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INTRODUCTION Table 1. Comparison of the kinetics of the propulsive and landing phases between the three
_ , _ , _ _ H-HC conditions (N = 12).
Power exercises categorized by vertical (V) displacement have little correlation H-HC 30 H-HC 50 H-HC 70
to sprinting speed (Rumpf et al., 2012; Young et al., 2015). Research assessing Propulsive H-GRF (N) 383.68 + 91.94 376.16 + 64.48 379.99 + 51.98
the ground reaction forces (GRF) of the power clean focused on V mechanics Eropu sl \;SEF (N)? 19204-2607 io3glll-80 21008-1589 io3g(3)-65 23706-1863 i03(1)523-69
: : ropulsive H: .20 £ 0. .18 + 0. .16 = 0.
(Jensen & Ebben, 2002), or horizontal (H) displacement of barbell, but not the Landing H-GRF (N) FEE L 2 G A 645 o 15 58 Sem 5T o S
subject (Comfort et al., 2011; Souza et al., 2002). Exercises that offer Landing V-GRF (N) 1656.29 + 292.54 1655.71 + 278.17 1748.58 + 300.55
resistance along with H displacement of the athlete are most valuable for  LandingH:V 0.27+0.08 0.25+0.09 0.23%0.10
TTS (seconds) 1.66 £ 0.52 1.76 £ 0.77 1.90 £ 0.54

developing sprinting ability (Rumpf et al., 2012; Young et al., 2015).
The horizontal hang clean (H-HC) is a variation of the traditional hang clean Table 2. Comparison of displacement and velocity between the three H-HC conditions (N =
where the subject produces a higher H-GRF to V-GRF ratio (H:V) (Gold et al,, 12).

" | T HHC 30 HHC 50 HHC 70
2.02.0). Compared to the. tr?adltlonal hang clean, the H:V of the H-HC is more Displacement (m)? 944093 1 03 +093 0904091
similar to the H:V of sprinting (Gold et al., 2020). Therefore, the H-HC should Velocity (m-s™)b 2 05 + 0.78 182 +061 170 + 0.62
be used to increase the transfer of training to activities such as sprinting.

However, it is not known if there is an exercise intensity for the H-HC that DISCUSSION/CONCLUSION

This is the first study to show that there are significant differences in H-
HC V-GRF, H:V, displacement, and subject velocity based on exercise
load.

Performing the H-HC 30 was superior to the higher load conditions for
most of these variables. Previous research assessed the conventional
hang clean and focused on V-GRF (Comfort et al., 2011; Souza et al,,
2002). However, V oriented exercises have limited transfer of training to
sprinting (Young et al.,, 2015). As a result, whole body H oriented
exercises have been recommended (Young et al., 2015) and exercises
such as the H-HC have been investigated, demonstrating kinetics more
similar to sprinting than the traditional hang clean (Gold et al., 2020).
Results of the present study revealed a H:V of .20 for the H-HC 30

, N , condition. Previous research demonstrated H:V in a range of .20 to .29
The peak V-GRF and H-GRF were obtained. Additionally, H displacement was for a variety of H oriented plyometric (Duffin et al., 2019). Thus, the H-

determined using center of pressure (COP) measurements from the propulsive HC 30 in the present study is similar to that of some H plyometrics. The
and landing phase of the H-HC. Kinematic variables such as subject H anterior traditional hang clean yielded a H:V of .09 (Gold et al., 2020).

displacement and velocity were derived from the COP data.
Data were analyzed with SPSS 27.0 using an ANOVA with repeated measure for

exercise type as a between-subject’s factor. Bonferroni adjusted pairwise result is similar to previous findings of .36 to .40 (Duffin et al., 2019).
comparisons were used to identify specific differences in H-GRF, V-GRF, H:V, In the present study subject velocity and displacement was highest in

time.t.o stabilization’ (TTS), dis.placemen.t,. and velocity between the H-HC the 30% load condition, with H displacement 98.39% larger than the
conditions. Pearson’s correlation coefficients were used to assess the traditional hang clean (Gold et al., 2020). The H-HC displacement is

relationship t?etwe.en the H-HC H:V.and. subject H fiis.placement during H-HC, correlated with the H:V at the start of sprinting (Gold et al., 2020).
and the relationship between the kinetic characteristics of the H-HC and SSS.  p.c\ /it of this study are consistent with research demonstrating that V-

The trial-to-trial reliability of each dependent variable was assessed using GRF of the hang clean and hang snatch were higher as a function of
average measures Intraclass correlation coefficients and analysis of variance increasing loads (Jensen & Ebben, 2002). Landing kinetics of the present

for each of the dependent variables. study were not significantly different between conditions. While the

‘ | velocity and H displacement may make the landings phase of the H-HC

(£ | feel uniquely challenging, it is no more kinetically intense than the

, F.6 .f e ) | landing phase of a variety of H plyometrics (Kossow & Ebben, 2018).

B e % _~ | ‘%;%_ E However, in the present study, the TTS during all conditions of the H-HC

) B ranged from 1.66 to 1.90 seconds. These values are much higher than

—” ‘A‘ the TTS of several plyometrics exercises, where values range from 0.50

- to 0.99 seconds (Ebben, et al., 2010). Thus, the H-HC presents a greater
instability training stimulus upon landing.

optimizes training specificity. Therefore, this study assessed a variety of H-HC
loading conditions to determine the relationship between H:V, H-GRF, V-GRF, H
displacement and velocity of the subject, and the relationship of these loading
conditions to the standing sprint start (SSS).

METHODS

Subjects included 12 men (age = 19.67 £ 0.89 years) who provided written
informed consent for the study which was approved by the IRB.

During testing, subjects performed the H-HC and the SSS on two flush to the
floor mounted force platforms (Accupower, Advanced Mechanical Technology,
Inc., Watertown, MA, USA) deployed in series (Figure 1). Subjects performed
the H-HC at 30% (H-HC 30) 50% (H-HC 50), and 70% (H-HC 70) of their
estimated five repetition maximum load for the traditional hang clean.

In the present study, the H:V of the H-HC 30 was correlated with the
sprint start H:V. The H:V of sprinting in the present study was .41. This

-
-

Figure 1. Starting and landing position (catch phase) of the H-HC 30.

RESULTS
Analysis of the kinetic variables for the H-HC conditions revealed significant REFERENCES

. . Comfort, P, Allen, M. & Graham-Smith, P. (2011). Comparisons of peak ground reaction force and rate of force
— —_ 2
main effects for the propu|S|ve phase V-GRF (p . 0'001' d = 1'OO' r]p . 0'74) development during variations of the power clean. Journal of Strength and Conditioning Research, 25, 1235-

and H:V (p = 0.001, d = 0.99, n? = 0.54). There was no significant differences 1240.

.. . _ Duffin, G.T., Stockero, A.M. & Ebben, W.P. (2019). The optimal plyometric exercise horizontal to vertical force
between H-HC conditions for Iandmg phase H-GRF or V-GRF or H:V (p > 005) ratio for sprinting. In: International Society of Biomechanics in Sports Proceedings Archive : Vol. 37 : Iss. 1,

Analysis of the TTS yielded no significant differences (p = 0.38) between H-HC  Article 4.

d. . D h = b| 1 Ebben, W.P. Vanderzanden, T., Wurm, B.J. & Petushek, E.J. (2010). Evaluating plyometric exercises using time
conditions. Data are snown In lable 1. to stabilization. Journal of Strength and Conditioning Research, 24 2 300-306

Analysis of the kinematic variables revealed significant differences between Gold, M.E., Duffin,G.T., Shevalier, J.R., Stockero, A.M., Primas, N.M., & Ebben, W.P. (2020). Kinetic and sex-

_ : . based analysis of the traditional and horizontal hang clean. In: International Society of Biomechanics in Sports
the H-HC conditions for subject/barbell displacement (p < 0.001, d = 1.00, N,*  poceedings Archive: Vol. 38 Iss. 1. Article 8.

= ()6()) and Ve|ocity (p <0.001,d=0.79, rpz = 0.33), as shown in Table 2. Jensen, R.L. & Ebben, W.P. (2002). Impulses and ground reaction forces at progressive intensities of

_ . . . weightlifting variations. In: Proceedings of the XX International Symposium of the Society of Biomechanics in
The H:V of the first step of the sprint was correlated to the H:V of the H-HC 30 ¢ /"« £ Gianikellis, ed.) Madrid, Spain. 222-225.

(p = 0.04, r = 0.55) but not the H:V of the H-HC 50 or H-HC 70 (p > 0. 05). The Kossow, A.J. & Ebben W.P. (2018). Kinetic analysis of horizontal plyometric exercises. Journal of Strength and

. . . Conditioning Research, 32, 1222-1229.
H:V of the second step of the sprint was correlated to the H:V of the HH-C 30 Rumpf, M.C., Cronin, J.B., Pinder, S.D., Oliver, J. & Hughes M. (2012). Effect of different training methods on

H-V (p — 003’ r = 063) but not for the H:V of the H-HC 50 or H-HC 70 (p > 0. running sprint times in male youth. Pediatric Exercise Science, 24, 170-184.

. .. . Souza, A.J.,, Shimada, S.D. & Koontz, A. (2002). Ground reaction forces during the power clean. Journal of
05). The H:V of all H-HC test conditions were correlated with each other (p < & ..0th and conditioning Research, 16, 423-427.

0.01, r > 0.70). Interclass correlation coefficients were calculated for all Young, W.B., Talpey, S., Feros, S., O’ Grady, M. & Radford, C. (2015). Lower body exercise selection across the

. . . force-velocity continuum to enhance sprinting performance. Journal of Australian Strength and Conditioning,
dependent variables, with all values ranging between 0.82 and 0.99 (all p . 504y

values > 0.05).

8 1SBS2020 . . . : :
.55 39N International Conference on Biomechanics in Sports, Canberra, Australia, September 3-7, 2021.



http://www.google.com/imgres?imgurl=http://www.rotheblog.com/images/arcade/misc/u-of-m/university-of-michigan_logo.jpg&imgrefurl=http://www.rotheblog.com/2008/10/arcade/university-of-michigans-video-game-library/&h=283&w=450&sz=35&tbnid=p2VxkYsCFpBKZM:&tbnh=80&tbnw=127&prev=/images?q=UNIVERSITY+OF+MICHIGAN+LOGO&usg=__oiTide6bN07Qjq27bAoDGarnwxg=&sa=X&ei=AcwHTKnDDJzYMIH-nbYE&ved=0CBkQ9QEwAA

