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ABSTRACT

A Study on the Relationship between Complication of
Obesity and Nutritional Status in Early School-age
Children

Rim, Jee-Yeon
Advisor: Prof. Moon, Kyung Rye M.D., Ph.D.
Department of Medicine,

Graduate School of Chosun University

Purpose : This study was designed to characterize the nutritional status and
obesity and to determine the relationship between obesity and serum lipid
profiles in early school-age children. Method : In 2007, we surveyed 483
children (233 boys and 250 girls) aged 6-7 years. Total cholesterol,
triglyceride, and HDL-cholesterol were measured in fasting. Dietary
information was obtained by questionnaire. Results : The prevalence of
obesity was 9.9%, there was no significant difference between sex groups.
Mean caloric intakes was 1781kcal in boys and 1640kcal in girls. The
prevalence of excessive calorie was 33% in boys and 30% in girls. The
prevalence of total cholesterol >200mg/dL was 8.4%; that of TG>130mg/dL,
5.0%: that of LDL-cholesterol>130mg/dL, 3.1%; that of HDL-cholesterol<35m
g/dL, 4.4%. The prevalence of hypertension was 2.1%. There was no
significant  difference between sex groups. Systolic blood pressure,
Triglyceride and LDL-cholesterol were significantly related to increased
obesity index(p<0.05). Mean caloric intakes and nutritive component were not
related to obesity index. The obesity group were compared to control group
and if there was Triglyceride>130mg/dL, Odd ratio was 4.08; LDL-cholesterol
>130mg, that was 2.85; TC/HDL-cholesterol>4.0, that was 1.16. BMI and



triglyceride in hypertension group were respectively higher(p<0.05). There
were significant positive correlations between BMI and blood pressure,
LDL-cholesterol, Triglyceride(p<0.05). BMI was not correlated with mean
caloric intakes and nutritive component. Conclusion : The prevalence of
hypertension and hyperlipidemia in early school-age children were
significantly related to increased obesity index. The management of obesity in
early school-age children need to minimize risk of hyperlipidemia and
hypertension.

Key Words : Obesity, Hyperlipidemia, Hypertension



3 gubet BRI = dA <
T 31.8%% AAH Hd dyA AFAZe]l 2,019kcal® 200119
1,916kcal ®th Z7FE Ak, nigke] ubay ol Hxp wropx| FA
oMY [OFF(International Obesity Task Force)= # A7 54 w]gte] o
o] F 23 2wuk Wl o]UolE HA|F EE Hwo g BFaa . o}
1ol AT mE el A9 7)o vgte] | g0 A4S ol
zo] gul7t Hm?, wglelEe] 70-75%% A< Moz o]gH et Aol
A A F AP dgke] Wl 4

rie

=

¥0,

-

¢

7]l 7 e md 5 A
=3 zo} ulyke LopAl7le] oln] nES), MARE, G, AWLY gL
oA 714 FYFL BN 5 QL UREe] Lo} wlwre] 4l How

=

olaEol 4orlel FEET ARES Z7h AAYD. Lol HlRtol
Aigel met b Faw Ad9 99ae] shtel ol A4
et 2ol AR 0% BAR BEHT ok B9 4ok o4E7)
AAETa deA gom HAW A
Ask AR W Ay HAB] B4
of AN @ AT A3t 4917

©oHolrlmA Abme] G 94 27] Jlobrt AR olFe] wwta pal

o] 0 = WA A7) 6-TA] Alo]lE A T A wrzAo| st}
ol N7|7k Hw Azl FAsk] AE FAHY A A A7 AR
24 H2d7] vure Aoly|e] Ay Ade] wulm e Y. et

A 6-7AE 4 F AasE AW Aol I8 NS AR, AF
=0

o] ARt ato] AAZFAFBMD7F WHEA F7kstH HIRE S 2



il

gkl o
= 6-747F S )
R0

o] =0
A HEE

=

—
=

1 == old] AR}
M-

A

s

| zobe] wlure] o
7l

Hlo

]



LAT
20073 9¥N-E 109744
48374 (ot 2331, ofo} 250 Wde= s 3inh

2.7

DAIAAIS 2 B|rke

g A, AFAE ol&std] AFH AT FAsiRew, ALZFAT
(Body mass index, BMD+ Xﬂz-(kg)g A A m)) 2 Uir ke o8 9
o M A4 AFs A oy

Aee Fagden, A% w1E AT
g Zeobxhstal, 2007)7e] 50w E-¢

Q) 4 AR, 30% o4 FEE ol MwoR 27 BHAA

2 )8
gan, ware ol £4l A 10% ol HE T
olgstel AV1E GeldA 3w = 3

20054 &ob3 SslolA WES nEL 4oF ol§ sgom g A
e el Me] g 557 9 3

7] ool 95% oldd W=

ok

ol
o
32
2

3 g H7t

Aol A= W obE Y F-EI7F A% AEAlE SEl o] Fo AT 91F 9

A EFete] A 193 it AFHE VI eR s, Aol HFH AE=
g sts]o A st Computerized Nutrient Analysis Program 2.0

(CAN PRO 2.0)0.2 &k, AFHE FA8 % ow, 2] a3 of



FAdLe 7 To] sitst ko] A A& A (Mini Dietary Assessment,
MDA)Z =% o F 2= AFHE, @A, XA, F 5 Aiketar 9
), = }

-1 o
22 Ao AT FEA N et

4) €93 Astst AL

A A 10418 okl 8AIZHAl w4 § BME SccE AFstel HARS
Fom FFE AH F FA D 5A7I(Accu chek)E o83t 5433
o total cholesterol(¢]d} TC), triglyceride(¢]d} TG), high density
lipoprotein  cholesterol(¢]3}  HDL-C), low density lipoprotein
cholesterol(¢]s} LDL-C) A& #A171& ol&3te] S35 84
T 543 TGE HDL-CZ ‘e a2 AF8319 2™ National Cholesterol
Education Program® A9 o] wz} TC > 200 mg/dLel A%, TG = 130
mg/dL?] 73-%-, HDL-C <35 mg/dL%! 4%, LDL-C > 130mg/dL3] 7%
SHASIAT = 4.0 4 W T st ok A5 ol X]@ﬁ%ﬁli
Aol atgloH?

5)dlol et 24

29, A, BMI, HIRbE, d, A date] #AE SPSS ver 12.0& ©]&3}
o] t-test, chi-square test, ANOVA test S22 ®AFJow p ko]
0.05 Wl B%5 SAA FoAol vt FAs ST vivta dd 2l
ZHE Abole] #AIRA 2 Pearson correlations o] &3] o @A S } -1.0

I 0.7 Atolx Z3 8o AATAL 03 I -07 AlolE S99 A

O
-0.1 ¥ -0.3 Atol&= oF3t 29 A#aAV) dtkar Hrlsly wh o Ao]'_’ 741#
7F +0.13 +0.3AFo] = oFsk &9 Al +0.37 +0.7 Alole el Aaa
sl g Al

b 013 0.1 Ate] & w= gEEAst Ad Qe Ao Bkt oo
ANesE AAE 7 AnBAE 9 Aow e

o)

A, +0.7 I +1.0 Aol A3 o] @A dvka Frt



ZJE!

1. 43 &xe] 54

ZAF O F 4837 o]RlaL, o]F Holrb 233%(48.2%)¢] AL ofo}rt 250
H(51.7%)01 Atk HTHe 4878(9.9%) olon Hol= Ax H|gk 119
4.7%), 5% °1F 138 (5.6%) 2 F 248(10.3%)N A, Aol A= Hnk
16 (6.4%), 5% o] 8H(3.2%)% 249 (9.6%) 0.2, Ao WE xol&
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Table 1. Distribution of measured vaiables by sex

Variable Sex
Obesity index Male(%) Female(%) Total(%)
<89 24(10.3) 34(13.6) 58(12.0)
90-109 147(63.1) 162(64.8) 309(64)
110-119 38(16.3) 30(12.0) 68(14.1)
120-129 11(4.7) 16(6.4) 27(5.6)
>130 13(5.6) 3(3.2) 21(4.3)
Total 233(100) 250(100) 483(100)
Hypertension
Normal 229(98.3) 244(97.6) 473(97)
Hypertension 4(1.7) 6(2.4) 10(2.1)
Lipid profile
TC<200mg/dL 211(91.7) 227(91.5) 443(91.6)
>200mg/dL 19(8.3) 21(8.5) 40(8.4)
TG<130mg/dL 221(96.1) 233(94) 459(95)
>130mg/dL 9(3.9) 15(6.0) 24(5.0)
LDL’C<Ll30mg/ 4 999(965) 241(972)  468(96.8)
- 130mg/dL 8(3.5) 7(2.8) 15(3.1)
HDL_CE%mg/ 4 ) 10(4.0) 21(4.4)
~ 35mg/dL 219(95.2) 238(96.0) 462(95.6)
TC/HDL-C<4.0 204(88.7) 216(87.1) 425(87.9)
=40 26(11.3) 32(12.9) 58(12.1)
>0.05
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Table 2. Mean BP, Pulse, Lipid profiles, nutritive condition by Obesity index
(mean+SD)

Variable Obesity index
<89 90-109 110-119 120-129 >130
SBP* 100.00£8.16  104.31£9.73  109.09+9.86  110.43+8.87 115.96+14.08
DBP 62.88+7.42 64.00+£9.12 64.29+9.65 67.54+9.44 68.65+10.72
Pulse 63.02+7.42 64.17+9.11 64.42+9.63 67.70+9.47 68.76+10.72
Glucose 88.75£8.69 88.66£6.92 89.49£6.53 89.93+6.42 88.71+£7.18
TC 161.44+24.47 167.36+24.85 167.87£24.06 172.93+23.41 173.29+23.73
TG 65.23£27.76  65.96+27.27  7090+28.65  87.19+44.84  80.05+38.96
HDL-C 52.5319.29 53.37+11.59 50.79+9.55 48.94+7.98 50.57+9.79

LDL-C* 84.11£19.74  88.75£19.56  91.59+20.37  95.59+18.97 101.95+32.93
Calorie(kcal) 1540.35+611.141652.39+730.231672.97+514.571618.38+604.46 1732.38+597.68

Vegetable 26.90+13.28  26.76+12.68  26.66+8.63  26.05+9.27  28.42+655
protein(g)

Animal 28.86+14.00  32.19+35.03  31.82+15.06  30.08+16.39  33.08+19.90
protein(g)
Vefite(t;‘;le 21501060 23.11+14.45 2144955  20.75+959  26.46+18.36

Animal fat(g) 24.21+11.50  28.77+£19.21  30.42+14.99  25.86+10.69  28.54+16.74
Carbohydrate(g) 229.00+95.62 241.29+107.48 245.84+77.99 247.21+99.95 252.23+66.56

Cholesterol(mg) 286.68+153.34 280.89+193.55 320.51+287.76 223.80+100.01 256.39+130.34

Total fatty
acid(g)
Saturate fatty
acid(g)
Mono

unsaturated 7.84%3.8 8.72+4.76 9.48+4.45 7.68+£2.28 9.10+4.39

fatty acid(g)

poly

unsaturated 4.50+2.08 4.87+3.55 5.03+2.69 4.12+1.55 4.97+2.54

fatty acid(g)

Other fatty

acid(g)

SBP=systolic blood pressure(mmHg), DBP=diastolic blood pressure(mmHg), TC=Total
cholesterol(mg/dL), TG=Triglyceride(mg/dL), HDL-C=HDL

cholesterol(mg/dL) LDL-C=LCL cholesterol (mg/dL)*/2<0.05

22.60+10.68  25.83+13.87  27.94+13.31 22.83+7.69 26.16%13.13

10.248+5.35 12.22+6.83 13.42+7.05 11.02+4.29 12.08+6.39

0.05%0.10 0.048+0.71 0.06+0.05 0.04+0.08 0.05+0.07
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Table 3. Prevalence of Hyperlipidemia according to Obesity index

Obesity index <89 90-109 110-119 120-129 >130

TC=200 4(0.6%) 27(5.6%) 3(0.6%)  2(04%)  4(0.8%)
TG=130% 3(0.6%) 10(2.1%) 3(0.6%) 5(1.0%)  3(0.6%)
LDL-C=130+ 1(02%) 8(1.7%)  2(04%) 1(0.2%)  3(0.6%)
HDL-C<35 1(0.2%) 15(3.1%) 3(0.6%)  1(0.2%)  1(0.2%)

TC/HDL-C=>4.0* 1(0.2%) 33(6.9%) 13(2.7%) 7(1.5%) 4(0.8%)
TC=Total cholesterol(mg/dL), TG=Triglyceride(mg/dL),
HDL-C=HDL cholesterol(mg/dL), LDL-C=LCL cholesterol (mg/dL) * P<0.05
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Table 4. Odds ratio of Hyperlipidemia according to obesity

Odds ratio Normal Obesity
TG=130 1 4.08x
LDL-C=130 1 2.85%
TC/HDL-C=4.0 1 1.61%

TC=Total cholesterol(mg/dL), TG=Triglyceride(mg/dL),
HDL-C=HDL cholesterol(mg/dL), LDL-C=LCL cholesterol (mg/dL)

* <0.05
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Table 5. Comparison betw een hypertension and control group (meantSD)

Variable Normal group Hypertension L2 value
BMI 16.519+2.01 18.570+3.81 0.000%
Glucose 88.93+6.94 93.20+11.01 0.074
TC 16651+ 24.21 170.60+17.54 0.297
TG 66.80+28.49 82.10+26.46 0.029+
HDL-C 52.49+10.45 45.50+8.03 0.075
LDL-C 89.04+19.98 965 +17.53 0.360
Calorie(kcal) 1720+733.04 1528+448.60 0.648
Vegetable
, 97.74+12.90 92.39+7.99 0.303
protein(g)
prvbéindd) 33.35+22.12 34.04+14.68 0.740
Vegetable fat(g) 23.63+13.83 91.41+7.14 0.798
Animal fat(g) 30.19+18.94 32.07+13.47 0.829
Carbohydrate(g)  251.24+107.64 208.6+66.44 0531
Cholesterol(mg)  296.43+206.237 985.42+98.72 0.485
Total fatty 27.80+16.89 315+13.86 0.549
acid(g)
Saturate fatty 13.16+8.24 16.24+8.84 0.537
acid(g)
Mono
unsaturated 9.50+6.30 10.40+4.24 0.562
fatty acid(g)
Poly unsaturated 5144351 4.85+1.74 0.390
fatty acid(g)
Other fatty 0.05+0.08 0.10+0.13 0.315

acid(g)

TC=Total cholesterol(mg/dL), TG=Triglyceride(mg/dL), HDL-C=HDL

cholesterol(mg/dL),LDL-C=LCL cholesterol (mg/dL)
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Table 6. Correlation coefficients among measured variables

Vegetable Animal Vegetable

] Carbo
DBP BMI Calories protein protein fat Animal

(g) (g) (g) fat(g)  hydrate
SBP 0‘205 0'115 0033  -0.005  0.076 0051 0087  -0.002
0.191
DBP . 0002 0034 0.040 0032 0026 -0017
BMI 0021  -0.026  0.063 -0.002  0.074  -.0002
Calories 0875+  0.761%  0.794%  0.780%  0.928%
(kcal)
Vegetable 0515  0709%  0469%  0.891+
protein(g)
Animal 0.668% 0920+ 0497+
protein(g)
Vegetable
et 0635  0.620+
Animal
fat(g) 0529

Pearson correlation

SBP=systolic blood pressure(mmHg), DBP=diastolic blood pressure(mmHg),
BMI=body mass index

TC=Total cholesterol(mg/dL), TG=Triglyceride(mg/dL), HDL-C=HDL
cholesterol(mg/dL), LDL-C=LCL cholesterol (mg/dL)

* <0.05
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Table 7. Correlation coefficients among blood pressure, BMI, nutritive

component

pBP  BMI P Guicose TC TG HDL-C LDL-C

index

SBP 0605+ 0415+ 0356+ 0108 0.081 0.096
DBP 0.191* 0.163* 0026 0089 0.077
BMI 0974«  0.050 0.097 0.141%
Oi’r’lffei)fy 0.044 0.110% 0.155+
Glucose -0.05 -0.008
TC 0.077
TG
HDL-C

0.002

0.080

-0.077

-0.075

-0.008

0.496

-0.310

0.102

0.044

0.169=

0.177%

-0.029

0.862

0.108

0.069

SBP=systolic blood pressure(mmHg), DBP=diastolic blood pressure(mmHg),

BMI=body mass index
* 2<0.05
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