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BFM : Body Fat Mass (kg)

BMI : Body Mass Index (kg/m?)

BS : Back Strength (kg)

DBP : Diastolic Blood Pressure (mmHg)
FG : Fasting Glucose (mg/dL)

FI : Fasting Insulin (uWU/mL)

HC : Hip Circumference (cm)

HDL-C : High Density Lipoprotein Cholesterol (mg/dL)
LBM : Lean Body Mass (kg)

LDL-C : Low Density Lipoprotein Cholesterol (mg/dL)
LGS : Left Grip Strength (kg)

MS : Metabolic Syndrome

PBF : Percent Body Fat (%)

RGS : Right Grip Strength (kg)

SBP : Systolic Blood Pressure (mmHg)
SMM : Skeletal Muscle Mass (kg)

SR @ Sit and Reach (cm)

SU : sit-up (number/minute)

TC : Total Cholesterol (mg/dL)

TG : Triglyceride (mg/dL)

WC : Waist Circumference (cm)

WHR : Waist Hip Ratio
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Mirmiran, Esmaillzadeh, Azizi, & Azizi, 2005; Giugliano Ceriello, & Esposito
2006).

o] g3t YAIZEFT e A7 FES <Table 1>3 2, Zof AT Ay

Table 1. Diagnostic criteria of metabolic syndrome prevalence

Diagnostic
Research Component L. Prevalence
criteria

- TG > 110mg/dL
- HDL-C < 40mg/dL
Cook et al.(2003) - WC > 90percentile 3 or more adolescent 4.2%
- FG > 110mg/dL
- BP > 90percentile

- TG > 110mg/dL

- TC > 200
- HDL-C
T ; obese adolescent
Csabi et al.(2000)  ° diabetes mellitus test 4 or more .
- hyperinsulinemia 8.9%
(>18.7uU/mL)
- BMI
L. - FI 4 factor children and
Srinivasan et
- SBP or BP mean All the best adolescents
al.(2002) .
- TC:HDL-C or quartiles 3.6%
TG:HDL-C
- Ponderal
index(kg/m?®) 4 factor children and
Chen et al.(1999) - BP All the best adolescents
- TG or HDL-C quartiles 2.774.8%
- FI

All other abbreviations as in text.
T2DM, indicates type 2 diabetes mellitus; DM, diabetes mellitus; IGT, impaired glucose
tolerance; IFG, impaired fasting glucose; WHR, waist-to-hip ratio; WC, waist circumference;

BMI, body mass index; HT, hypertension; TG, triglycerides All other abbreviations as in text.
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Table 2. Diagnostic criteria of metabolic syndrome

clinical
WHO(1999) EGIR(1999) ATPII(2001) AACE(2003)
measure
IGT, IFC, T2DM . . o
. . insulin sensitivity
. . or insulin . .
Diagnostic L + any 3 of the Uiham on clinical
L. sensitivity more . .
criteria any 2 of the following judgment
the one + any 2 .
. following
of the following
BMI >30kg/m?
WC WC
. and/or WHR ) ]
obesity . >94cm in men, >102cm in men, _
>0.90 in men, ) ]
. >80cm in women >88cm in women
>0.85 in women
TG >150 TG
TG =150 TG =180
>150
. and/or and/or
lipid and
HDL-C HDL-C
(mg/de) , HDL-C HDL-C
<35 in men, <40 . i
) ) <40 in men <40 in men,
<40 in women In men, women . .
<50 in women <50 in women
blood
>140/90
pressure >140/90 >130/85 >130/85
or on HT Rx
(mmHg)
glucose >110 >110 1107125
(mg/de) (includes DM) (includes DM) (but not DM)
microalbum  microalbuminuria
inuria > 20u¢g/min

All other abbreviations as in text.

T2DM, indicates type 2 diabetes mellitus; DM, diabetes mellitus; IGT, impaired glucose

tolerance; IFG, impaired fasting glucose; WHR, waist-to-hip ratio; WC, waist circumference;

BMI, body mass index; HT, hypertension; TG, triglycerides All other abbreviations as in text.

WHO; World Health Organization,

Resistance,

ATPII; Adult Treatment Panel

Endocrinologists.

EGIR; European Group for

the Study of Insulin

IM, AACE; American Association of Clinical
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V. 943 94

He] FHogAeE Je LAY 25
(Body Mass Index, BMI)~7}
23(kg/m?)o] 7l AE Al HoAE 3wt HAF 9 v oy 99

B % e ww okE e AHEA, Au)5E, F 9FT, 148 MY

T

S (4~68d)e WAoo m A AT

Agol wAsel HF 11¥S dYon HAF BAo] oFojhr, wE

Ade Fa FHHoE $Eo Folshx g, SUF AFo] glon, B

Aol A A A 54L& <Table 3>3 %t}

Table 3. Participants characteristics

Variabl Obesity Normal weight
arabie children (n=7) siblings (n=4)
Age (yrs) 10.22+1.09 9.60+1.14
Height (cm) 146.59+8.97 139.82+7.03
Weight (kg) 55.32+13.01 39.92+10.38
Body mass index(kg/m?) 25.21+3.53 20.60+4.86
Percent body fat (%) 38.23+4.19 27.20+£10.17
Data presented as the meantstandard deviation.
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Participated children
in the study(n=14)

Obesity group(n=9)

Nomral weight group(n=5)

Pre test

@ Body composition

- Height, Weight, BMI, WC, HC, WHR, BFM, PBF, LBM, SMM, BMR

@ Blood pressure measurement
- SBP, DBP

@ Physical fitness

- Muscle strength, Muscle endurance, Flexibility, Cardiopulmonary fitness

@ Blood test (Nomral weight group except)
- FG, TG, TC, HDL-C, LDL-C, FG, FI

@ Computed tomography & Liver ultrasonography (Nomral weight group except)

Obesity group(n=7)

Intervention program

(Exercise and education program)

Nomral weight group(n=4)

Intervention program

(Exercise and education program)

Post test

@ Body composition

- Height, Weight, BMI, WC, HC, WHR, BFM, PBF, LBM, SMM, BMR

@ Blood pressure measurement
- SBP, DBP

@ Physical fitness

- Muscle strength, Muscle endurance, Flexibility, Cardiopulmonary fitness

@ Blood test (Nomral weight group FG, FI except)
- FG, TG, TC, HDL-C, LDL-C, FG, FI

@ Computed tomography & Liver ultrasonography (Nomral weight group except)

<Figure 1.> Intervention study
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Table 4. Exercise Program

. Energy
Time Class Contents .
Expenditure
Warm-up )
. - Stretching
(5 min)
1st Main exercise . )
] - Elastic band exercise 260 kcal
Class (50 min)
Cool-dawn .
. - Stretching
(5 min)
Warm-up .
. - Stretching
(5 min)
- New sports program
. - Jump rope
2rd  Main exercise Jump rop
) - Horse movement 1000 kcal
Class (50 min)
- Balance beam
- mat exercises
Cool-dawn .
. - Stretching
(5 min)
Break time .
) Classroom moving and break time
( 10min)
3nd . - Health education
Education . ) .
Class . - Nutrition education
(40 min)
- Counsel
Time of class end
Total Energy Expenditure 1260 kal

_25_



A AFe AS v Hos e 248 2g

rol
o
R
offt
e
o

)
=
r o

JENIX(E4tAl 9 2, Korea) & ol&stel SAsslal, AdFA+= S4d AT
(kg)e 2AFm)Y Aoz o ALtstath 32 =@ (Waist Circumference,
WO = & A3t 129 Zujw Alo] F3hA3 AAM Atelo] 7 ¢k =4
, 9do]l =@ (Hip Circumference,

HOE 9dol 9% 713 538 3oish A7 28y 2 9ad 98 adshs

23 A AAE A 7)<l Inbody 720(Biospace Co., Korea)S ©o]-&3fo] &4
@ (Skeletal Muscle Mass, SMM), Al AW =& (Lean Body Mass, LBM), %] =
(Body Fat Mass, BFM), #| A %-& (Percent Body Fat, PBF)S =743} %t}

2) AY
v o 2~ = 9] 88 (ACSM, 2009)0 4 A3 #dd AEHesr=z AAST
= <3 (Muscle Strength), <A 73 (Muscle Endurance), %14 (Flexibility),

A1 7 4] & (Cardiopulmonary Fitness)S A AFEFA

<8 EADW-701, Japan)et i< A (T.K.K.5102, Japan)< ©] &3}
ol vl wl=+H S =A%t o H (Grip Strength, GS)S =H37] Y] A+
b= HRbgE AA R A FudE oy RntE Heya FFs AA=HA
ZA ¥ ®mER 15° HAS FAGE AAE A oA

[e)
%
%% FRAES Su AU S DA S 2H(EsE A28Aol 7t

lo
=2
>
il
ea
jus}
=)
N

HEE)S AR As e A 2~3%37F ¥4 FHoldrEE da, FH - §
5| A Alste] HuAZE 0.1 kg I 2 7] =3 o
(Back Strength, BS)& =743t7] 98] tidae wiZ= A T3 94

ju )
:::‘4
_ISEN

_26_



) 11@_.| H o® ,
KO oX g 0% W w X
4= 4 M mﬂ%%mﬁ X oF o m w
o o AT oF Qlu ﬂ _E V N o ﬂma A,f v HO_M EE G «nm EE ~
s T ET 2, BE o B © IR
o do ™ o ~ o - W 2 5 elg Nr I %o 0
wx Do 2 A (R -
T T oo o - ™= %o o o A " ooy B . B N o
Y L, T . S SR wooow e B gw gL
5 op M ° ~ o < i
CEGS oS ) I ® W M X o D
o R ST R W d om T owoT
oy og P R X T T o oww s 5 T W
I & il o 1) _i T 50 TR EE o X o)
qu . O o W TV T 0 X ) W = & - &
U= do I o ol T oo M 2 o8 = o
= ) AR o T oo W T 9 AN WW
Mo on oF o = T o o#r do = 0 . T X gl
i g W < W% g -~ ® 7 o g 2 m W o
oy FoET 5 YN W wow o oS 5 24 72
G o 5 B N e 5 = < A 3
T Sy . oy T X of ¢ S S o T
E I T D = o Mo W s 3 5% 3
< 5 o o o T & M i - £ T
iy SN 8 go o W X 8§ ¢ ¥ 5 B
Hoe © ~ 5 Row oo F S il S e rB
W %m MoN 2 = W ™ ol e . oy = mm i_/L - E RS o= go K|
—_ 1) o (9] fgxie8 —_ )
By T, RN T X £ ¥ o 0 F 4 = # e
M 5 R wow noe o MoE = S & 7 o
o o A ~ X HE N M = = Ar 27T 5 He
K N Do N = =1 S'S
ﬁ ~ ~ X ol &F ™ O~ N él S ,N_.o H o KA o
e w oo B oo o F o om = . & o w = °
5 A NI = ™ SIS
o 5 R il - I U R N =
— o - =~ EU — AT — = . X
= N e e 5 o py & o i) Y W
T X & BKd o . % By g o
TR X W s W o W TN W T g o S
Wow oM . o o R i o N I e
oy .0 - o ok o ® woog T W ® < €
= HfmoE A N (ay x o N ) %0 x N9 T - o o & !
—~ o _,T g il Ot 0 - — < W I
T = B W & M o o B oo T b o < K T+ o O
— 3 o X \#/ o s B ™ g Nr ~ Lk dy © K
ol o T oF o~ ol B r
: O ST = LY X % R w8 B = & B o5 -
( » HT F X Sk F 203 o ®E Ry 8T
- 2 oo o N s ©F g Ar

- 27 -



duration of exercise (sec)
PEI = x 100

2 x sum of recovery heart rates

3) AEFT fdad

1) &<
a2 HA 3 S AT AHOlA  AEed US4 7I(OMRON

HEM-770A, Japan)E& o]&3dlo] #FH= FdolA 45718 L (Systolic Blood
Pressure, SBP)¥} ©]<7] & ¢ (Diastolic Blood Pressure, DBP)S = # &} 91 t}.

EE AdS 1243 ol e 5FHE AT & dd 2 08094 Aol
of AAlstdtt dAAH A 30 A= e AskA & H FSaAT &
A

M
Q
S
=
O
—t+
=
Q
)
w0
7
]
=
Q
w0
<
S
o
JPI
oil

(Fasting Glucose, FG), TAAWE A<l
AST (aspartae aminotransferase)®} ALT(alanine (Triglyceride, TG), &=
) ~H = (Total Cholesterol, TC), %X e =y ~8 Z(High Density
Lipoprotein Cholesterol, HDL-C), AY =X Z g ~H E(Low Density
Lipoprotein Cholesterol, LDL-C), & & <l< @ (Fasting Insulin, F)¢ §%&
AAsEA . AST9 ALT+ UV Rated, #E3d9-& HKW(Hexo Kinase
Method), T A W2 S8 +x& A AW (Glycerol Blanked Method), =49~
HES &4

H(Enzyme Method), 1 EA G ZH ~HE2 A8 &3] 2H

hind
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H (Direct Selective Method)& ©]83% ¢7%3tst-H &4 7] (OLYMPUS
AU5400, Japan)E AF&3te] #4358t il, Friedewald(1972)5 < 32
(LDL-C=TC-HDL-C-TG=5% ©°]&3td 7Zitsint. s5d&dL 3
uk3d i of 2 A1 (Chemiluminescent immunoassay, CLIA)S o] & ™
2 Al 2~ = (ADVIA centaur XP, Siemens, USA)S A}-83}o] #2439t}

ofH T dAHA = A=At H ol o ste] dAlsd

A xEve sdd g Aol s x5 HSIEMENS, ACUSON
SEQUOIA-512 ultrasound systems, Germany)® 6.0-MHz9 ©&XZ Al&
&to] zke] Echogenicity #7bsto] AW3ke] =5 H7bskdh. o] o e &%
A& Echogenicity ¢ Bl uslo] olHt} =& A xW7tS oA& L, of

?g AN G sl wel 35 F o PRI

Gradel (mild) : slight diffuse increase in the fine echoes in the hepatic
parenchyma with normal visualization of the diaphragm and
intrahepatic vessel borders.

Grade?2 (moderate) : moderate diffuse increase in the fine echoes with slightly
impaired visualization of the intrahepatic vessels and diaphragm.

Grade3 (severe) : marked increase in fine echoes with poor or no visualization
of the intrahepatic vessel borders, diaphragm, and posterior portion

of the right lobe of the liver.

(4) AFEHIZTEIE o] &3 HEAY FH
738 =2 o (Computerized Tomography, CT)S Light speed plus(USA)
F 4~5/A Alo] FHA QA o AT B )

o wWze saATzgo 1
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Table 5. Comparison of body composition of Obesity children after

exercise program

Variable Before (n=7) After (n=7) P
Height (cm) 150.03+5.62 150.76+5.72 .002
Weight (kg) 59.57+10.74 59.47+10.78 837
BMI (kg/m?) 26.09+3.42 26.06+3.30 935

WC (cm) 81.64+7.27 80.66+7.54 397

HC (cm) 95.46+7.88 91.66+7.07 <.001

WHR .8914+.05 .9043+.05 281

FFM (kg) 35.47+6.54 37.04+5.59 493
SMM (kg) 19.07+£3.94 19.99+3.37 H22

BFM (kg) 22.60+6.20 22.53+591 884

PBF (%) 38.67+4.69 37.47+4.13 H44

Data presented as the meantstandard deviation.
BFM, body fat mass; BMI, body mass index; FFM, fat free mass; PBF, percent body fat;
SMM, skeletal muscle msas; WC, waist circumference; HC, hip circumference; WHR,

waist-hip ratio.
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Table 6. Comparison of body composition of normal children after

exercise program

Variable Before (n=4) After (n=4) p
Height (cm) 144.46+10.45 145.48+10.68 .017
weight (kg) 44.48+17.27 44.76+17.58 125
BMI (kg/m?) 18.93£3.58 18.68+2.86 604

WC (cm) 70.33+15.36 68.75+16.04 326

HC (cm) 82.88+11.79 79.76+11.84 <.001

WHR .8325+.09 .8300+.08 761

FFM (kg) 28.10£5.15 28.88+£5.10 .001
SMM (kg) 14.60+3.03 15.10+3.02 .006

BFM (kg) 9.98+5.99 9.20+4.88 336

PBF (%) 24.33+9.10 23.00+7.36 333

Data presented as the meantstandard deviation.
BFM, body fat mass; BMI, body mass index; FFM, fat free mass; PBF, percent body fat; SMM,

skeletal muscle msas; WC, waist circumference; HC, hip circumference; WHR, waist-hip ratio.
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Table 7. Comparison of body composition of parents after exercise

program
Variable Before (n=5) After (n=5) D
Height (cm) 162.24+3.54 162.22+3.23 914
weight (kg) 65.36+13.15 65.00+14.01 017
BMI (kg/m®) 25.35+5.38 25.45+5.83 731
WC (cm) 82.12+11.88 83.53+13.49 .266
HC (cm) 98.73+6.69 98.84+7.11 857
WHR .8825+.04 .8850+.05 718
FFM (kg) 45.00+£3.07 44.90+3.40 630
SMM (kg) 24.58+1.78 24.58+1.97 1.00
BFM (kg) 22.90+11.07 23.10+12.21 805
PBF (%) 32.23£9.95 32.20£10.66 969

Data presented as the meantstandard deviation.

BFM, body fat mass; BMI, body mass index; FFM, fat free mass; PBF, percent body fat;

SMM,

waist-hip ratio.

skeletal muscle msas;
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Table 8. Comparison of Obesity of children after exercise program

Variable Before (n=7) After (n=7) p
LGS (kg) 20.10+4.99 19.61+£4.18 432
RGS (kg) 21.13+4.98 20.61+4.93 252
BS (kg) 54.93+10.18 67.93+11.70 .002
SR (cm) 6.92+7.27 6.92+8.31 1.00
SU (num/min) 22.57+11.93 30.00+12.40 .018
PEI 46.13+£5.05 49.03+4.58 163
HRrecovery 148.66+21.37 134.29+14.99 .049

Data presented as the meantstandard deviation.
BS, back strength; LGS, left grip strength; PEI, physical efficiency index; RGS, right grip
strength; SR, sit and reach; SU, sit-up; PEI, physical efficiency index; HRrecovery, Heart

Rate at Recovery Time.

_34_



5. AZAT otF9 Z2aH Fo A F AFgFE ¥

ST ARF TR Fel - F AYFFEY W <Table 957 2
oho A A, AEEs A7 Zeag el A wmste] Fel F AT
H(ABA0INI], SWAAT oA FrGa, e AXE FAACE R
@ Wbt veh e agn

Table 9. Comparison of physical fitness of normal children after
exercise program

Variable Before (n=4) After (n=4) p
LGS (kg) 14.43+£3.19 13.43£1.53 387
RGS (kg) 15.43+2.05 13.95+1.77 190
BS (kg) 49.50+8.35 52.63+3.47 H83
SR (cm) 6.13+5.83 5.80+9.89 918
SU (num/min) 25.00+14.51 32.25+15.06 .001
PEI 54.05+4.54 54.80+8.34 802
HRrecovery 118.75+8.77 118.50+9.04 970

Data presented as the meantstandard deviation.
LGS, left grip strength; RGS, right grip strength; BS, back strength; SR, sit and reach; SU,
sit-up PEI, physical efficiency index.
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Table 10. Comparison metabolic syndrome risk factors after exercise

program
Variable Before (n=7) After (n=7) p
SBP (mmHg) 119.14+11.84 121.14+11.92 688
DBP (mmHg) 67.29+13.34 65.86+9.46 837
AST (IU/L) 28.29+5.96 26.43+8.04 234
ALT (IU/L) 31.86+11.89 31.86+16.94 1.00
FG (mg/dL) 90.57+4.69 95.29+45.22 0.17
FI (uU/mL) 15.01+6.31 17.36+10.04 087
TC (mg/dL) 180.00+19.11 167.71£16.99 181
TG (mg/dL) 78.71+30.79 80.57£15.80 819
HDL-C (mg/dL) 56.14+10.29 55.57+8.83 801
LDL-C (mg/dL) 108.43£13.00 96.14£14.67 129

Data presented as the meantstandard deviation.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; DBP, diastolic blood
pressure; FG, fasting glucose; FI, Fasting Insulin; HDL-C, high density lipoprotein cholesterol;
LDL-C, low density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total cholesterol;

TG, triglyceride.
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Table 11. Comparison of metabolic syndrome risk factors of normal

children after exercise program

Variable After (n=4) Normal
SBP (mmHg) 115.00+£17.85 120
DBP (mmHg) 66.80+27.86 30

AST (IU/L) 26.00+5.72 0~33
ALT (IU/L) 20.00+7.44 0~38
FG (mg/dL) 91.50+3.51 70~99
TC (mg/dL) 185.00+25.22 98~199

TG (mg/dL) 48.25%2.22 10~149
HDL-C (mg/dL) 76.00+15.38 40~99
LDL-C (mg/dL) 99.50+11.27 1~129

Data presented as the meantstandard deviation.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; DBP, diastolic blood

pressure; FG, fasting glucose; FI, Fasting Insulin; HDL-C, high density lipoprotein cholesterol;

LDL-C, low density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total cholesterol;

TG, triglyceride.
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Table 12. Comparison of metabolic syndrome risk factors of parents
after exercise program

Variable Before (n=7) After (n=7) p
SBP (mmHg) 121.20+15.06 122.80+9.01 816
DBP (mmHg) 74.20+8.47 73.00£9.57 120
AST (IU/L) 22.00+7.48 19.20+4.87 284
ALT (IU/L) 21.40+£11.97 20.20£17.84 42
FG (mg/dL) 99.60+23.39 114.00+46.00 .306
TC (mg/dL) 175.40+30.98 176.60+53.22 918
TG (mg/dL) 109.20+135.53 78.40+55.80 463

HDL-C (mg/dL) 62.00+18.32 60.40£17.74 669
LDL-C (mg/dL) 91.60+31.90 100.40+50.11 498

Data presented as the meanzstandard deviation.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; DBP, diastolic blood
pressure; FG, fasting glucose; HDL-C, high density lipoprotein cholesterol; LDL-C, low
density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total cholesterol; TG,

triglyceride.
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Table 13. Comparison between groups of metabolic syndrome risk
factors before obesity children of normal children after

exercise program

. Obesity Normal weight
Variable ) q p

children (n=7) siblings (n=4)
SBP (mmHg) 121.14£11.92 108.25+11.00 d11
DBP (mmHg) 35.86+£3.92 65.25+31.92 973
AST (IU/L) 26.43+8.04 26.00+£5.72 928
ALT (IU/L) 31.68+16.94 20.00+7.44 224
FG (mg/dL) 95.29+5.22 91.50£3.51 233
TC (mg/dL) 167.71+£16.98 185.00+25.22 203
TG (mg/dL) 30.57+15.80 48.25%2.22 .001
HDL-C (mg/dL) 55.57+8.83 76.00£15.38 019
LDL-C (mg/dL) 96.14+£14.67 99.50£11.27 703

Data presented as the meantstandard deviation.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; DBP, diastolic blood
pressure; FG, fasting glucose; HDL-C, high density lipoprotein cholesterol; LDL-C, low
density lipoprotein cholesterol; SBP, systolic blood pressure; TC, total cholesterol; TG,

triglyceride.
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Table 14. Comparison of metabolic syndrome risk factors frequency
Obesity children after exercise program

Variable Before (n=7) After (n=7)
WC 4 (57.1%) 4 (57.1%)
BMI 5 (71.4%) 5 (71.4%)
AST 1 (14.3%) 1 (14.3%)
ALT 1 (14.3%) 2 (28.6%)
FG 0 1 (14.3%)
FI 0 1 (14.3%)
TC 2 (28.6%) 0
TG 0 0

HDL-C 0 0

LDL-C 1 (14.3%) 0

HOMA-IR 7 (100%) 6 (85.7%)

WC, more than 80(cm) males more than75(cm) females; BMI, more than 25(kg/m2); AST, more
than 33(IU/L); ALT, more then 38(IU/L); FG, more then 99 (mg/dL); FI, more then 25(uU/mL);
TC, more then 199(mg/dL); TG, more then 149(mg/dL); HDL-C, less then 40; LDL-C, more then
129(mg/dL); HOMA-IR, more then 3(mg/dL).
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Table 15. Result of abdominal CT & liver ultrasonography after

exercise program

Variable Before (n=7) After (n=7)
CT
SFAO 6 (85.7%) 5 (71.4%)
IFAO 1 (14.3%) 2 (28.6%)
LU
Fatty liver 6 (85.7%) 4 (57.1%)
Normal 1 (14.3%) 3 (42.9%)
Gradel 3 (42.9%) 1 (14.3%)
Grade?2 2 (28.6%) 2 (28.6%)
Grade3 1 (14.3%) 1 (14.3%)

SFAO, subcutaneous fat accumulated obesity; IFAO, intra-abdominal fat accumulated
obesity;CT, computed tomography; LU, liver ultrasonography; Gradel, mild fatty

liver; Grade2, moderat fatty liver; Grade3, severe fatty liver.
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Elementary School
grade 5(n=220), grade 6(n=239)

@ School examination score

- Korean language, Maths, Society, Science, English, examination total score

@ Physical activity promotion system(PAPS)
- Muscle strength, Muscle endurance, Flexibility, Cardiopulmonary fitness, Power,
Fitness grade, BMI, PBF, obesity index

Fifness grade and obesity index

of the correlation analysis

<Figure 2> Cross sectional study
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Table 16. Relationship between grade and obesity (5th grade)

p Korean . . . Total
earson R Maths Society Science English
language score
Cardiopulmo 270 242 .147 114 258 254
nary fitness <.001 <.001 .029 .092 <.001 <.001
I .045 -.045 -.006 023 193 .060
Flexibility 506 503 930 705 004 379
Muscle
tr th & 113 -.026 062 .036 .081 .063
streng 09 704 359 592 233 350
endurance
P . 131 148 045 084 168 142
owe 052 028 502 213 013 035
Obesity 119 180 078 113 177 167
score .078 .008 .249 .095 .009 .013
PAPS 193 110 081 .094 255 183
score 004 103 229 166 <.001 007
Fitness 214 176 103 130 291 228
score .001 .009 126 054 <.001 .001
.003 -.094 -.044 -.002 =111 -.071
o,
%fat 970 165 515 980 100 292
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Table 17. Comparison of grade depending on the level of physical
fitness(bth grade)
Grade 1 Grade 2 Grade 3
Mean+SD P-value
(n=26) (n=122) (n=72)
Korean
91.85+8.91 89.89+9.75 87.28%£10.60 .080
language
.035
Maths 88.62£12.73 86.03£14.01 81.17+£17.03 153
Society 85.38+£16.66 79.84£17.55 81.00£17.94 .345
Science 86.69+13.21 83.05£11.60 82.72£12.27 .321
- .001
English 92.92+11.39 87.05%+16.42 79.39£22.26 153
Total .036
445.46+£54.99 425.85+55.02 411.56%+66.21
score 1>3
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Table 18. Relationship between grade and obesity (6th grade)

Korean . . . Total
Pearson R Maths Society Science English
language score
P-value (0=239)
Cardiopulmo .165 .152 107 .063 .138 .133
nary fitness .010 .019 .098 333 .033 .040
s .079 <.001 -.019 .015 011 .003
Flexibility 227 997 776 812 868 958
Muscle
.136 .099 .089 .079 .062 .095
strength & .035 127 .170 221 342 143
endurance
119 152 112 145 .104 .149
Power 066 019 085 025 109 021
Obesity .083 123 .088 .025 .019 .071
score .200 .057 174 703 775 272
.187 149 107 122 113 143
PAPS  score 004 021 100 059 082 027
Fitness 191 181 .130 .110 .099 .150
score .003 .005 .045 .091 .126 .020
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Table 19. Comparison of grade depending on the level of physical
fitness(6th grade)

Grade 1 Grade 2 Grade 3 Grade 4
Mean+SD P-value
(n=9) (n=106) (n=114) (n=10)
Korean
81.56£9.04 87.32£12.66 82.28+14.44 81.60£7.35 .033
language
Maths 95.33+6.33 89.79£14.43 87.09£15.80 83.20%£20.00 .109
Society 84.22+£14.51 88.41+13.17 85.17£14.18 85.40%£9.06 .323
Science 80.89£11.27 83.21£16.82 79.89£16.87 81.60%£13.75 .5D32
English 85.33£18.11 89.28+14.67 87.44+17.77 83.60%£16.16 .629
Total

345.78+£45.03  350.69+£51.19 339.59£55.56 333.80%+50.06 A421
score
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