The association of the tibia angle with braking forces during pole vaulting
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Background I
* Pole vaulting requires coordinated sprint mechanics with Variahle Mean (95% CI) Findings:
explosive force production during takeoft. *No strong biomechanical association between braking
« Ground reaction forces (GRFs) influence performance Age 19.7 (19.3-20.0) GRFs and tibia angle in pole vaulting
at]d. injury risk. | | | - | Height, inches 70.9 (70.0-71.8) ‘Braking GRFs @ffered_ significantly between athlgtes_
- Tibial angle describe the orientation of the tibia relative _ ~ oSuggests kinematics do not fully represent kinetics
to vertical and is associated with braking force Weight, Ibs 167.6 (159/.1-166.17) ‘Limitations:
modulation and mechanical efficiency. BMI 22.5(22.3-22.7) :Emé” samtple ;"lﬁe t
- Studies indicate a more vertical tibia angle is associated PR inches 183.9 (177.9-190.0) wapmednda? u_rr;an measurement error
with less braking GRFs and increased upward force y | ' ' .18e(;nfovgp j‘ I? poin SR .
production. PV Years /.4(6.6-81) U Ips IFad Frame Rate
. Th ationshio bet fibial | 4 GRFs dur e . Applications:
Ie A alltotni |pﬁ ctween U |a| angie an > aurng Tibia Angle, 10.4 (6.6-11.9) » Avoid relying solely on tibial angle when evaluating pole
pole vault takeoff remains unclear. i .
: . s 4 Braking GRF, N 708.4 (623.9-792.9 vault technique
Purpose.. To assess the gssomatlor? belween tibia angle : J : ( ) * Findings don't account for differences in pole vaulters' skill
and braking ground reaction forces in pole vaulters. and experience and may not apply equally
There was no association between tibia angle and across populations or experience levels L
“ sraking GREs. A | ved effect del » Controlled study conditions may not capture variability in
Desian: raKing S. Allnear mixed efrects mode weather, runway surfaces, or competition environments
gn. demonstrated a Beta of —1.71 and a p-value of 0.61. A
;: C:?S_S'SGtCt'O”aI study. 95% confidence interval ranged from —8.32 to 6.40,
articipants: s e L g
. . . indicating there was no statistical significance for our
* 7 University of South Dakota pole vaulters during the esults J J
2026 track and field season. ' Clinical Relevance
Inclusion: -
» Actively training and completing unmodified vaults. ; g‘:t}\/(viei%l\rnaiilr\]nEggﬁgsﬁg?iﬁir: Z\vr?SIengl jr?rfomi;ueon
Primary outcomes: 1500 0 vaulting 9 9 gp
Peak braking ground reaction forces (GRFs '
Measure?ngnt Tool Bertec 4060-05(3 force)plate 9 CLINICAL RELEVANCE: Clinicians should be cautious
+ Tibial angle at take_off. | o : ) 0T with only relying on tibia angle to examine injury risk and
Measurement TOOI "COaCh my Vldeou app|ICatIOn & _ - . 8 c pel’formanCe T|b|a angle IS nOt aSSOC|ated Wlth braklng
oniPad L, 100040 . © o GRFs. Additional research is needed to see what
Statistical Methods: g — 0 e i variables are associated with it.
Linear mixed-effects model with random intercepts for N >
subjects | ’
 95% confidence infervals were reporte ol ..
, 5 ——— T YT ——
= —0 oo - f;;w lfﬂssfs%?%%%ﬁ;”ZS 01°5f;°oi°fZTZZZL??ZZS?SL
0 o 10 15 20 %%ﬁ;:m oslo E.NB udolos KD. Cona fthtk ot o d.eactionf patterns fth ole vault & dth.l mS J Spo .MdPh Fitnes. 20105004 LA16 421
TibiaAngle e e e e
Subject 02 03 04 05 07 08 09 éiﬁo.méoioz?igﬁ.z‘éﬁlfgz%%tGM Gl ke
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