52.9) -
2 109(31.7) 41(41.8) 150(33.9) 0.1%8
3< 33( 9.6) 6( 6.1) 39( 8.8)
Most favored snack
Bread, rice, potato 144(42.1) 33(34.0) 177(40.3)
Milk and milk products 65(19.0) 15(15.5) 80(18.2)
Fruits 71(20.8) 15(15.5) 86(19.6) 0.010
Fast food 16( 4.7) 11(11.3) 27( 6.1)
Food made from flour 46(13.5) 23(23.7) 69(15.7)
Beverage with snack
Water 106(30.7) 39(39.8) 145(32.7)
Carbanate beverage 46(13.3) 11(11.2) 57(12.9) 0167
Milk, yogurt 186(53.9) 44(44.9) 230(51.9)
None 7( 2.0) 4 4.1) 11( 2.5)
Snack time
Before breakfast 3( 09 0o( 0.0 3( 0.7
Between breakfast and lunch 6( 1.8) 2( 22 8( 1.9 NS
Between lunch and dinner 254(77.4) 75(80.6) 329(78.1) 0.7
After dinner 65(19.8) 16(17.2) 81(19.2)
Providing method of snack
Keeping in house 104(30.4) 20(20.4) 124(28.2)
Whenever child need 52(15.2) 15(15.3) 67(15.2) 0056
Under parent's judgment 179(52.3) 57(58.2) 236(53.6)
Seif 7( 2.0) 6( 6.1) 13( 3.0)
When child want to eat snack
Watching TV 187(55.8) 56(58.9) 243(56.5)
Play with friends 56(16.7) 23(24.2) 79(18.4) 0126
Play by compurer 18( 5.4) 3(32 21( 4.9)
Read a book 74(22.1) 13(13.7) 87(20.3)

Y y2test between no obesity and obesity, "° Not significant, ~ p<0.05.
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Table 8. Children and parents-recognition about body image, weight control
No obesity Obesity Total ?3?1221)
Sdlf-recognition of body image
Under weight 68(19.9) 1( 1.0) 69(15.7)
Normal 226(66.3) 26(26.5) 252(57.4) 0.000™
Overweight 47(13.8) 71(72.4) 118(26.9)
Sdlf-opinion for weight control
Increasing 82(24.0) 2( 20) 84(19.1)
Maintenance 189(55.4) 16(16.3) 205(46.7) 0.000™"
Reducing 70(20.5) 80(81.6) 150(34.2)
Parent-recognition of weight control
Need 125(37.5) 80(81.6) 205(47.6)
Not need 208(62.5) 18(18.4) 226(52.5) 0.000
Why not need
Weight status doesn't need weight control 171(82.6) 16(61.5) 187(80.3)
Spontaneous weight reduction with growth 27(13.0) 6(23.1) 33(14.2) ”
Don't know method of weight control 4 19 4(15.4) 8( 34) 0001
Others 5( 2.4) 0o( 0.0) 5( 2.1)
Parent-satisfaction of eating habits
Satisfied 75(22.2) 17(17.3) 92(21.1)
Moderate 186(55.0) 51(52.0) 237(54.4) 0.238"°
Unsatisfied 77(22.8) 30(30.6) 107(24.5)
Parent-recognition esting problem
Unbalanced diet 183(56.3) 26(26.8) 214(49.7)
Overegting 21( 6.3) 29(29.9) 50(11.6)
Over snack 13( 3.9) 12(12.4) 25( 5.8) 000G
Irregular medtime 21( 6.3) 4 4.7) 25( 5.8)
The others 34(10.2) 12(12.4) 46(10.7)
Nothing 57(17.1) 14(14.4) 71(16.5)

Y 4 %test between no obesity and obesity, ~ p<0.01,  p<0.001, " Not significant.
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Table 9. Food habits of no obesity and obesity groups
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Item No obesity Obesity Significance”

| can not bear hunger 2.57+0.15” 301+1.08 0.001”
| carry with a food aways 4.04+0.90 4.20+0.74 0.066"°
| keep edting a medl, until | am feel full 2.94+1.12 3.39+0.95 0.000""
Even if | fedl satisfied, | have more delicious food 291+1.21 346+1.03 0.000""
| egting food at one sitting 358+1.04 4.02+0.82 0.000""
When | fed hungry, Can not Sleep 351+1.20 3.77+0.96 0.050"
| have snack habit after dinner 3.68+0.94 3.90+0.92 0.045

| preference meats 2.31+1.15 272+1.01 0.002"
| preference vegetables 2.74+1.00 2.76+1.12 0.885"°
| prefer fried food to steamed food 2.85+1.09 3.28+0.98 0.001"
| preference hot or saty food 3.67+1.02 3.75+0.96 0.534"°
| preference sweet food 3.07+0.95 3.01+1.09 0.618"°
| chew food long time before swallow 2.79+0.98 255+1.05 0.047

| fill food full on a plate a once 3.49+0.99 3.89+0.72 0.000""
| have regular exercise 2.87+1.14 257+1.05 0.017

Movement method for near distance is walking 3.10+1.00 2.93+1.08 0.156"°
| eat food for feel better 393+0.98 4.15+0.73 0.043

| am concerned about my weight 2.63+1.00 3.23+1.12 0.000™
Medltime is regular 3.38+1.00 3.18+0.99 0.088"°
Activity is frequent 357+1.06 3.16+1.02 0.001"

Y Vaues are mean +SD.
2 'p<005 " p<001, 7 p<0.001, ™ Not significant.
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