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Abstract :

Journal of the Korean Applied Science and Technology

The aim of this study was to investigate the issue in obese children with a high

probability of leading to precocious puberty for they have more advanced skeletal maturation

compared to normal children in order to contribute to the health of obese children by identifying the
relationship between physique and physical fitness according to their skeletal maturation. A total of

243 obese children between the ages of 10—13 were enrolled as subjects, and the skeletal maturation,

which symbolize indicators of biological maturation, were evaluated by using the TW3 method after
hand-wrist radiographs, thus classified the skeletal maturation level into retarded group(#=70), normal

group(7=128), and advanced group(n=45). A stadiometer and InBody 270 (Biospace, Korea) were used
to measure 3 components in physique. A total of 7 components in physical fitness, which included

muscular strength, muscular endurance, flexibility, power, cardiovascular endurance, balance, agility,
were measured as well. Descriptive statistics and one—way variable analysis (ANOVA) were conducted

for data processing using SPSS 25.0, and Duncan's multiple-range method was used for post hoc
analysis; and it was considered significant at the level of 2 .05. Analysis results of this study may be

summarized as follow. First, height and weight in physique factors according to the skeletal
maturation between the retarded, normal, and advanced groups in males and females were highly
significant. Second, physical fitness comparison according to the skeletal maturation in males were

statistically significant in muscular strength, power, and agility whereas muscular strength and balance

were statistically significant in females.
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Table 1. Physical Characteristics of Obese Children According to the Skeletal Maturation of

Indicators of Biological Maturation

Journal of the Korean Applied Science and Technology

Sex Retarded Normal Advanced
(= 70) (n= 128) (= 45)

Chronological Male 11.83+£0.86 11.91+0.82 11.95+0.66
Age(yrs) Female 11.33£0.99 11.63+0.85 12.17£0.96
Bone Age(yrs) Male 10.04£1.00 11.71+0.91 13.74+1.12
Female 9.78+0.88 11.57+1.04 13.73£1.10
Height(cm) Male 144.27+6.93 149.34+7.87 155.02+£9.35
Female 139.18+5.05 147.52+8.30 153.71+£6.17
Weight(kg) Male 45.15+8.85 51.63+11.29 58.76+10.85
Female 40.59+4.03 49.07+8.58 54.95+9.32

Percent Fat(%fat) Male 33.21£5.59 33.02£5.32 32.91£5.02
Female 35.51+3.14 36.16+2.92 35.50+2.90

Table 2. Measuring Components of Skeletal Maturation, Physique, Physical Fitness

Factor Components Content
Skeletal Maturation Bone Age X-ray
Height Height
Physique Weight Weight

Body Fat Percentage

Subcutaneous Fat (%fat)

Cardiovascular Endurance
Muscular Strength
Muscular Endurance

Physical Fitness Flexibility
Power
Agility
Balance

Shuttle Run

Hand Grip Strength
Sit—Up

Sit&Reach

Standing Long Jump
Plate Tapping

Bass Stick Test

Q) AR A 574

H|gtolz o] A AT} AHE ZAst7] Hdl A=A
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Al FAGsEoA ZAFLS X-ray (DK
Medical System, Korea)& ©]g3ste] =43}t
A7 & A2 A%EA(Samhwa gauge, Korea),
Ag 9 AATE SH2 A4 7] dojdad
(Bioelectrical Impedance Analysis)& Z-8oh=
InBody 270(Biospace, Korea)& ©]-&5to] =435}
Atk
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Table 3. Measuring Instrument

oFFe TAAsE] e AA, A Wt A+ 5

Measurement Measuring Measuring Instrument
Components
Skeletal Bone Ace Diagnosis Radiation Equipment
Maturation & (DK Medical System, Korea, 2006)
Heioht Human Measuring Instrument
. & (Samhwa gauge, Korea, 2019)
Physique

Body Weight
Percent Fat

Inbody 270
(Biospace, Korea, 2019)

Muscular Strength
Muscular Endurance
Flexibility

Physical fitness Power

Cardiovascular
Endurance

Balance

Agility

Grip Strength Indicator
(Donghwa Athletic Corporation, China, 2019)
Sit=Up Board
(Everlast, China, 2013)

Sit & Reach Box
(World Sports Industry, Korea, 2019)

Standing Long Jump Mat
(Promax, Taiwan, 2006)

All-In-One CD Player System
(INVIO, Korea, 2019)

Custom—Made Stick
(Kate Home Craft Shop, Korea, 2019)

Custom—Made Board
(Soongsil Univ., Korea, 2019)

ot EAASE OE AT Ao Hue o
HHFES(ANOVA), AFHFL  Duncan's
multiple range WH-& o]&sle] X .05 F&Fo|
A folgt Aoz RAsHIH

3. 45 ¥ o
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155.02+9.352 Al Ad 7+ SAHO=R ufg
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2 58.76+£10.852 Al He 1 TAHLR uf¢-
frolgt zpolzb yeptom, AAHES usHw

oAl 33.2145.59, HEHTHE 33024532, 245
Ake 3291+5.028 Vet

ozte]l AL e ulgdolA 139.18+
505, HEADS 147524830, Z&EATGS
153.71+6.172 Al Ad 7+ SAHo= uje &
o5t yeldth A vlEATAA 4059+
4.03, BEEYTHL 49.07+8.58, 2&EATL 54.95
+9.3282 Al A 7+ SAHCRE ufj$ Folgt A}
ol7b Yehgom, AALES ul&HTA 3551
+3.14, REAGE 36161292, Z&FTHS
35.50+2.900 2 UteRSTH

2 A E FASE T2 AF a9l
A dd 2R ousid, R 253G 7
SAHoRZ uj$ Folgt 2polE BT A2
EolAe= Fog 2|7t UERR] Skt o] 2§t
A= TW3HH ost TAlA 1247141 9] %
S5 HEx A ZAHSE 9 AF, Al
AT, Ao Bt AFE T FEE, 237

[‘-[oh
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Table 4. Comparison of Physique According to Skeletal Maturation

S Retarded Normal Advanced Foval
ex (= 70) (1=128) (= 45) vaue
. Male 144.27+6.93* 149.34+7.87" 155.0249.35¢ 16.432°""
Height (cm) N . c -
Female 139.18+5.05 147.52+8.30 153.71+6.17¢ 16.192
i Male 45.15+8.85% 51.63+11.29% 58.76+10.85¢ 14.653™""
Weight (kg) N i c -
Female 40.59+4.03 49.07+8.58 54.95+9.32 12.061
Percent Fat ) 1o 33.2145.59 33.0245.32 32.9145.02 0.031
(%fat)
Female 35.51+3.14 36.16+2.92 35.50+2.90 0.489
P 001

A, B, C : Duncan’s multiple range

[28]0] Aeld A, AF, ANFES 0%
W, BERY, 2549 7 fold xolrt vt
O B Qe A% AR 2uE

L 4307 Y HAEEe A4S
52 Bsje] 2% BE, N4ToR BR ¥
7, AARY, AATA AolS ok A
Ao A9 x4l AAT ANLE ol
F2un folsH B2 2o teht 2 4
o Auet PN FUS Aoz uehgrh E

AAZ
)

5
Guo, Chumlea, Roche, Siervogel[30]2 t]= <
sto] o5 ARG Tt 1308 e R &
ANG Lot AAYH, AXYE, AX T &
A TEHo=z A4S A9 AALES 244
S5t S7hstel wer 34 FUFstttal sheth
Sol31]&= 11.941.12.34] B8 44 1178& o
Ao FANEEE FUIS & X&5ud vgd
< MW A Zgoto] AT AlFolA [9
SHAl =ttt Biste] B o] At 4R
A F1 Qlek. APAAES AHEA A%t
AFolre 2EHATCR 245 A% AF
A Fogt ztolzb YRt 2 Ate] Autet 7Y
st SAIRE A HES APALSolA H5,
HE, & Jd 7F {3t zol7b yepd wHA
2 d7E UEA] E=d, ol B ATE
H|gt of5-& e s nj&, HE, 259 AT
2 ZR37] "z, vt 71Ed AR HEl
Z|2Hoz Eol |og Zolrb upEhA] 2
Aoz Y7+t

0|

3.2, SHM2L0 U2 2o Hw

olsE9 AHE FTAHSGE| wEtA FES)
o] B]wgt A} (Table 5>} Zrt.

dzre] Ae AEHL ulsHTeA 61.10+
29.07, EEADLS 61.98+2543, R&EATS
70.04+23.100.2 UErgtth FHHAKEHE mls
AdoA 16.89+3.67, REHATHL 20.41+5.05,
Z&ATE 2357+6.7002 A A 7+ EAA
o2 ufe Fogt Zo|7t yEtth. =AY
L ooj&sygolA 17.80+4.14, EEATS 21.50
+4.82, Z&EATL 2554456602 A A 7H
BAACR uje Fogt zpo|7t YERT UEY
0771% ulsHoA 41.60+45.87, HEHG
2 40.094£22.75, Z&HATEE 50.23+24.1602
vebgth e njgHdelA 6.6517.01, B
EATS 7.96+6.39, 2EYFHS 6.38+6.0002
yebsith AEeH s vl TolA 143.08
+21.01, BEEHTHS 14944+18.66, ZEHFe
158.57+24.360.2 n&d, BEITe 253
gt BAHoR Folgt ztel7t YERHTh SHH
he naddolA 6.99+1.47, BEHLL 6.76
+1.03, ZHHTL 6.05+0.9007 m&HE, H
AT 2s3dd FAKHCR HwE Folgt
ztol7F UERHT) QA 7E ulgAHlA 17.34
+18.37, REATL 20.90+21.00, Z=Ye
18.85+17.192 EbTH
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It o}F o] TAAsE] e AA, A et a4+ 7

Table 5. Comparison of Physical Fitness According to Skeletal Maturation

Retarded

Advanced

Normal

Sex (2= 70) (r= 128) (= 45) Fvalue
Shuttle Run Male 61.10+29.07 61.98+25.43 70.04+23.10 0.942
(Reps) Female — 38.42+22.98 54.95+20.18 54.71+24.24 2.873
Left Hand Grip Male 16.89+3.674 20.41+5.05° 23.57+6.70¢ 17.168™""
Strength )
(kg) Female 13.82+3.344 17.05+3.24® 21.81+4.77°  20.886
Right Hand Male 17.80+4.14" 21.50+4.82° 25.54%5.66°  23.259""
Grip Strength
(kg) Female 15.11+2.41% 17.51+3.85 22.83+477°  19.584™""
Sit-Up Male 41.60+45.87 40.09+22.75 50.23+24.16 0.801
(Reps) Female — 24.92+37.53 27.93+22.58 29.38+14.84 0.144
Sit&Reach Male 6.65+7.01 7.96+6.39 6.38+6.00 0.911
(cm) Female 12.69+5.97 11.91+6.56 15.60+8.00 2.211
Standing Long Male  143.08+21.01*  149.44+18.66"  158.57+24.36®  4.739
Jump
(cm) Female  120.42+14.98  127.05+17.10  133.92+21.56 2.343
Plate Tapping Male 6.99+1.47° 6.76+1.03" 6.05+0.90* 4.803"
(Sec) Female 7.08+0.62 7.00+1.21 6.65+1.14 0.908
, Male 17.34+18.37 20.90+21.00 18.85+17.19 0.574
Bass Stick Test
(Sec) Female — 41.39+£2325°  23.97+21.54"  18.88+21.43% 4,397
P05 TTPC.01 TR 001

A, B, C : Duncan’s multiple range
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