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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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b 1R, % 11238 e ddr o ATE @
F2E24 45 A742 990312 59§ o AT
£ A8 21 (KISS-1609-015-01), A7 ! 2L &
SAAA DL R el d7bsE F-A-Gol thete] AR
1 QT Bol FANZ W} Ak A4 =
’d& (Table 1)2} 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 70643 83432 59+48
(month)
Height (cm) 162.0+£11.5  1522£7.0  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

A & A= X
AL AAAE o] 23t 0.1ecm B 2 A3 1L
253 fE 9= E4E ol &3t 0.1em 9= =4 o}
ok AA 22 A EEA71(T ANITA Japan)E o] &
sto] Az, BMI 2 AANE, 25FES S45IAT
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A T AT fatA ke 2 274819 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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Table 2. Mean scores + SD for chronological age, skeletal age, anthropometric, and frequencies of skeletal maturity status

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
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
o] 9% (18.4%), B7do] 40%(81.6%), wrol 0% o wet B3R g 2sddo R ER6IGla, 2 dde
(0%) o2 Jetdth, T Ao A5es dvEm  (Table 3), (Table 4)9 2 ﬁﬂ gl M s o R

639 5 250 49(6.3%), 7ol 594 (93.7%), W&

o] 0 (0%) 2.2 Yelt}. o|9} o] 2534, 4

OFFAFEY ASEE AR HIQ AFES] 1]

Fo] Eokon 253 My vl &2 vwH vekn 1
=R

o= Yehg}.
ME| oFpMS MEEY M U A x|

2584 ofpase 4 obpAsel A4 1
247, A Ao|2 B7la] Ao hAAE A4

FFE Aert gle AR

s AAsH.

253 ol AR A4
W A= A
‘“F 0'5 p< 05 . )
39, pX.05)¢l|A] 7@*&%9 o] 2y
o] %«1 oMl = vEbst e | ARE(£.05), ¥HE
7L =

oAl gz e] 2%l 1]
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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
unit On;time b On;time Eegly p
(n=40) (n=59) (n=4)
Skeletal age (SA) year 12.240.65 11.5+.87 013 14.4+77 15.7+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 38.248.23 37.246.22 740 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 45.547.02 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 41.243.31 184 39.8+3.24 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 64.8+8.17 822 55.8+15.64 64.0+£8.60 305
Peak Power wikg 6.0£1.27 5.240.83 .081 7.9+2.19 9.24+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
T oA ASEd AAF A Aol B9 W0l £ H(81.6%~93.7%), 5T A
¥ & A= (Table o 2ot 235 gokslH A5 (X H&-& v w A Wokal(6.3%~18.4%), & e ol
.05), 89 (X.05), AR & (X.05), &8 (&Al2E | 2 = Ao 2 Y tH0%) . Myburgh et al.(2016a)2 <
A2E, 0D, FHNPERZ, K.05), F&H X4t FAYEIARAFE NI G s 2AR 29 5
4, ,X.00)& 255 do] A gzl el wlste] felebA = AT T 7o) 2798 (54%), Z40] 159 (32%), HH<ol

Al bt

MA| OF ML M

H
[
H
HI
1x

B3] kAR AT
T

Fo4 obPASE 4%

5% (11%) 2.2 Jebsttha Bask9) 31, Figuiredo et al.
(2009) = 13~ 144 F2 EFAFE] ASEE 2AME
Az} AA 729 F A Fol 459 (63%), 2% 239 (31%),
THe 49 (6%) 2 UEbsttha Rasto] o)k fA1g A}
Haaaidt,
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7t T 8AE e F5Q ofo] A8l A St E )
yttel A+ (Lariviere & Lafond, 1986; Malina et al.
1982) M & 13-164A1A] Th&gh 9] HlE&o] 0%
T Baistoe] o] & frabgk A a7t vErsi

NET| OFPMS NAEY HH Y A X0

3771 Aege] A A e AFE7) 71 AR s 7] A
A Azt AR1A o2 g ETh ARE7| 7 A2 A
377 ]""Fc-‘qi & 5Ao] AA HslAM A7, 2
g A7 o} 22 Ao 2 W7} At Roemmich &
Rogol, 1995; orres—Unda et al., 2016).

HapA  Agdx]  BHEE SAPAzEE

(luteinising hormone, LH) 3} F¥21=5 22 (follicle sti-
mulating hormone, FHS)] 712 218l Wolo A& Bl A
EXH &3 ojolo| A& of| ~E 2 AS WA 3T Swerdloff
& Odell, 1975). o|8 gt T2 A4 <3} o] a4,
Zuke] &3t A e Al e eb 22 e FeA A-gof
8% g & P H(Rogol, 2010). 282 ZEAA, &
AZ3A, A A 2Hlof] MgtE o7 o] = A7) Al
FE9] 7719l 2 9% = 5 Ath(lan Stafford, 2011).
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73 go] YA ‘1%‘_ S A A S B
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25 o AT A8 5 548 fALEEE T
Alhe T2 24 v]sto] AR HHEo] B ALEL] ¥
Fo] B8 F AT ol AF Al 4 de YIS
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A Ferl g Aoz Helg

dubA o 2 243 e 5 AR P4 2 g
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g BaE 3 g (Armstrong & McManus, 2011). A
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