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Step length and pitch during sprint acceleration
in U-15 soccer players:
Age-related comparison between fast and slow sprinting players
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Abstract

The purpose of this study was to examine the step length and pitch at the start of a
sprint by U-15 soccer players during the adolescent growth spurt period. For this
purpose, fast and slow sprinting players were compared. The subjects were 365
players in the 1* to 3" grade at junior high school, and anthropometry, vertical jump
height and 20-meter sprint tests were conducted. Step lengths and pitches were
measured from the 1% to 9" steps during 20-meter sprinting using the Optojump
system. According to the evaluation chart developed by Hoshikawa et al. (2012a),
subjects were classified by sprint ability, and slow (S), middle (M) and fast (F) subjects’
groups were created. F and M in the 1* and 2™ grades had significantly higher height
and longer step lengths than S, although there were no significant differences in all
step lengths relative to height among the three groups in the 3" grade. Although S
slightly shortened the 20-meter sprint time by increasing step lengths in higher grades,
F acquired higher sprint ability by increasing the pitch but maintaining the step
lengths from 1% to 3" grade. There was a clear difference in vertical jump heights
among the three groups, which reflected the necessity of strong muscle strength
relative to body mass to increase the pitch at the start of a sprint. This study suggests
that sprint ability during the acceleration phase develops by increasing the step length,
which results from the increase in height and leg length during adolescence; however,
the factor differentiating ability among U-15 soccer players is the pitch from the 1%
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step of sprinting. We concluded that sprint training of short distances for U-15 players

should be designed to increase the pitch from the 1% step without reducing the step

length.

Key words: Cross-sectional study, Growth and development, Adolescent growth spurt,

Sprint kinematics, Sprint acceleration
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Table 1 Subjects’ characteristics in the G1, G2 and G3 graders

Number Age Height Body mass Bl\/II2 %Fat FFM FFM/ht

(yrs) (cm) (k@) (kg/m?) (%) (kg) (kg/m)
Gl 283 13.1£0.4 157.3+8.5 45.8+7.7 18.4+1.9 13.8+4.4 39.1£5.9 24.8+2.8
G2 242 14.0+0.4 163.2+£7.6 51.6+£8.2 19.3x1.9 14.5+4.5 439455 26.8+2.3
G3 278 15.1£0.4 168.1+£6.2 57.7£7.2 20.4+1.8 15.0+4.0 48.8+4.9 29.0+2.1

G1: 1* grade, G2: 2™ grade, and G3: 3" grade in junior high school
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Table 2 20m-time distribution measured on a grassed
field and in a gymnasium

Below Above

Slow Average Fast

average average
Field 149% 283% 333% 192% 4.2%
Gym. 245% 333% 286% 125% 1.1%

Table 3 Number and 20-m time of the 3 groups in the G1, G2, and G3 graders

Slow Middle Fast
N 20-m time N 20-m time N 20-m time

(sec.) (sec.) (sec.)
Gl 59 3.67x0.10 71 3.36 £0.06 11 3.14+0.04
G2 59 3.53+0.08 76 3.23+0.05 7 3.00+0.08
G3 42 3.44 £0.09 100 3.14+0.04 291 +0.07

G1: 1% grade, G2: 2" grade, and G3: 3™ grade in junior high school
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Figure 1 Anthropometry and body composition of the G1, G2 and G3 graders
G1: 1" grade, G2: 2™ grade, and G3: 3" grade in junior high school
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Figure 2 Vertical jump height of the subjects
G1: 1* grade, G2: 2™ grade, and G3: 3" grade in junior
high school
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Figure 3 Step lengths at 20-m sprint start in the G1,G2 and G3 graders
G1: 1" grade, G2: 2™ grade, and G3: 3" grade in junior high school
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HDH, h3Tld4.5~4.8% /LN %
Iz - 72,

Figure 5, Figure 612, 27 v 7EHEH,
Yy FfEHEzRLE A7y TEBENL
(Figure 5) 1%, 1, th2icBW»Tid Middle
B, SlowHTHEEEPRLNZVLDIIL T,
Fast o afhi 2 & I LERICE P -7z, L
2L, BT ThoEIc b EEE
BRONT, ZIEFERRREICR -7, SFPE-
TOATy 7REBEIMCEHT 5 L, Slow#t
Middle # Tl A & — FERZ 1-2 ZH D 60%
6, 895 H®D93-96% £ TINS5 A3, th
1225 3ETCRELBEMEIA SN Lh o7,
—7, Fast#od 8-94HIX, 1D 101%H 5
F3DIBUNETHT oK T T BMHAIC
Hot,

v v #1645 (Figure 6) ico>WwW T, WIho
BEDL A Y — MEK 2-3F5HD2 5 8-9FHIIH
7 ¢, Slow # X b Middle #, Fast BB =T
Erolz, 3BT NRE R
FRSNh o727, Middle # & Fast #£D
Bz RELAERPA SN, KHEEMT
By FEHICERT % L, Slow## D 8-945HiZ
1o 1.16 256H 3D 1.23 ~, Middle #o
8-9FHTIEF 1D 1.22 5% 3D 1.30 ~,
Fast 0 8-9FHTREHF 1 D 1.22 0564 3 D
1.36 N EIEINT B HEMICH o 7z,

Table 4 12, |EPE & 20m#ESY 1 L, 2-3,
5-6, 89BHD AT v 7R (fuxEs & &

E) vy (MEL LTy FH50) o
HEIREE TR L, EES & 20mES A LI
1% 3FLET RTUTE W THRE -0.65~-0.77 D
HAaHEErsRsh, BERESERTY T
RiZowWTid, A7 v 7R OHNE TR
0.19~0.56 DR MBS R 5 iz b, HR
Hocidf#id —0.05~0.19 T&H b i oAHBEME:
BETL, F2 d3cizvuThoBicsn
THEERE L AT v TRAREMICE R HBE
MR onizrotz, —J, EERKESLE Y F
DWW, By FOfER & v 715
ZNZF N THRE0.14~0.40, 0.23~0.49 O H
BMEEES RS0, £, HEREUZ VT
NOFFICTBVWTH, EvFoffifEL by
FHRBDTiIDNE D o Tz,

1

KR TIE, BEEENELWU-159 v H—
EFORTY v MENAEICET S0, MK
BHOATy 7K, ©vFa2 27U MEHY,
FAERN IO REET L7z, 2 ofsR, BREED
E—7%28E, KEa» ) 3ETFICEB LT
X, A7V Y MREODPEVEFIZE, R -1
EHEPLNISmiME T T -ELTEy F2EVL
TERENT, ZHIIMEBEL DAL FHIE
Ly FiEEBRAETH D, 27UV Mg
DEWIEFIZEE Yy FPE» -, BEEIIE,
By H—EFTIE, BREDED 20mED S A
LAERED D CTIRENTH 5 (A5 2012b)
LtEEETSHE, Ul 3y h—HEFDATY
YhFhL—=v TR, AV —FEEDPLE Y

Table 4 Correlation coefficients with vertical jump height in the 3 graders

SL relative to height

Pitch Pitch Index
8-9 2-3 5-6 8-9 2-3 5-6 8-9

20-m St
Steps 1ime 2.3 5-6 89 2-3 5-6
Gl -0.77* 046™ 049" 056* 008 0.3
G2 -0.73% 037" 042" 040 005 0.11
G3 -0.65" 0.22"* 0.20% 0.19* 002 -002

0.19*% 020" 014 0.19* 040" 023" 041"
0.04 0.19* 017* 030" 034" 036™ 045
-0.05 036" 0.33™ 040" 042" 042** 049*

*p<0.05, **p<0.01
SL: Step length
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FEBDOLIE, BRBDPOEINEAT v TER
T2 EBm ERTI2REHED O ELPER
EEZOLND,

— I BT OBERE X EEICRE LA
L322, CcomEoMiBELTix EvyF kD
b, BFRCHERERICHES A7 v TROBEKIC
BT 2 % L ottt rsncwe s (I
BES5 1999, =M 2001, Meyersetal. 2015,
2019). AWFgeclE, Slow BEQELRE S HI—HR
BTICEWw EEZ 5N, SlowFod 1, F12,
3 O EIF 152.5, 158.7, 163.7cm T
b, SRR A AR ERET T (TR 30 4F
) oFHfE 152.7, 159.8, 165.3cm & %13
@i CcH o7, SlowHcBWwTH 1 L 3D
#2175 &, 20mEY A 113 3.67 5 3.44F
ANEHELTHDE DD, AY—FP5D5,
6 SHTRLEA, EvFidhl Lh3TH4.3
B/ rEREZODIHLT, 2Ty TREEN
128cm 2* 5 136cm NEHF 3 ICBWVTRKRED-
7o, L7=Do TR ® Slow #ETlx, —#E
TFoEEfR oM kL FEEE BREEENAT v
TEOEMEDL 7256 L, BROICY A LFEMHD?
bl Z3NTVBEEILND,

Zhic L CFastBfoEy 1%, FFlicBwn
T3 iz Slow FHICH L CHREICE W 4.4 5 /7
THoTDbDBF BRI HIC4L4.7H/
MEELRoT Wiz, ZD—)T, Fast#HoD 5,
6 FHDAT v FTRIEHF 125 145ecm ixf LT
13T 146cm L IZIEERESR S NT, ZIFAR
Ty TEPHEREINZEEE Y FIREE-TE
h, O Fast BEOFEFIZ Slow #f & 13488 TR}
M TdH 3. Tottori et al. (2018) 1%, EHEH
Ol 11.6 RO BHEEETICB VT
50mEAE— FICEHT 2 HEIX, 27 v 7RE&
Db EyFLOBENEVWILEREL T
L, Ihbrtbdsdl, ~BRET LY BEE
BADEWU-16Y vy h—EFD L —=v
Tk, —MBFOFEERNALEOA D=L L
XL T, PN agEs R 0% 8y F
DEIICEVERTLHAMEELIRELEZ

N5,

11, 2o Middle, Fast## & Slow #Ho
FERIZIE, RET Vv EOEENEE LTV L
EZOND, a7 OV y ) —EEREOE
BNz RT848, RAMERNZRTIEEZL
(Malina et al. 2000). AHFZe47%E O Middle,
FastffoH 1 A O EERIX 160.2, 159.9
cm Th o723, FIRAMEREERAE (R 30 4F
&) O fE 152.7cm 12 Fils LTI IS,
H1 1, 2o Middle &, FastEHCiZEET v R Hs
B, BROGSLZoRELTCRAT Yy TR
DIERIERE 2D 20mELY A LA, Z D4R
TUEHHENWICENRL TV EZbDREEN TV L
EZHZ5, Lal, BEMBHEADZ 2F3
1272 % &, HkHk, Middle £, Fast# & Slow B
CHEERGEETIHOD, A7 v 7TROEE
iz 3#TIRIFRAIL L ko2 2 LIZFERTAE
WRTHZ, ORI, BADTELLED
% DT b THRBENESR DI % BEH
BNz 2L, BROEEBIUTZNLD 2
LT ATy TROEARE WS G SR
TRHZLEEWT S, U-1b¥ vy h—EF 2l
T292TI1E, BHETVRORWMETFICE LT
i, FHOBEELRGRMRELZNICED AT Y
TEMRBAT) v raghEF L HESE,
ZOWETIEATY v FREADE W LT B
ZEWHYZDD, FNE—RKNEHERTH D
EICHET A MERH A,

—F, EvFBIUOy FiEHE, B3i1cE
WT 3 Fast #EE Middle, Slow Bfic B RS 75 7
HEPH NI, bR, BERICH S
v A —BFOMBFEDO AT » Mg E
i, BFEAOFTCRIROMPL ZNN G
LTRTy TREROHENIREVH DD, #
FHOAT Y v FEHOBEL I Yy FOHE
ROEEP RN EPEZEND, Yy h—T
DAT Vv ik, ZO@&EFCELSHIEEEZ
PES . okt EE LR, Yy b —ET
DATVY v MBI, L b OFERICE
T2&0HROP[ENHIGT 2 728 & b BEHELIC
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BT 2y FOEIICLhmEIEE I LD
AHTH D, KIFRED Fast BHEOE v FOE &
b, Vv h—OBEREAEIG L 2R ERX
HIENTE, ZOFKRIZBVLTS U-154% v
H—EBFORXTV Y L == I TRE Y F
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¥ 7z, AW Tl 3 TR E R RERKS D
ERPBELS, S50, BEE E 20mESY
A LITIIHBIRE —0.65~0.77 DR RREN 50
LOERES R Sz, Middle#oF 31cE
F % 20m EY A LIV 314 TH o 7208,
ZDKEED AT Y v FRESI % FastBixh 1 ©F
TILEAL Tz, BEEICDWT Middle
Hod 3 L FastFod 1 242 L, WE s
b Iz 56ecm L IFIEE L TH b, Fast FEidH 1
WKWEBWTHIE LA UKEOEREZRL T
7o, Thibbt, BEBE L 20mES A L OfHER
AR CEBIL TR D, mEBGEAMEN (R
HY/h) ONFKMERI LA B &, Fast B
1 CIdTCICEVWHNNEIZE L Cwizl L
WEZ b5, Middle # & Fast 81, F1 31
B CEREHEHEEMIIEHEREICZ - T
BY, BEOZOVDICATHEOREEEIZRL
L# Z b, Fast#i3 Middle # & F UffE 7%
D6 XD EWHAFENTE S DI N
5.

— i R HEZE T o N ) I O 7 B oD P 7 TR
TFIZOWTE LD /IE (2016) 1%, Hhufik b
ZJ B IEDO DAy DEZE L LB,
—VOEFEDPRE TS D L D KE R AFEEE
THEHBE LTS, £7-, Wisloff et al. (2005)
i, oYy &R L0 E—REMICB W
T, EEBE & 10mAES A LI TE OB
MEEHEL T, RKFEIFALZEINS
(2012a) DIHHSEMIIBRE IOE VY v H—
EBFEEWRELZODOTH D, Middle FED R 7
U v FPBEAE—BRETF LT NIXEA T
%, Lo, U-lb ¥y h—BFCHIC—E
KIEDZX TV v FEENZE D OEFEI X D FEHVLK
YEDRETES A HIETICIE, AHE, H 20k

FE&H 72 D Ic &k b EWERES O HFEEE
FHHIEHHEE L TEETHS S,
MEBE E ATy TR, ©vFEofElI,
M L BICHRE 0.5 LN o5 WHREM Tz dH -
TOSEEtIICIZER TH -7, L L, KKz
EELTATy TROGRITHN LG EK
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REDHEML, EEAMEBEES RIhTw
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27y MEREOE y FEED S Z LT
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F 2 ED B EICoW T, Tottori et al. (2018)
EEIART O A FEEE R T S, IR BEE il
DRI, WNERERRE, KARVUSHG OB A
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Appendix 1 Evaluation charts used in the study.

The sprint ability were evaluated by the above charts reported in Hoshikawa, et al. (2012a). The subjects aged from 12.0
to 15.0 years were classfied by the right side chart, which takes birth date into account. The subjects aged over 15.0 years
were classfied by the values for 3" graders at junior high school in the left side chart.





