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Introductior

Eccentric training has grown in popularity both in research and practice in recent
years (1-4). There are various eccentric training methods available to

Table 1: Accentuated eccentric loading (AEL) multi-set strength comparison in braking

and propulsive characteristics in the back squat (mean + standard deviation)

MULTI SET STRENGTH COMPARISON IN BRAKING AND PROPULSIVE FORCE-TIME
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Conclusions

* The stronger group produced greater BMF and PMF across sets in both the
100-60 and 100-80 condition compared to the weaker group.

practitioners. One such method is accentuated eccentric loading (AEL), which . ..~ . ot BMF BD PMF PD * There was no difference for BD across groups in both conditions.
can be defined as a training method which applies a greater load during the P (N-kgt) (s) (N-kg™) (s) * The stronger group also performed the propulsive phase over shorter
eccentric (braking) phase of a movement compared to the concentric 1 6.70+0.63 0.55+0.10 4.72+0.74*2 0.66 + 0.102 durations In both conditions.
(propulsion) (5). The weight released during the transition must cause minimal Stronger 2 6.77£081 0.56+£0.09 4932047 0.63£0.08
disruption to the natural mechanics of the movement. AEL has demonstrated an AEL 3 6.61+048 056+008 4.88+049° 0.63+0.08
ability to elicit positive physiological changes in muscle architecture properties,  100-60 1 5.5510.62 058+0.09 383+048 0.7/5+0.01 Practical Ap D lications
strength, power, speed, and overall performance (3, 6). Some research Weaker 2 2./3+0.54  050+0.05 4042069  0.72+0.07
examining the role of strength in AEL have shown that stronger individuals may | 3 2./6£0.55 0.54+005  4.27r+0.57 0.72+0.06  gtronger and weaker groups can complete multiple sets of AEL BS; however,
require a greater eccentric loads to maximize concentric performance compared Effect Size (9)* 1al=-1.73 0.12-028 063-147 O.I5-118 he g group may respond to the stimulus better than their W counterparts.
to w_eaker iIndividuals (7). Further research_ IS required tq e_xamine_ the impact of Stronger ; g:gg i 8:2; g:gg f 8_'(1)39 g:gg i 8:22 8:38 J‘J: 8:(1)8 Because the S group appear to enhance concentric performance to a greater
relative strength on braking and pr_opuls_lve charac_terlstlcs_ during AEL. T_he AE| 3 507+054 066+010 324+048 102+0.14 extent_th_an _the W group, relative strength may be a limiting factor for AEL
purpose of this study was to examine differences In braking and propulsive ;45 g4 7 424+039 069+006 266+041 115+018 Prescriptionin the BS.
force-time characteristics across multiple sets of AEL back squats between Weaker 5 441+044 067+0.09 276+040 1.16+0.17
stronger and weaker men. 3 435+0.63 0.71+0.12 267+0.33 0.72+0.24

Effect Size (g)* 096-146 0.01-036 1.18-159 0.86-1.36 Referen CesS

BMF = Braking mean force, BD = Braking duration, PMF = Propulsive mean force, PD = Propulsive
duration, #Within subject statistical significance between set 1 and set 3 (p=<0.05), 2 A within 1.

subject statistically significant (p<0.05).*Effect size ranges comparing the stronger and weaker

» 15 resistance-trained men were separated into stronger (n = 8, age = 25.1 +
5.2 years, height = 172.8 + 5.6 cm, body mass = 80.2 + 11.0 kg, relative one
repetition maximum [1RM] back squat = 2.24 + 0.12 kg/kg) and weaker (n = 7,

groups

Suchomel TJ, Wagle JP, Douglas J, Taber CB, Harden M, Haff GG, et al.
Implementing Eccentric Resistance Training-Part 1. A Brief Review of
Existing Methods. J Funct Morphol Kinesiol. 2019;4(2).

age = 23.6 £ 1.7 years, height = 182.9 £ 6.2 cm, body mass = 91.4 + 12.4 kg, 2. ISr;JgIZ?nmeenlti-rll-gJ;’ WaEgilgeiﬁiCDougRI::istaggger C;'?éi::?gfggry ’ Hza:lﬁ Ggéaiticaalli
relative 1RM back squat = 1.7§ + 0.13 kg/kg) groups based on if they were Recommendations. J Funct Morphol Kinesiol. 2019:4(3).
able or unable to back squat twice their body mass. _ _ _

. Each subject participated in three separate testing sessions over the course of 3. Douglas J, Pearson S, Ross A, McGuigan M. Chronic Adaptations to
one week. After obtaining the back squat 1RM of the subjects in the first Eccentric Training: A Systematic Review. Sports Med. 2017;47(5):917-41.
testing session, they were also familiarized with AEL squats using weight 4. Douglas J, Pearson S, Ross A, McGuigan M. Eccentric Exercise:
releasers. Physiological Characteristics and Acute Responses. Sports Medicine.

» The stronger group (S) was defined as a relative strength >2.0 body mass and 2017;47(4):663-75.
the weaker group (W) <2.0 body mass. 5. Wagle JP, Taber CB, Cunanan AJ, Bingham GE, Carroll KM, DeWeese BH,

 All testing sessions for both conditions took place on a force plate and a linear et al. Accentuated Eccentric Loading for Training and Performance:. A
position transducer velocity device was attached to the barbell. Review. Sports medicine (Auckland, NZ). 2017;47(12).2473-95.

» During sessions two and three, the subjects performed three sets of three 6. Merrigan JJ, Tufano JJ, Falzone M, Jones MT. Effectiveness of Accentuated
back squat repetitions using weight releasers on the first repetition of each Eccentric Loading: Contingent on Concentric Load. Int J Sports Physiol
set. The final two testing sessions had the subjects perform AEL back squat | _ — = o Perform. 2021;16(1):66-72.
with 100% 1RM eccentncall_y on the flrst_repetltlon an_d _elther 6(.) .(100'60) of Ef’nizeuCze'?;?{ggﬁegfggoxeghtthfe|§§S”e'f;p§2tth°e”b2§e‘]?me platiorm with finear /. Sheppard JM, Young K. Using additional eccentric loads to Increase
80% (100-80) 1RM cqncentrlcally for th_e first and remaining repetlt!ons. | concentric performance in the bench throw. J Strength Cond Res.

* Force data analysed included net braking mean force (BMF), braking duration 2010:24(10):2853-6.

, Isive mean force (PMF) and propulsive duration (PD). |
(BD), net propu 8. Suchomel TJ, Cantwell CJ, Campbell BA, Schroeder ZS, Marshall LK, Taber

* The braking phase was identified as the point in which force exceeded system
mass (body mass + concentric barbell load) following the unweighing phase
(8)

 The end of the braking phase was identified as the lowest point of the squat
(measured by linear position transducer) and where the greatest braking force
was produced.

 The propulsive phase of the back squat was then identified as the force
produced above system mass following the end of the braking phase and the
highest barbell position.

« Hedge's g effect sizes were calculated between groups to examine the
magnitude of the differences.

Figure 3. Weight releasers fall off at the bottom of the back squat reducing
absolute barbell load for the propulsion phase

CB. Braking and Propulsion Phase Characteristics of Traditional and
Accentuated Eccentric Loaded Back Squats. J Hum Kinet. 2024;91(Spec
Issue):121-33.
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