SEX-BASED ANALYSIS OF SPRINT ACCELERATION
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INTRODUCTION Table 2. Sprint and standing start variables for each step (Mean £ SD; n = 10 of each seXx).
T . : : oSP1 oP2 oP3 SP4 ST1 ST2 ST3
Sprinting speed Is important for many sports. The role of vertical and anterior- Women
posterior (A-P) force has been studied during sprinting (Coh et al., 2017; Duffin et H Force Sﬂ'ii 3%11-%1 39582-951 3?;;-4; 31’]1-5; 3032-'1; 33;-?
al., 2019_; Nagahari, 2_018). Som_e c_)f thi_s work assessed the role of force production V Eorce 9566+ 10372+ 10167 + 11699 + 10775+ 10545+ 10845 +
on velocity, acceleration, or sprinting times (Coh et al., 2017; Coyler et al., 2018; 188.5 214.6 230.0 238.1 203.7 244.3 262.8
: . 0.36 = 0.33 % 0.31 % 0.33 £ 0.35 % 0.30 £ 0.29 +
Kawgmorl et al., 2014_; Nagahara et _aI., _2018). | By 0.05 0 06 004 0 05 004 0.07 0 06
Studies revealed vertical and A-P kinetic data, which could be used to calculate or Time Dﬁ'lgg; D.:’:EEJ Dd*IE;i “.5,235.5; Dbzggf Dgﬁ% *
specifically |dent|f_|ed horlzonta_l tc_) vertical force ratl_os_ (_Duffln gt al., 2019; Kayvamon Distance 052+ 069+  0.66+ 052+ 071+ 0674
et al., 2014). Horizontal force Is important for maximizing sprinter speed during the 0.09 0.06 0.09 0.06 0.11 0.10
: : : : Velocity @ 2.81 % 3.08 % 3.40 2.500 % 3.48 £ 3.39 £
early acceleration phase (Duffin et al., 2019; Kawamori et al., 2014). Only one study 5 43 593 5 48 540 567 560
assessed the force-velocity profile of men and women, showing that women have a Men
- : : H Force 385.5 426.3 £ 3756 490.0 475.6 £ 398.0 % 411.2 £
more force-oriented profile, whereas men developed more power (Devismes et al., P 7 5 103 4 158 8 o5 o 4 5 248
2019). \V Force 1210.4 1376.3+ 12202+ 14895+ 13814+ 13512+ 1273.0+
The purpose of this study was to assess the magnitude of horizontal and vertical Ly PR ol B e P o)
force production, the horizontal to vertical force production ratio (H:V), and its effect o 0.04  0.04 0.07 0.10 0.02 0.03 0.05
i i i i i i i : Time 0.185x 0.180 = 0.182 % 0.190 = 0.206 = 0.183 =
on fa\_/arlety of kinetic a_md kinematic variables during the early acceleration phase of 5050 5090 0016 5 01 030 5010
sprinting. Sex-based differences were also assessed. Distance @056+ 066+ 071+ 055+ 067+ 069+
0.04 0.05 0.09 : 0.06 0.09
Velocity @ 2.80 % 3.68 3.90 = : 3.33 % 3.77 +
METHODS SP int d'i_'sﬂ ST Eldﬂd t 2-41 diti Numb ft . SP d Sﬂ‘i'sz tep i — HF
= Sprint conaimon; = Slanding siart condion; Uumpers alter an = Slep In sequence; orce =
Ten women (mean T SD; age — 193 T 106 yr) and ten men (mean + SD, age — horizontal force (N); V Force = vertical force (N); H:V = Ratio of horizontal to vertical force; Time (sec); Distance
= - = = (m); Velocity (m-sec1). Steps are foot contacts 1 to 2, 2 to 3, and 3 to 4 for Time, Distance, and Velocity variables.
20.01 = 0.99 yr) served as subjects and provided informed written consent. The aStep 1 to 2 significantly different than steps 2 to 3 and 3 to 4 (p S 0.05).

study was approved by the institution’s Internal Review Board.

Subjects performed 10 meter sprints from sprinter and standing starts across two
force platforms oriented Iin series. During each sprint, the first and second steps
occurred on the first platform and the third and fourth steps occurred on the
second platform. The force platforms (Accupower, Advanced Mechanical
Technologies Incorporated, Watertown, MA, USA) were calibrated prior to testing.
Data were acquired at 1000 Hz and analyzed in real time with proprietary software.
Horizontal to vertical force ratio, time between steps, average stride frequency, and

Horfzontal Force (N
Ratlo of Hertzentalto Vertical force

Sprinmt Sprint

duration of vertical ground reaction force were calculated. Data were analyzed with Figure 2. Interaction of start and sex for horizontal force and ratio of H:V force during sprint and

standing starts for men and women (variability illustrated by Standard Error).

a statistical package (SPSS 26.0, International Business Machines Corporation,
Armonk, New York). Assumptions for linearity of statistics were tested and met.

The trial-to-trial reliability of the dependent variables were assessed using average DISCUSSION/CONCLUSION

measures Intraclass correlation coefficients (ICC) and coefficients of variation. ICC This study analyzed how men and women accelerate at the start of a sprint. During
were > .60 and CV less than 10.0; thus, the average values were used. Since the sprinter start, women develop more force and a higher H:V than men. The
there were significant differences in the height and mass of the men and women, a opposite Is true for the standing start. Research shows that women may have a
3-Way mixed measures ANCOVA (start * steps * sex) removing the effect of body more force oriented profile than men, though men develop greater force during
mass, was used to determine differences for horizontal and vertical forces, as well standing starts (Devismes et al., 2019). In the current study, men developed greater
as the H:V. A 3-Way mixed measures ANCOVA (start * steps * sex) removing the force and velocity than women, as previously shown (Devismes et al., 2019).

effect of height, was used to determine differences for distance and velocity The current study demonstrates that step distance increased from the first to second
between steps. A 2-Way Mixed ANCOVA (starts * sex) removing the effect of step. Others demonstrated a decreased distance between these steps, and a
height, was used to compare time and velocity from steps 1 to 4. Bonferroni substantially longer first step than found in the current study (Coh, et al., 2017).
adjusted pairwise comparisons were used when significant main effects were In the current study, velocity increased after the first step, which Is consistent with
found. When data were non-spherical, a Greenhouse-Geisser correction was previous research (Coyler et al., 2018). The current study demonstrated that both
used. Data are expressed as means * SD. Partial Eta Squared (n,?) with men and women developed greater velocity from the sprinter compared to the
thresholds of: small = 0.1, moderate = 0.3, large = 0.5, very large = 0.7, and standing start positon and a greater mean H:V ratio during the sprinter condition.
extremely large = 0.9 were used to interpret effect size (Hopkins, et al., 2009). Some evidence suggests greater horizontal, and not vertical force may be most

Important for sprinting performance (Kawamori et al., 2013). However, in the current
study, men generated more mean horizontal ground reaction force In the standing

RESULTS compared to the sprinter condition, yet produced lower velocity
The Two-Way ANCOVA revealed main effects for start and sex (p = 0.037; np2 = The H:V In the present study ranged from 0.29 to 0.36:1 for all steps and subjects.

?2_3%) ggg-pse:eoﬁ?()j;enf)zf : X (\)/.eﬁiggitre;r;?ﬁt;\tlglys) f Slfowf I[rizzi:/%?glzinl;gf;a%gg These values are slightly lower than previously found (Duffin et al., 2019), and lower
P = 0es, J Y X ' than the H:V of approximately 0.53:1 during block start sprints (Coh et al., 2017).

for t|me from steps 1 to 4 (start p = O.(_)72_;_r]p2 5 0.178_and S?X P = 0_'354; r]_p2 - This study found that while both sexes produced lower velocity and higher time to
0.051; see Table 1), but there was a significant interaction (p = 0.041; see Figure . . |
complete the four steps when using the standing start; men tended to be more

1) Results of the 3-Way ANCOVAs revealed significant main effects only for steps negatively affected than women. This occurred despite men apparently increasing

110 4 of velocity (p =0.029; np2 = 0.187); step 1 to 2 (Mean + SE = 2.76 + 0.10 horizontal force and H:V, while women did not. However, the analyses demonstrated

m/sec) was less than steps 2 to 3 and 3 to 4, which did not differ (3.52 =+ 0.09 and . . . "
. . _ relatively few sex-based differences, suggesting that speed development training
3.63 = 0.10 m/sec respectively). There were no other main effects (p > 0.05; np2 < . S
need not differ significantly between men and women.

0.205; see Table 1). There were significant interactions of Sex * Start in the 3-Way
ANCOVAs for horizontal force and H:V (p = 0.018 and 0.013 respectively; see

Figure 2). See all data in Table 2. REFERENCES
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b Men significantly faster than women (p = 0.002).
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