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Development of sprint and jump abilities in adolescent soccer
players and their relation to age at peak height velocity
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Abstract

Acquiring higher sprint and jump abilities are advantageous toward future success for
young soccer players. The aim of the present study was to investigate how maturity
status is correlated with the development of sprint and jump abilities in adolescent
male soccer players during the period of height growth spurts. We identified the age at
peak height velocity (APHV) for 76 young soccer players aged between 12.1 and 15.7
years. Furthermore, maturity offset (MO), which indicates years from APHV, was
calculated as an index for maturity status of each player. The correlation coefficients
for MO with 20-m sprinting and vertical jumping tests were -0.722 and 0.668,
respectively, which were significantly higher than those for chronological age. Partial
correlation analysis controlling for maturity status indicated that height had only a
small influence on the development of sprint and jump abilities at this age. Contrary to
previous studies on non-athletic boys, body mass had a moderately positive effect on
sprint and jump abilities of adolescent soccer players when maturity status was
controlled for, suggesting body mass increase with fat-free mass is a factor that
enhances both abilities in adolescent soccer players. Coaches should be aware of
APHV and maturity of each player and that wide inter-individual variations of maturity
exist within players even at same chronological age during adolescence.
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Table 1 Subjects characteristics, 20-m time and vertical jump height

N Age MO Height  Body mass  %fat FFM FFM/ht  20-m Time VJ

(yrs) (yrs) (cm) (kg) (%) (kg) (kg/m) (sec.) (cm)
G1 Spring 61 12.7(0.2) 0.0(1.1) 156.0(8.3) 455(7.3) 14.9(3.7) 38.6(5.3) 246(2.2) 3.39(0.16) 44.5(6.7)
Fall 56 13.3(0.2) 0.7(1.1) 160.8(8.1) 49.1(7.5) 14.9(4.3) 41.3(5.1) 256(2.2) 3.32(0.14) 49.3(7.5)
G2 Spring 55 13.7(0.3) 1.0(1.1) 162.1(7.9) 51.6(8.0) 15.7(3.6) 43.3(5.5) 26.6(2.3) 3.31(0.15) 49.4(6.6)
Fall 66 14.3(0.3) 1.6(1.0) 165.7(6.9) 55.5(7.8) 16.0(4.3) 46.4(4.9) 27.9(2.0) 3.22(0.14) 54.3(6.9)
G3 Spring 37 14.7(0.3) 2.0(1.1) 167.4(6.5) 585(7.6) 17.5(3.9) 48.0(5.0) 28.6(2.0) 3.20(0.13) 52.8(5.9)
Fall 42 15.3(0.2) 26(1.1) 169.2(5.9) 60.3(7.1) 15.8(3.3) 50.6(4.9) 29.8(2.1) 3.13(0.10) 56.9(7.0)

Average (S.D.)

MO: Maturity offset, FFM: Fat-free mass, FFM/ht: Fat-free mass per height, VI: Vertical jump height
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Figure 1 The relation of age (left) and maturity offset (years from APHV) (right) with 20-m time
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Figure 2 The relation of age (left) and maturity offset (years from APHV) (right) with vertical jump height
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Table 2 Pearson’s correlations and partial correlations controlling maturity offset between 20-m time and each

variable
20-m Time Height Body Mass % fat FFM FFM/ht
20-m Time 1 -0.608 -0.693 -0.309 -0.721 -0.746
MO -0.722 0.735 0.798 0.375 0.637 0.817
rzmo -0.165 -0.281 -0.059 -0.329 -0.393
95%CL -0.270~-0.056 -0.379~-0.176 -0.167~0.052 -0.424~-0.227 -0.482~-0.295

MO: Maturity Offset, FFM: Fat-free mass, FFM/ht: FFM per height

Table 3 Pearson’s correlations and partial correlations controlling maturity offset between vertical jump height

and each variable

VJ Height Body Mass % fat FFM FFM/ht
VJ 1 0.620 0.705 0.299 0.734 0.751
MO 0.668 0.735 0.798 0.375 0.637 0.817
rzmo 0.255 0.382 0.071 0.439 0.479
95%CL 0.149~0.355 0.284~0.473 -0.040~0.179 0.346~0.524 0.389~0.559
VJ: Vertical jump height, MO: Maturity Offset, FFM: Fat-free mass, FFM/ht: FFM per height
BLUZDI5%EHEXH (417H) 2RL7%. T2 LN CTEL (ZLEEK, 1990). 774
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