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[Purpose] The purpose of this study was to investigate the differences in physique and physical
fitness according to maturity between primary and middle school baseball players. [Methods] Participants
were 112 elite youth baseball players (49 primary school; 63 middle school). Skeletal age estimated
maturity. Physique (height, arm span, thigh volume), body composition (weight, muscle mass and body
fat), physical fitness (strength, power, agility, flexibility, coordination, anaerobic power and aerobic power)
were measured. An independent sample t-test was used to conduct verify the difference between physique
and physical fitness according to maturity. [Results] The results of analyzing physical and physical fitness
according to maturity showed that there was a significant difference (p<.05) between the early maturation
group and on-time group in primary school baseball players, body fat percentage, muscle mass percentage,
sit-up, anaerobic power and reaction time. There was a significant difference between the early maturation
group and the on-time group in the middle school baseball players, weight (<.05), thigh volume (p<.05),
fat mass (p<.05), muscle strength (p<.01), power (<.05) and coordination (p<.05). [Conclusions] In conclusion,
the maturity of a growing baseball player may be influenced by the performance, so maturity status
should be considered when judging the performance of a growing baseball player, especially a middle
school baseball player.
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< Wste ARR] Aol opfR| B 259 A7) SUHE K
wslo] 28 o] 2715 7H4 £ Armstrong & McManus,
2011). 3 ol B eUgE g8 & 9= 5y
o] sl 23| =9} k9] o] W3 7h4 2t} (Blimkie,
1989; Larssson & Moss, 1993). 18] 1L oL =] 7]4 A}
S5e o] watma FAAu 7 A E TH(Stephens
et al., 2006). 919 o] A& B o] ZlHof upe} &5
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age) S.2 H7IEW, FAE o] Hojd EE Vo= ALt
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HAF 2 A A7) 9l e] oole ol A

AAlstsl o (KISS—1609—015—01), AT st B
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A& (Table 1)3 2t}

Table 1. Characteristics of the Subjects

All Primary Middle
Variable (m=112) school school
(n=49) (n=63)
Chronological age
(CA, month) 154.2+18.7 136.4+10.6  168.149.8
Skeletal age
(SA, month) 161.2+174 1447488  174.0+10.1
SA minus CA 70443 83432 59+48
(month)
Height (cm) 162.0+£11.5  152247.0  169.0£7.9
Weight (kg) 57.6£14.6 47249.6 65.7+12.4
BMI (kg/m’) 21.6+3.5 20.3+3.2 22.6£3.4
28 8= U
P U AHEN S
A& ABAE o]-838t 0.1em B9 &= SH 6k
253 8 9le EA4E ol 83k 0. 1cmD‘rﬁi—7§o}
Aot AA| AL A EEA 7] (TANITA, Japan)E ©]&
gt A%, BMI 3 AAWE, 25355 S4950.
EESS
ARzge 22 (544), 49, 994, f94, BS
A TR Rk & 24819 tH(Figueiredo et
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al., 2009; Gouvea et al., 2016; Malina et al., 2010;
Valence-Dos-Santos et al., 2014).
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sEe e oy, &4 8l 4y Sgdor)rE
ZAsch. M2Ee w2 A (TKK-1270, TAKEL
Japan) & %%6} < 3% 6}21 A R

0.1k = F 28] AAlskglem, 2 5 HH%E 54

Zro =2 39
ord o %ﬂﬁ (TKK-1270, TAKEI, ¥ &)2 &-8-5}%]

3
T}, ZFu o okal S o] 7 U n| 2 M Al 22 A A B
oA o] &30 2 AR &vtete] A 23 o] Hjgk 12t
o = Fa Hd P& w3etd FAAES st
2L () 1kgT9 & 222 % 23] A FlYC
= A ge SRR st

e gl A2 e Sy S92 (TKK—1281
TAKEL, Japan)< &-&3te] 34385t %“4 Z}

71719] Ao ke F, GHlol & 24

48 F ol AN S Aol &g %Xé-‘?‘—% Olﬂﬂ +

N

=

o] Ag3A HES ol/i% Al DYVES B
o G on, £33} BRe 2EQA AT T
sof PR 39 A BEAG R2L A7o] HES
@ Al 2339 onl, ke B2 71390
AgLeslE FEANIA REE J2oz 31
A7t FEo g Az 2 Eolrhd 132 8t

95 437 Y8l MAEHZ ugd AHMAE
ﬁq‘;} .o(lyﬂo]E Eﬂ/\E.‘:—L il-,@_ﬂod ] /HX—]E x%gt
Sargent Jump meter (TKK-1220, TAKEK, Japan)&
g&ot9tt. FARL A AR oA g Eo] Hoje=
TE g o kel &S Hug o g sto] F 23]
AN e HAGS S A= St
AT
A AHAE 83 YA E HAEE AHA
21118 (Monake 828E, Sweden)& &-83}9]t}. 3o
| =

l

1

s THRE LR 2wt 7H R g dAlela
Aol Aok 3 3023 AE o Hge S A6



12 Hong-Sun Song et al.

£ &4 299 (peak power, w/kg) <}
power, w/kg) 2 34 =& (power drop

fAkAvks)

FAART S GotE 7] g8t 20mSEEE & A
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41082 HAIREE-S% 7] (TAKEKI, Japan)& 44
dejAbe vkl F55 7PAA w3l e (120
~160°) & AA g 5, ozt Azt e AL A= Y
A5t 2143 BRI BlojU&RE sto] 33819t
0.001% @9 & 3 23] AA 5} 7?” w715 3%

-4
oo T-Wall(4X4, 164) A ZHke-7] (T-Wall,

Germany) & 43190}, Zojzle A zHkg7] oo A
A Bt et @%s R ==

A EE ot SA et 1% 5 =
o 2 3t

%ﬂ@

AL A Hd = WL-35(YAMAGI, Japan)& &

% el R2e W AR o @
?—%”éﬂr—é° A wol 2ol g AYE F4%
3 B2 528 AA3tel M 2L 715E 3

= A8 JAH S W Vo] 2 Hrtelgitt,
2 2%7](EXA-3000 GDP, Osteosys,

Korea) & &-&3t5ion, 3ojzte] ’\Eaﬁ( 4=,
7 E 4717190 AAIst SA et A AL
el F2E E7Ee] F 137 F9( Radlus Ulna,
Metacarpal 1 .II,V, Middle Phalanx I, V, Distal
Phalanx I,I,V)E 2331t} 2189 24&2 Tanner
et al.(2001)°] xetet TW3 WS o] &3l H71E 9
o, Z4 % Xray A& 137 Radius, Ulna, Short bone
(RUS) score$} 77) Capal scoreE @Ak A4z Zd
Ha AEeta, AR Apold wet AsoARE Y
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IVNY), e (AR -FAFC120E) o= E/E3
HGouvea et al., 2016, Marina et al., 2010).
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Table 2. Mean scores + SD for chronological age, skeletal age, anthropometric, and frequencies of skeletal maturity status

13

Primary school (n=49)

Middle school (n=63)

. Grade 4 Grade 5 Grade 6 Grade 7 Grade 8 Grade 9
unit (n=16) (n=16) 0=17) (n=30) (n=23) (n=10)

Chronological age (CA) month 123.9£3.4 136.2+3.0 148.443.0 159.6+3.8 172.0£2.99 184.3+4.4
Skeletal age (SA) month 135.7+2.1 1424425 154.9+4.8 162.8+20.6 175.1£6.7 193.242.8
SA minus CA month 11.7+1.88 6.2+1.14 6.5+2.37 6.9+3.51 3.1+5.05 8.9+4.46
Height cm 148.6+6.3 152.3+6.4 155.6+6.8 165.2+7.0 172.747.2 175.743.9
Weight kg 46.249.0 46.7+10.8 48.5+9.4 61.5+12.4 66.3+11.1 77.0+8.5
BMI kg/m’ 20.9+3.3 20.143.7 19.9+2.7 22,1437 23.5+6.3 25.0+2.8
Skeletal maturity status f f f f f
Late 0 0 0 0 0 0
On-time 8 16 16 29 22 8
Early 8 0 1 1 1 2

Note. f = frequency.

Table 3. Anthropometric profiles of primary school and middle school baseball players classified as on time and early in skeletal

maturation
Primary school Middle school
it On;time Early p On;time Ea_rly P
(n=40) (n=9) (n=59) (n=4)
Skeletal age (SA) year 12.2+0.65 11.5+.87 013 14.4+.77 15.7+1.15 .003
Anthropometric & Body composition
Height cm 152.8+7.07 149.6+6.33 219 169.3+7.99 174.5+5.57 206
Weight kg 46.9£10.15 48.3+7.08 693 64.8+12.26 79.2+6.23 025
Arm span cm 154.9£7.32 149.345.08 .033 173.348.82 181.8+5.87 063
Thigh volume cm 48.4+5.77 50.4+4.50 313 55.8+6.03 63.5+1.70 015
Fat mass % 21.446.04 26.4+7.65 .037 9.8+4.36 15.3+3.56 018
Muscle mass % 75.548.45 68.4+7.19 023 73.6+9.60 68.9+5.53 335
%ol 99(18.4%), 780l 40 (81.6%), ol 0% o wheh ARG 2afvo g RRegla, 2 2de

(0%)e.2 Uelgtt, $8 Mg Hexs AEH
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Table 4. Physical fitness profiles of primary school and middle school baseball players classified as on time and early in

skeletal maturation

Primary school Middle school
. On-time Early On-time Early
unit (n=40) (n=9) p (n=59) (n=4) P
Skeletal age (SA) year 12.240.65 11.5+.87 013 14.4+.77 157+1.15 .003
Muscle Strength
Elbow extensionstrength kg 15.943.11 15.8+2.49 931 18.5+3.87 24.0+4.24 .008
Knee extension strength kg 38.2+8.23 37.2+6.22 740 49.7+12.86 69.5+16.82 .005
Back strength kg 65.6+13.39 58.0+11.10 123 99.2422.68 115.0+14.47 177
Grip strength kg 25.144.45 23.2+3.09 237 36.0+8.20 51.6+13.88 .001
Sit-up n/60s 42.1£12.17 30.9+11.35 015 38.6+11.29 31.045.16 .190
Power
Vertical jump cm 35.147.17 31.246.2 144 45.5£7.02 52.8+6.40 .048
Agility
Reaction time (sound)  1/1000s .271+.038 .303+.051 034 .258+.033 .250+.014 613
Side-steps n/20s 43.6+5.03 41.2+3.31 184 39.843.24 40.5+1.29 .662
Flexebility & Coordination
Sit and reach cm 7.2+7.50 4.06+8.63 266 9.6+7.06 16.8+6.28 051
T-wall test n 107.6+10.66 97.9+6.41 012 123.7£11.54 138.0+11.86 .020
Anaerobic Power
Avg. Power wikg 4.4+1.01 3.7+.0.56 .047 5.8+1.61 6.7+.52 236
Power Drop % 63.9£11.93 64.848.17 822 55.8¢15.64 64.0+£8.60 305
Peak Power wikg 6.0+1.27 5.240.83 .081 7.9+2.19 9.2+1.07 226
Aerobic Power
Shuttle run n 45.1£16.82 36.6+7.60 .148 67.8+20.74 59.0+10.89 405
FHA oA AsEd AAF A Aol 59| v&o] =9kom (81.6%~93.7%), Z&e A4
& A= (Table H)9F 2tk 2345 g oFshd A5 (X H&2 ¥ ‘}}3(6 3%~18.4%), H=d A< 8l
.05), 89 (X.05), AR & (X.05), &8 (gal2E | 2 = Ao 2 Y tH0%) . Myburgh et al.(2016a)2 <
A28, X0, FHRHPELZ, K.05), -5 (A4t o YHEGAAATE W OE A LS 2AG 23 F
A, X.05)E 23 do] A/dz ol vlat fofstA & AT F A 7do] 278 (54%), Z<0] 157 (32%), ¥
Al et 5% (11%) 2.2 Uebstha B sty a Flgulredo et al.
(2009)€ 13~144] EA4F ST 4SS A
Az} AA 129 F Aol 451 (63%), 25 23% (31%),
= 9 9 4% (6%) 2 UeRgtha Easte o] ¢} fAlet A7)
£ Huskglrt
MR 0L MEE HIZEAM a7 oS ES U e R 3 % A4
ol A= qhgl A o] vl &o] YehtA] &sked), ol = H)
A7) b rEd Ases B4 29 2594, Yzt E3ote g2 OHLL uhe) o} & A‘*JM 7t =
T AT EY daie AR o A A SA HE T84 54 i AR Bl FAtavls]



7} S oA E e FES ofo| 28] AGE AR & A
el A (Lariviere & Lafond, 1986: Malina et al.
1982) A = 13-16M 4] Bhagt Hd409] vl &o] 0%
Tha Hysto] o) of AR A7} YT

NET| OFFMS MEEY HH U M RO

TEo A B AET7F A7) A
A Sk % AREZIZE AR A
Al dehar A7, 2
Aol & @5}7} A7t (Roemmich &

o

Rogol, 1995: Torres-Unda et al., 2016).
HeteA AQeA BHlEe YT =RE

(luteinising hormone, LH) 3} F¥21= 5 2 2 (follicle sti-
mulating hormone, FHS)] 712 218l Wolo A &= Bl A
E2EH 232 Aojof| A= o ~EZS YA FTHSwerdloff
& Odell, 1975). ol8 gt s 282 A4 J&1} o]adA

Fte] St AA e A Bl g} 22 o3 AL

l"

=88 4% I th(Rogol, 2010). 283 247, <
A, A A 25l ¥gkE dorH, o= A7) Ad

>

%
59 %712 2 9% F 2 Yrhllan Stafford, 2011).
o AT 2 oFPHLAN Yol L
A%l ekl e A8 el A7) B
AN (11/12-144) B2
O EEEEEREE
el Z7lsk 4o 2 A e

BN
N
&
O?: ol
ol
o 2 -
-+ o
N
=4
o o
o e
Y

A
%,
o
>

o
O, ol ofn
il
o\
I
=2
=
p‘ﬂ
e oy
2 oy B
2L Ay rg
ol o,
Loox
=
@
@
P,
)
O
=
=

=
>

g I

Ml lo W to
|o
i

Ach
N
3

L
= o oo

> Lo

)
O o Rl
> 12
un o
(E: Jyi=)

o o]#idt 2to|= T13-164 Alolo] AA B Ve
T ¥ 3 o Armstrong & McManus, 2011).
A7) AF SVt UEE 552 S/l 93 Aoz

oZ:

Maturity and youth baseball 15

U2 A 21 | TSI HAEAHEY 343 ZUP}
7V 588 S v A= A2 By 3o (Florini,
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