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A Study on the Obesity Rate of Elementary School Students in
Daejeon City Using BMI Index

Tae-Yong Lee * Jae—Hun, Lee * Yong-Ha Kim" » Kwang-Hwan Kim'T
Dept. of Public Health, Graduate School Chungnam National University,
Dept. of Hospital Management Konyang University

ABSTRACT

Objectives: The aim of this study was to investigate the correlation between the
obesity rate in elementary school students in Daejeon and the relevant factors such as

social-demographical factors, genetic factors, birth factors, diet factors and intelligence
factors.

Methods: For the research, 443 fourth grade students, 405 fifth grade students and
417 sixth grade students from six elementary schools in Daejeon Metropolitan City
Participated in this syudy and classified into three groups: normal-weight group, mild
obesity group, and moderate or severe obesity group.

Results: The total obesity rate of the elementary school students in the school district
of Daejeon Metropolitan City was 14.2%; the rate of mild obesity was 7.2%. the rate of
moderate obesity was 5.5%; and the rate of severe obesity was 1.5%. The obesity rate of
surveyed boys was 16.9%, and the obesity rate of girls was 11.1%.

The significant factors for girls” obesity were fathers’” BMI, mothers’ BMI, living standards,
constant demand of foods, preference for greasy foods, frequency of eating snacks, and daily
walking hours. It was found that students’ subjective mind and objective health index were
related to obesity. In the case of obese students, they had more concern about their health
and more stress from the dissatisfaction of their physical appearance than normal students.
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Conclusions: From the above evidences, it is apparent that the obesity of elementary
school students has strong relations with eating habits rather than physical activities. It
is to be hoped that obesity prevention programs such as effective meal guidance, parental
guidance for watching TV, and intense physical activities will be included in the
curriculums of health education for elementary school students.

Key Words: Obesity, Elementary school students, Health
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<3 1> Distribution of schools and grades Number of students

(Number of classes)

Grade 4th Bth 6th Total
School
A 327 (8) 342 (9) 396(10) 1.065(27)
B 339 (9) 331(10) 375(10) 1,045(29)
C %4 (7) 269 (7) 299 (8) 832(22)
D 223 (6) 229 (6) 239 (6) 691(18)
E 242 (6) 175 (5) 216 (6) 633(17)
F 94 (3) 112 (3) 92 (3) 298 (9)
Total 1,489(39) 1,458(40) 1,617(43) 4,564(122)
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<3 2> Distributions of participants by school and grade
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Unit: Persons (%)

, Sex
Variables Male Formale Total
Schools
A 126(54.3) 106(45.7) 232(100.0)
B 122(56.0) 96(44.0) 218(100.0)
C 119(53.4) 104(46.6) 223(100.0)
D 115(54.2) 97(45.8) 212(100.0)
E 100(53.5) 87(46.5) 187(100.0)
F 97(50.3) 96(49.7) 193(100.0)
Grades
4th 242(54.6) 201(45.4) 443(100.0)
5th 217(53.6) 188(46.4) 405(100.0)
6th 220(52.8) 197(47.2) 417(100.0)
Total 679(53.7) 586(46.3) 1,265(100.0)

<3t 3> Prevalence of obesity in school children by sex

Unit: Persons (%)

Degree of

. Male Female Total
Overweight
Non-obese 565(83.2) 521(83.9) 1,086(85.8)
Mild 54( 8.0) 37( 6.3) 91( 7.2)
Moderate 48( 7.1) 21( 3.6) 69( 5.5)
Severe 12( 1.8) 7( 1.2) 19( 1.5)
Total 679(100.0) 586(100.0) 1,265(100.0)

5= vike] YZASATD<E 4>,

3 shde] 2 9 wivx

B9 shdy vivtze] wE BMI H#¢
A S5 o9 vl B4 68hde] e

hd o] vl3] BMIZ) 1.3 E =tc)
oA el A= 2 2fol7t B A 48hds
vl Al 6813 FEE o4 ©ivkzlE BMIZH

6.13% o ZAUTIKE 5>,

<3 4> Prevalence of obesity in school children by sex

Unit: Persons (%)

Degree of

. Male Female Total
Overweight
Non-obese 565(83.2) 521(88.9) 1,086(85.8)
Mild 54( 8.0) 37( 6.3) 91( 7.2)
Moderate 48( 7.1) 21( 3.6) 69( 5.5)
Severe 12( 1.8) 7( 1.2) 19( 1.5)
Total 679(100.0) 536(100.0) 1,265(100.0)
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<3t 5> Body mass index of school children by degree of overweight

(MeantSD)

5th 6th

\"Grag 4th
Degree Male Female

Male Female Male Female

Non-obese 17519 17.1+18
Mild 22.6x0.9 22.310.7

Moderate to
severe 26.2+3.1 24.6£2.6

181+2.2 17.82.2 18.8+2.4 18.8+2.3
23.0x09 23.0+15 24.0+0.8 23.3x1.3

26.2+2.0 26.2+2.2 215£2.7 30.7£3.6

Total 18.7+3.3 17.9+2.9

19.3+34 18.6+£3.0 19.8£3.5 19.33.1

#: Degree of overweight
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<3t 6> Fat % of school children by grade and degree of overweight

(MeantSD)

5th 6th

Grade 4th
Degree Male Female

Male Female Male Female

Non-obese 19.7+5.2 22.0+4.8
Mild 32.3%5.6 33.5+3.2

Moderate or
severe 38.6+34 36.5+3.7

20.9455 23654 216159 24.55.3

34.0£3.8 33.3£3.8 30.8+3.1 32.1£4.2

36.7+4.3 37.7¢4.7 37.04.1 40.1£3.6

Total 22.5%8.0 23.7£64

24.248.1 25.036.5 23.327.2 25.3+6.0

# Degree of overweight

<3 7> Classification of blood pressure by degree of overweight

Unit: Persons (%)

Degree’ Non- Mild Moderate or Total p-value
BP obese obesity severe
Normal 915(85.1) 60(65.9) 39(44.3) 1,014(80.9)
High normal 113(10.5) 17(18.7) 18(20.5) 148(11.8) <0.001
HT stage 1 39( 3.6) 10(11.0) 25(28.4) 74( 5.9) ’
HT stage 2 8 0.7) 4( 4.4) 6( 6.8) 18( 1.4)
Total 1,075(100.0) 91(100.0) 88(100.0) 1,254(100.0)

#: Degree of overweight, HT: hypertension, Chi-square test for trend
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<3 8> Relationship between self-reported eating habits and degree of overweight
Unit: Person (%)

Degree*  Non- Miid Moderate
, Total p-value
Factors obese obesity or _severe
Regularity of breakfast
Regular 592(54.5) 46(50.5) 49(55.7) 687(54.3)
Almost 306(28.2) 31(34.1) 23(26.1) 360(28.5) 0.834
Sometimes 98( 9.0) 6( 6.6) 10(11.4) 114( 9.0)
Almost not eating 90( 8.3) 8( 8.8) 6( 6.8) 104( 8.2)
Amount of meal
Very large 19( 1.8) 1 1.1) 5( 5.7) 25( 2.0)
Large 189(17.4) 32(35.6) 31(35.2) 252(20.0) 0.000
Moderate 713(65.8) 55(61.1) 49(55.7) 817(64.7) )
Small 145(13.4) 2( 2.2) 3( 34) 150(11.9)
Very small 18( 1.7) 0( 0.0 0( 0.0) 18( 1.4)
Mealtime
Very fast 44( 4.1) 3( 3.3) 7( 8.0) 54( 4.3)
Fast 428(39.4) 44(48.4) 51(58.0) 523(41.4) 0.003
Slow 582(53.6) 43(47.3) 29(33.0) 654(51.7)
Very slow 31( 2.9) 1C 1.1 1(1.1) 33( 2.6)
Frequency of eating snack (per day)
3 times & over 98( 9.0 5( 5.5) 0( 0.0) 103( 8.1)
2 times 287(26.4) 18(19.8) 22(25.0) 327(25.8) 0.001
1 time 388(35.7) 29(31.9) 31(35.2) 448(35.4)
~ Almost none 313(28.8) 39(42.9) 35(39.8) 387(30.6)
Eating snack before sleep
Always 26( 2.4) 1 1.1) 20 2.3) 29( 2.3)
Frequently 205(18.9) 11(12.1) 13(14.8) 229(18.1) 0.172
Sometimes 483(44.6) 47(51.6) 32(36.4) 562(44.5)
None 370(34.1) 32(35.2) 41(46.6) 443(35.1)
Frequency of eating fried food
over 1 time per day 100( 9.2) 8( 8.9) 8 9.1) 116( 9.2)
over 1 time per week 384(35.5) 31(34.4) 31(35.2) 446(35.4) 0.519
over 1 time per month 204(18.8) 13(14.4) 13(14.8) 230(18.2)
Almost none 395(36.5) 38(42.2) 36(40.9) 469(37.2)
Total 1,085(100.0) 91(100.0) 88(100.0)  1,264(100.0)

# Degree of overweight ¥ Chi-square test for trend, Fisher exact test
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<3# 9> Relationship between frequency of having specific food and degree of overweight
Unit: Person (%)

# .
- Degree Non M:lq Moderate Total p-value
actors obese obesity or_severe
Instant noodle
None 301(27.7) 35(38.5) 31(35.2) 367(29.0)
1-2 times/week 641(59.0) 46(50.5) 49(55.7) 736(58.2) 0.052
3-4 times/week 106( 9.8) 10(11.0) 8( 9.1) 124 (9.8) ’
Over 5 times/week 38( 3.5) 0( 0.0) 0( 0.0) 33( 3.0
Pizza/Hamburger
None 641(59.1) 61(67.0) 58(65.9) 760(60.2)
1-2 times/week 401(37.0) 29(31.9) 30(34.1) 460(36.4) 0.023
3-4 times/week 25( 2.3) 0( 0.0) 0 0.0) 25( 2.0) ’
Over 5 times/week 17( 1.6) 1( 1.1) 0( 0.0) 18( 1.4)
Meat(beef, pork, chicken)
None 144(13.3) 10(11.0) 14(15.9) 168(13.3)
1-2 times/week 612(56.5) 61(67.0) 54(61.4) 727(57.6) 0.379
3-4 times/week 249(23.0) 14(15.4) 14(15.9) 277(21.9)
Over 5 times/week 79( 7.3) 6( 6.6) 6( 6.8) 91( 7.2)
Fish .
None 281(26.0) 30(33.0) 19(21.6) 330(26.2)
1-2 times/week 501(46.3) 36(39.6) 47(53.4) 584(46.3) 0.200
3-4 times/week 196(18.1) 17(18.7) 15(17.0) 228(18.1)
Over 5 times/week 104( 9.6) 8( 8.8) 7( 8.0) 119( 9.4)
Milk/Yogurt
None 102( 9.4) 70 7.7 5( 5.7) 114( 9.0)
1-2 times/week 289(26.7) 22(24.2) 29(33.0) 340(26.9) 0.630
3-4 times/week 216(19.9) 22(24.2) 24(27.3) 262(20.8)
Over 5 times/week 476(44.0) 40(44.0) 30(34.1) 546(43.3)
Fruits
None 93( 8.6) 7077 10(11.4) 110( 8.7)
1-2 times/week 277(25.6) 32(35.2) 25(28.4) 334(26.4) 0.072
3-4 times/week 251(23.2) 22(24.2) 21(23.9) 294(23.3)
Over 5 times/week 463(42.7) 30(33.0) 32(36.4) 525(41.6)
Potherb/Vegetables None 108(10.0) 8( 8.8) 5( 5.7) 121( 9.6)
1-2 times/week 366(33.8) 36(39.6) 38(43.2) 440(34.9) 0.647
3-4 times/week 282(26.0) 18(19.8) 22(25.0) 322(25.5) ’
Over 5 times/week 327(30.2) 29(31.9) 23(26.1) 379(30.0)
Soft drink
None 346(31.9) 35(38.5) 35(39.8) 416(32.9)
1-2 times/week 500(46.1) 41(45.1) 37(42.0) 578(45.8) 0.200
3-4 times/week 165(15.2) 14(15.4) 10(11.4) 189(15.0)
Over 5 times/week 73( 6.7) 1( 1.1) 6( 6.8) 80( 6.3)
Total 1,085(100.0) 91(100.0) 1,264(100.0)

# Degree of overweight % Chi-square test for trend, Fisher exact test
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<3 10> Physical activity depending on degree of overweight

(Mean=SD)
Variables Non- M”C.i Moderate Total p-value
obese obesity or severe

Daily walking time(min) 63+45 58+34 53+41 62+44 0.435
Extracurricular work

Exercise (hour) 0.3+0.63 0.4£0.67 05+0.72 0.3£0.64 0.159

Supplementary lesson 1.9+1.56 2.1£1.71 2.2+1.80 2.0£1.59 0.238
Sleeping hour(/day) 8.4+1.24 8.3+1.15 8.4+1.56 8.4%1.26 0.670

#Tested by ANOVA

<3 11> Relationship between physical activity and degree of overweight
Unit: Person (%)

Degree’ Non- Mild Moderate or T B
. otal p-value
Factors obese obesity severe
Daily outdoor activity
<1hr 495(45.9) 36(40.0) 39(44.8) 570(45.4)
1-2 hrs 324(30.0) 30(33.3) 32(36.8) 386(30.7) 0.793
2-3 hrs 162(15.0) 14(15.6) 11(12.6) 187(14.9) '
3-4 hrs 67( 6.2) 8( 8.9) 4( 4.6) 79( 6.3)
=4 hrs 31( 2.9) 2( 2.2) 11D 34( 2.7)
Regularity of exercise
Yes 487(44.8) 47(51.6) 39(44.3) 573(45.3) 0.679
No 599(55.2) 44(48.4) 49(55.7) 692(54.7)
Daily hours of watching TV
<1hr 334(30.8) 32(35.2) 29(33.0) 395(31.3)
1-2 hrs 354(32.6) 25(27.5) 24(27.3) 403(31.9) 0.704
2-3 hrs 206(19.0) 19(20.9) 14(15.9) 239(18.9)
> 3 hrs 191(17.6) 15(16.5) 21(23.9) 227(18.0)
Daily hours of using computer
<1hr 545(50.2) 36(39.6) 43(48.9) 624(49.4)
1-2 hrs 310(28.6) 35(38.5) 22(25.0) 367(29.0) 0477
2-3 hrs 139(12.8) 13(14.3) 18(20.5) 170(13.4)
> 3 hrs 91( 8.4) 7 7.7) 5( 5.7) 103( 8.1)
Total 1,085(100.0) 91(100.0) 83(100.0) 1,264(100.0)

# Degree of overweight 3% Chi-square test for trend
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<3 12> Relationship between depression, stress and degree of overweight
Unit: Person (%)

4 o gga & 78R 5248 Fo}
2 2 FRE 3, dY TVAIA A,
74 & BRFFUAL Fol Fo3t WMoz
glo}b s AT 13>,
A TS

# N
Degree Non- Mllq Moderate Total p-value
Factors obese obesity or severe
Depression
Frequently feel 92( 85) 11(12.2) 10(11.4) 113( 9.0)
Sometimes feel 340(31.4) 25(27.8) 22(25.0) 387(30.7) 0.827
Particularly not feel 401(37.0) 35(38.9) 36(40.9) 472(37.4)
Almost not feel 251(23.2) 19(21.1) 20022.7) 290(23.0)
Stress recognition
Feel very much 83( 7.7) 8( 8.8) 9(10.2) 100( 7.9)
Feel much 242(22.3) 19(20.9) 22(25.0) 283(22.4) 0.201
Feel a little 495(45.7) 41(45.1) 41(46.6) 577(45.7)
Feel nothing 264(24.4) 23(25.3) 16(18.2) 303(24.0)
Cause of stress
Outward appearance 50( 4.6) 11(12.1) 20(23.0) 81( 6.4) <0.001
Others 1,033(95.4) 80(87.9) 67(77.0)  1,180(93.6)
Method of relieving stress
Exercise 180(16.6) 17(18.7) 7( 8.0) 204(16.1)
Sleeping 120(11.1) 16(17.6) 13(14.8) 149(11.8)
Computer game 311(28.7) 23(25.3) 31(35.2) 365(28.9)
Watching TV 162(14.9) 10(11.0) 14(15.9) 186(14.7)
Drinking or eating 49( 4.5) 1( 1.1} 4( 45) 54( 4.3)
Other 178(16.4) 15(16.5) 16(18.2) 209(16.5)
No stress 85( 7.8) 9( 9.9) 3( 3.4) 97( 7.7)
Total 1,085(100.0) 91(100.0) 83(100.0)  1,264(100.0)

#. Degree of overweight

¥ Chi-square test for trend
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<3 13> Logistic regression for eating habits related to obesity’’ among males

95% ClI

Independent variables Exp(B) for Exp(B) p-value
Father's BMI 1.06 096 - 1.18 0.223
Mother’s BMI 1.30 116 - 1.45 <0.001
. Slow or very slow 1.00
Meal time Fast or very fast 195 115 - 331 0.013
. No 1.00
Insufficient amount of meal Yes 535 283 - 1014 <0.001
. No 1.00
Like fatty food Yes 367 220 - 6.14 <0.001
Frequency of eating snack 0.62 0.46 - 0.83 0.001
Daily hour of < 3 hours 1.00
watching TV = 3 hours 2.45 1.24 - 436 0.010
Hours of supplementary lesson 1.22 1.03 ~ 1.44 0.020
1) Dependent variables: Non-obese(0) & above mild obesity(1)
<X 14> Logistic regression for eating habits related to obesity'’among females
) 95% Cli
Independent variables Exp(B) for Exp(B) p-value
Father’'s BMI 1.14 1.00 - 1.29 0.045
Mother's BMI 1.36 118 - 156 <0.001
Economic stat Below middle 1.00
s High 2.19 1.16 - 4.16 0.016
. No 1.00
Insufficient amount of meal Yes 2.88 197 - 654 0.012
. No 1.00
Like fatty food Ves 2.98 159 - 558 0.001
Frequency of eating snack 0.62 043 - 0.90 0.011
Daily walking ti < 1 hour 1.00
Y g tme > 1 hour 197 1.04 - 373 0.036

1) Dependent variables: Non-obese(0) & above mild obesity(1l)
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