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ABSTRACT  32 

There are various methods of eccentric training that aim to increase muscle mass or reduce 33 

ground contact time during a landing task have been extensively researched and practically 34 

examined. However, multiple methods to implement eccentric training currently exist; they 35 

differ in execution and intended training adaptions. There is a clear differentiation between an 36 

eccentric muscle action and an eccentric motion whereby a motion alludes to a downward 37 

movement of an exercise. The proposed eccentric motions are dissipating eccentrics, 38 

deceleration eccentrics, overcoming eccentrics, maximal eccentrics, and rebound eccentrics. 39 

These motions formulate into training methods and cues to allow practitioners to clearly 40 

differentiate the various eccentric training methods utilized in research and practice. This 41 

review proposes a new conceptual framework that clearly outlines the different forms of 42 

eccentric motions that fall into a desired eccentric training method.  43 

 44 

 45 

Key Words: Muscle action; Exercise phase; Landing; Coaching cues; Eccentric training.  46 



INTRODUCTION  47 

Recently, the focus on eccentric muscle actions and associated training techniques has 48 

increased substantially. For strength and conditioning (S&C) and sports science practitioners, 49 

this uptake is associated with the ever-growing research (4,5,14,21,22,24,30) recognizing the 50 

unique adaptations following eccentric training (21,27). Eccentric muscle lengthening occurs 51 

in several daily tasks, including walking downstairs and lowering to sit on a chair (20). 52 

Furthermore, eccentric muscle actions are present in sporting tasks such as sprinting, landing, 53 

and downhill skiing (14,26,29,30). The muscle action is primarily thought to act as a damper 54 

to dissipate and release energy or increase concentric force output during stretch-shortening 55 

cycle (SSC) tasks (4,40,45,46).  56 

Eccentric training methods such as accentuated eccentric loading (AEL) have led to increases 57 

in specific physical adaptions such as eccentric overload exercises creating greater muscle mass 58 

gains than isoinertial training (43). This has led to greater force production capacities and a 59 

subsequent enhancement in surrogate measures (e.g., rate of force development) of athletic 60 

performance compared to concentric training (5,10). Due to the common occurrence and 61 

importance of eccentric muscle actions in sporting tasks, there has been a significant increase 62 

in research aiming to understand how to best apply eccentric training techniques and which are 63 

used most in practice. This is illustrated in the survey studies by Drury et al. (11), Harden et al. 64 

(18), and McNeill et al. (27), who highlighted that tempo training was the most frequently used 65 

within practice. Furthermore, Mike et al. (30) and Suchomel et al. (37,38) provide theoretical 66 

and practical application understanding to various eccentric training methods such as AEL and 67 

the 2-1 method. These all aim to better understand how various eccentric training methods can 68 

be utilized within practice.   69 



Eccentric training techniques now encompass a variety of approaches ranging from 70 

supramaximal AEL (19,38,43) to the shock method (exercises such as the depth jump) (42) 71 

and manipulation of time under tension during tempo training (24). However, each of these 72 

methods vary in terms of their mechanical demand and, therefore, results in different 73 

physiological adaptations such as muscle mass increase and deceleration ability. Hence, it is 74 

sensible for greater clarity regarding the exact nature of the motions during different eccentric 75 

training techniques. During different exercises, there is limited understanding of the differing 76 

eccentric actions that likely occur (e.g., when comparing the eccentric actions of a drop jump 77 

and Nordic hamstring curl, which have different executions and endpoints). Eccentric training 78 

techniques are limited without consideration for different strategies based upon the unique 79 

eccentric muscle motions that various exercises utilize. 80 

Harden et al. (17) noted that eccentric training had become an umbrella term encompassing 81 

various training techniques designed to achieve specific physiological adaptations. Although 82 

no issue with this has yet arisen, introducing global definitions would allow greater clarity 83 

across academia and practical implementation. As such, an in-depth review of eccentric 84 

motions and how they can be best defined and their associated training techniques is warranted 85 

to progress eccentric training into the future, providing further knowledge to complement the 86 

research developed by Suchomel et al. (37,38). Therefore, this review aims to create a new 87 

theoretical framework that defines the different eccentric motions and to determine the optimal 88 

exercises and training techniques that can be integrated into S&C practice.  89 

Eccentric: A muscle action or a phase of an exercise? 90 

Eccentric muscle lengthening under tension was originally referred to as a lengthening 91 

contraction (7). However, contraction typically describes something getting smaller, which is 92 

not the case when referring to eccentric muscle “actions”. Therefore, the word action must be 93 



used rather than contraction when discussing eccentric muscle lengthening. The term 94 

“eccentric” is regularly used to describe a muscle action (12), the downward phase of an 95 

exercise (26) and targeted training techniques (10,30) among S&C and sports science 96 

practitioners. Eccentric muscle actions and associated training techniques are becoming 97 

increasingly open to interpretation; subsequently, it is now an umbrella term encompassing 98 

various training techniques (17). This causes confusion and offers no clarity regarding training 99 

and intended adaptations. Although both are correct alone, the problem with using a muscle 100 

action and a phase of an exercise interchangeably is that they are not necessarily connected. 101 

For example, although an athlete may perform the eccentric phase of an exercise, it may not 102 

definitively represent a ‘typical’ eccentric muscle action or even an eccentric action is 103 

happening (see the eccentric muscle action section below for more detail). This can be 104 

highlighted during the downward motion of a countermovement (CMJ). Initially, an individual 105 

performs the unweighing phase where negative displacement and muscle lengthening occur 106 

(26). However, during this phase, no active (eccentric) muscle action occurs to decelerate the 107 

center of mass (26). Nevertheless, by defining this as an exercise's eccentric phase (braking 108 

phase), one may assume that active eccentric muscle lengthening is occurring. It must also be 109 

noted that McMahon et al. (26) did not refer to the unweighing phase as the eccentric phase. 110 

Alternative terms to define the eccentric phase include the yielding (24,25), braking, 111 

absorption, and downward phase. Furthermore, Harry et al. (21) proposed the incorporation of 112 

an unloading phase (negative displacement via gravitational pull) followed by two eccentric 113 

phases of a yielding (positive rate of force development, but the individual still displaces 114 

negatively) and a braking phase (which determines when a person aims to decelerate 115 

themselves) (23). Lindstedt et al. (25) referred to the term shock absorber (i.e., damper) in 116 

relation to a spring model. While these may be valid, specific terminology would better 117 

describe variations in eccentric motions rather than trying to define them around mechanical 118 



models. Therefore, an exercise's eccentric muscle actions and eccentric phases should be 119 

recognized as separate entities. The following sections aim to clarify eccentric motions 120 

whereby a downward phase of an exercise is completed and training techniques associated with 121 

them. 122 

Eccentric motions: A conceptual framework 123 

Eccentric muscle actions occur when an external force exceeds that produced by the muscle 124 

and the muscle is forcibly lengthened under tension (pure eccentric) (29,45). They have also 125 

been referenced as a muscular contraction occurring while the muscle is simultaneously 126 

lengthening (6). The traditional view of this definition implies that the muscle cannot stop any 127 

external force until either the force is released or a joint reaches full extension. However, this 128 

disregards any eccentric muscle action where the athlete can decelerate and stop the external 129 

force from forcibly lengthening the muscle. This still notes that a muscle lengthens under 130 

tension; however, the end outcome of the muscle action differs from that of pure eccentric 131 

action. This could also be a factor in other physiological occurrences, such as tendon 132 

lengthening.  133 

A construct developed by Franchi and Maffiuletti (13) comments that eccentric training 134 

methods should be subcategorized into isokinetic (constant velocity), isoweight (constant 135 

mass), and isoinertial  (inertia) (17). This construct does provide clarity between different 136 

methods to categorize them. However, methods such as AEL and tempo training would fall 137 

into the same category of isoweight, yet they are different in their execution and intended 138 

physiological adaptations. Recently, Harris-Love et al. (20) created an eccentric model 139 

whereby eccentric actions are subcategorized into two groups: recovery of kinetic energy and 140 

movements that aim to potentiate force production during ballistic SSC tasks with a focus on 141 

maximal acceleration and minimal ground contact time. The other eccentric action is 142 



absorption of kinetic energy, defined as activities that aim to decelerate the angular joint 143 

velocity during non-ballistic movements resulting in eccentric force production and dissipating 144 

the absorbed kinetic energy as heat.  145 

 146 

Further, their review (20) clearly distinguished varying eccentric muscle actions for the first 147 

time that should be utilized to define different eccentric muscle actions. However, one 148 

limitation of this model is that it does not consider coaching cues or different eccentric training 149 

methods for different eccentric muscle actions. Therefore, it seems logical to clarify these 150 

specific outcomes as eccentric motion and the training methods that utilize or cause them. It is 151 

recommended that the following definitions are incorporated within research and practice for 152 

clarity regarding training techniques and adaptations that various eccentric actions complete.  153 

Maximal eccentrics  154 

Definition: From the initiation of the eccentric phase to the end of the eccentric phase, a person 155 

cannot decelerate and stop displacing negatively. The end of the eccentric phase coincides with 156 

either the exercise end range of movement or when an external mass is unloaded, and they can 157 

then complete the deceleration of their new mass.  158 

This example can be noted when viewing exercises such as Nordic curls or AEL supramaximal 159 

back squats where there is a clear initiation; however, when the individual is at the end of the 160 

eccentric phase, they are unable to decelerate to stop the motion. These types of training 161 

methods (Figure 1 and 2 and Table 1) would be incorporated if coaches wish to implement 162 

large eccentric forces upon their athletes to increase peak eccentric force capabilities or during 163 

the off-season period; these methods can be used to increase muscle mass (37).  164 

 165 



Overcoming eccentrics  166 

From the initiation of the eccentric phase, the individual can decelerate and stop the negative 167 

displacement of the body and/or external mass and reverse the body and/or external mass for 168 

the upward phase. There is no intention to perform the amortization phase as minimally as 169 

possible. However, it should also be noted that if the amortization phase is too long, there is no 170 

doubt that it may not contribute to the SSC at all (i.e., stored elastic energy).  171 

 It is important to clarify that research into SSC action denotes that the amortization phase 172 

should be as minimal as possible and though arbitrary values during SSC tasks do exist, such 173 

as <250 ms ground contact time for fast SSC (40), there is no research to suggest to what 174 

duration the amortization phase can last for before performance is hindered. Therefore, this 175 

coaching cue can be used, though it should be noted that no specific duration currently exists. 176 

Komi (46) has suggested an amortization phase of  <0.9 s  for optimal performance; however, 177 

again, this is in line with a ground contact time duration. Baker et al. (1) defined the 178 

amortization phase as the duration to travel 1 cm on either side of the lowest countermovement 179 

position during a CMJ. 180 

Overcoming eccentric motions describes paired eccentric and concentric actions consisting of 181 

training methods such as eccentric tempo training and flywheel training (Figure 2 and Table 182 

1).  183 

Rebound eccentrics  184 

Definition: From the initiation of the eccentric phase, the individual can decelerate and stop 185 

the negative displacement of body and/or external mass and reverse the body and/or external 186 

mass for the upward phase. However, this is performed as rapidly as possible and consists of 187 

an SSC task where the eccentric action subsequently enhances the proceeding concentric 188 

action. This is performed during tasks such as drop jumps and ballistic-based movements.  189 



During SSC tasks, the eccentric action (stretch) will occur to have a minimal amortization 190 

phase; this can enhance the concentric action. The enhancement in concentric performance is 191 

theorized to occur from the following but not one has been asserted to be the true cause; greater 192 

preload at the beginning of the concentric phase, interaction effects between the contractile and 193 

elastic elements, contractile elements in a potentiated state, elastic energy is stored and 194 

subsequently utilized and activating the stretch reflexes (5) Rebound eccentric actions 195 

incorporate this occurrence, i.e., jumping based exercise such as bounding and drop jumps. 196 

Furthermore, as previously noted in the overcoming eccentrics section, the SSC response will 197 

be lost if the amortization phase is too long. So a depth jump which dictates a greater 198 

displacement upon landing and generally a longer ground contact time compared to a drop 199 

jump which is more of a rebound action, SSC response may diminish (41,42).  200 

Dissipating eccentrics 201 

Definition: The eccentric phase begins after an initial impact from a catch or land. A body 202 

and/or external mass is then displacing negatively, with the end of the eccentric phase occurring 203 

once the body and/or external mass has decelerated and stopped displacing. However, there is 204 

no desire to decelerate the body and/or external object as quickly as possible (Table 1). 205 

Dissipating eccentrics suggest a large eccentric force; however, over a set displacement of the 206 

eccentric phase, the mass in motion is decelerated and eventually stopped. As during this 207 

motion, the muscle force produced attempts to decelerate the mass in motion, it will eventually 208 

stop the object as the mass is not changing; this asserts a soft landing technique suggesting 209 

larger negative displacement upon landing  (2,3). An example of this motion is during a depth 210 

land, where a person will perform flexion at the knee and hip joints and achieve a soft-landing 211 

strategy where negative displacement is not restricted.  212 

 213 



Deceleration eccentrics 214 

Definition: After an initial impact from a catch or land, the initiation of the eccentric phase 215 

occurs, and a body and/or external mass is then displaced negatively, with the end of the 216 

eccentric phase occurring once the body and or external mass has decelerated and stopped 217 

displacing. However, there is a desire to decelerate the body and/or external object as quickly 218 

as possible (Table 1). 219 

This motion is like the dissipating eccentric action. However, the distinction between the two 220 

is that during deceleration eccentric actions, the aim is to decelerate and stop as quickly as 221 

possible, unlike dissipating eccentric actions, where the aim is to decelerate over a larger 222 

displacement. As the muscle force produced attempts to decelerate the mass in motion during 223 

this motion, it will eventually stop the object as the mass is not changing. This can be seen in 224 

hard landing techniques (minimal negative displacement upon landing) (2,3). An example of 225 

this motion is a depth landing; however, upon landing, a person aims to achieve minimal knee 226 

and hip flexion, asserting a hard landing strategy.  227 

 228 

 229 

****INSERT FIGURE 1 HERE**** 230 

 231 

 232 



Figure 1 indicates eccentric motions that can occur during resistance-based training. The blue 233 

boxes in Figure 1 are centered around impacts (i.e., whereby an impact occurs to a system such 234 

as a land during landing tasks and a catch in a bench press throw) and are therefore grouped. 235 

Dissipating and deceleration eccentric motions differ by the intended impulse strategy, 236 

whereby decelerating eccentric motions attempt to apply a large braking force over a minimal 237 

time duration (highly impulsive). In contrast, dissipating eccentric motions instruct individuals 238 

to apply a braking force over any duration they deem to be able to decelerate the mass to a stop. 239 

It should be noted that the same exercise can fall into the categories of dissipating and 240 

deceleration eccentric motions; however, what separates these are the instructions given and, 241 

thus, how the exercise is executed. Overcoming eccentric motions (green boxes) can be 242 

categorized into the majority of isoinertial exercises, whereby an eccentric-concentric coupling 243 

exercise occurs.  Rebound eccentric motions (red boxes) relate to eccentric-concentric coupling 244 

SSC tasks where the aim is to perform the amortization phase as quickly as possible to enhance 245 

the subsequent concentric phase. Maximal eccentric motions (orange boxes) adhere to motions 246 

where one cannot decelerate to a stop at the end of the eccentric phase (lowest displacement of 247 

the exercise). 248 

 249 

 250 

****INSERT FIGURE 2 HERE**** 251 

 252 

 253 

 254 

Eccentric training methods  255 



Eccentric tempo training  256 

Recent evidence suggests that tempo training is the most frequently used eccentric training 257 

technique among S&C practitioners, sports scientists, and coaches (6,9). This is likely because 258 

it requires no additional equipment and is easy to implement. In practice, tempo training 259 

involves the eccentric, isometrics, and concentric phases of an exercise being performed within 260 

a prescribed timeframe (2/0/2/0 eccentric/isometric/concentric/isometric). In acute and 261 

longitudinal investigations, the terms ‘fast’ and ‘slow’ have been used to further clarify the 262 

intended exercise performance (Table 1). However, as noted by Handford et al. (16) and Cronin 263 

et al. (7), the terms ‘fast’ and ‘slow’ are subjective and do not provide clarity as they ignore the 264 

use of specific temporal ranges rather than using specific values instead of these terms. Hence, 265 

specific timeframes should be applied. Eccentric tempo training techniques have been 266 

implemented to increase measures such as strength and hypertrophy among participants (16), 267 

with the addition of being an effective tool to help teach correct movement techniques during 268 

lifting. For an in-depth review of tempo and eccentric tempo training, please refer to 269 

Krzysztofik et al. (24). 270 

Shock method / plyometric training  271 

The shock method (Figure 3) was first mentioned by Verkhoshansky (42) and is widely known 272 

today as plyometric training (41,42). This method typically involves jumping-based actions in 273 

which a landing or rebound occurs (i.e., the shock) (Table 1). It is important to note that an 274 

eccentric action will likely occur during landing tasks as the purpose is to decelerate the body 275 

in motion. If an individual falls from a greater height, their acceleration and landing force (to 276 

decelerate the individual) will be greater. The implementation of this training method is to 277 

improve landing capabilities, such as accentuation of landing forces and SSC response (42). 278 

Please refer to Verkhoshansky (42) for more information on the shock method. 279 



 280 

 281 

****INSERT FIGURE 3 HERE**** 282 

 283 

 284 

 285 

Accentuated eccentric loading and accelerated eccentric loading 286 

Both AEL (Figure 4) and accelerated eccentric loading (ACEL) consist of training methods 287 

where an external load (i.e., weight releasers or resistance bands) are released at the end of the 288 

eccentric phase (15,37,38,43,44). Eccentric-concentric coupling actions (i.e., squat) are used 289 

where additional mass or resistance bands aim to overload the eccentric muscle action from an 290 

increase in mass and/or acceleration, respectively (27). It is important to remember that the 291 

AEL and ACEL stimulus should not interfere with the harmonic motion of the given exercise 292 

(27) (Table 1). During such methods, eccentric muscle actions can be trained more effectively. 293 

This is because there is an increased mass during the eccentric phase. Therefore, eccentric, and 294 

concentric muscle actions are performed maximally, often leading to enhanced force and 295 

velocity outputs during the concentric phase (8,27). Loads of 100-150% of concentric one 296 

repetition maximum (1RM) can be employed during the downward phase of AEL exercise 297 

(28,43). Following the end of the eccentric phase, the external load is reduced to <100% of 298 

concentric 1RM (27). Current research highlights the use of supramax AEL as a method to 299 

promote muscle and strength over that of isoinertial loaded exercises. However, it is of key 300 

importance that submax AEL may not yield similar results (Table 1 and Figure 2). For an in-301 

depth review of AEL, please refer to both Wagle et al. (43) and Moore et al. (31). In addition, 302 



it is important to note that during supramaximal AEL (J Hook back squat as an example), 303 

during the initial lowering phase (top to half-squat position) due to mechanical advantage, 304 

individuals are stronger during this portion of an exercise (14,39). Because of this, the 305 

supramaximal concentric loads may not yield an eccentric overload during this portion of the 306 

lift.  307 

 308 

 309 

****INSERT FIGURE 4 HERE**** 310 

 311 

 312 

Accelerated eccentrics 313 

Verkhoshansky and Siff (41) comment on implementing “accelerated powermetrics motions 314 

during training. They termed this ‘accelerated eccentrics’ and subcategorized it into two 315 

groups. Passively accelerated eccentrics: whereby either resistance bands (overspeed 316 

eccentrics) (35) are incorporated, or an external partner pushes the barbell (a method of a forced 317 

repetition). The aim is to facilitate negative acceleration, and when the desired displacement is 318 

achieved, the athlete decelerates the bar and completes the concentric phase. Alternatively, 319 

during actively accelerated eccentrics, the individual performs a drop catch (Figure 5) or pulls 320 

the bar down as fast as possible. We propose resurrecting the term accelerated eccentrics as it 321 

refers to actively performing the eccentric phase as quickly as possible (16). Accelerated 322 

eccentrics is defined as eccentric actions performed at increased velocities with the addition of 323 

specific verbal cues, such as letting a barbell free fall and then catching it prior to the end of 324 

the eccentric phase (drop catch) (16) (Table 1 and Figure 2).  325 



 326 

 327 

****INSERT FIGURE 5 HERE**** 328 

 329 

 330 

 331 

Plyo-accentuated eccentric loading  332 

Plyo-accentuated eccentric loading (Plyo-AEL) refers to using AEL strategies during jump-333 

based exercise (Figure 6). During this method, the external eccentric stimulus is there to acutely 334 

enhance the subsequent concentric action metrics, e.g., force and jump height 335 

(15,31,32,34,43,44). This typically involves using an external stimulus such as dumbbells or 336 

specialized equipment, including weight releasers (8,15,16,20,27). After completing the 337 

eccentric phase, the external stimulus is released to begin the concentric phase. For an in-depth 338 

review of this topic, please refer to Handford et al. (15) (Table 1 and Figure 2). 339 

 340 

 341 

****INSERT FIGURE 6 HERE**** 342 

 343 

 344 

Negatives / eccentric only training  345 



Negatives or eccentric-only training consists of motions where only the eccentric portion of 346 

the exercise is completed. The concentric phase is either not completed, or the external load is 347 

assisted back to the original position at the beginning of the eccentric phase, and this process 348 

is repeated (Table 1). This is either performed by the individual performing the exercise, or a 349 

spotter helps. This exercise will usually be completed to maximal eccentric muscle action 350 

capacity, utilizing exercises such as Nordic curls or eccentric-only squats (Table 1 and Figure 351 

2). 352 

 353 

Isokinetic dynamometry  354 

Eccentric isokinetic dynamometry (IKD) training consists of utilizing specialized equipment 355 

whereby a mechanical lever rotates a certain distance while the individual resists its movement. 356 

Movement begins with slight acceleration, after which torque remains constant (41) (Table 1). 357 

The problem with this training method is that isokinetic devices are not widely available within 358 

S&C practice largely due to their cost (Table 1 and Figure 2). For an in-depth review of 359 

eccentric IKD methods, please refer to Kellis and Baltzopoulos (22). 360 

2-1 method  361 

This training technique involves an individual completing the concentric phase of an exercise 362 

with two limbs. Upon reaching the desired end of this phase, a person will then transition to 363 

only completing the eccentric phase with one limb (29) (Table 1 and Figure 7). This training 364 

method follows a similar suit to supramaximal AEL; however, instead of the increased mass 365 

being reduced at the end of the eccentric phase, the second limb is incorporated to perform the 366 

concentric phase. For example, one could perform the seated row with one arm during the 367 

lowering phase and then perform the concentric phase with both arms. After completing the 368 



concentric phase, the same process would be repeated, ensuring both limbs complete the same 369 

volume (Figure 7).   370 

 371 

 372 

****INSERT FIGURE 7 HERE**** 373 

 374 

 375 

 376 

Flywheel training 377 

Flywheel training uses a flywheel device, where the concentric effort dictates the eccentric 378 

resistance. However, one important note with flywheel training, denoted by Suchomel et al. 379 

(37), is that eccentric overload is unlikely to be achieved because the concentric impulse 380 

dictates the eccentric impulse. One would never achieve an overload as eccentric forces have 381 

been shown to exceed that of concentric values. (Table 1 and Figure 2) (33). Though, this 382 

training method has been shown to have greater increases in strength and hypertrophy than that 383 

of isoinertial based exercises.  384 

Outside the remit of this review, there are various other classified eccentric methods, including 385 

the antagonistic facilitation specialized method created with Triphasic Training (8), eccentric 386 

isometrics, quasi-isometrics, weightlifting catching derivatives have been associated with 387 

absorption qualities (36), and tantrums. An issue that is wider than this review is that there 388 

needs to be a set classification of what is defined as an eccentric training method. This is likely 389 

related to an exaggeration of the eccentric phase of an exercise that aims to manipulate the 390 

mass, velocity, or phase execution. We propose Figure 2 as a working theoretical framework. 391 



This provides practical applications for practitioners to determine specific training effects that 392 

certain eccentric training methods will likely elicit depending on their classification, i.e., 393 

increases in muscle mass, maximal eccentrics, or overcoming eccentrics.  394 

Furthermore, Table 2 provides a working example of how these methods might be 395 

programmed. Figure 2 and Table 1 further identify various training methods that would apply 396 

to all coaches depending upon available equipment, i.e., overcoming eccentrics showing, 397 

flywheel training, and tempo training. In addition to the current review, Suchomel et al. (37,38), 398 

Bridgeman et al. (4), Douglas (9), and Mike et al.(30) all provide further comprehensive views 399 

on eccentric training as a whole and how it can be utilized within training. Combined with the 400 

reviews above and the current review, academics and coaches can use the knowledge of 401 

eccentric training that can be incorporated within a practice to implement eccentric training 402 

methods when required.    403 

 404 

 405 

****INSERT TABLE 1 HERE**** 406 

 407 

 408 

 409 

 410 

 411 

 412 

 413 



PRACTICAL APPLICATIONS  414 

A wide variety of training techniques focus on the unique characteristics of eccentric muscle 415 

actions. Researchers and practitioners should not use the phase of an exercise and a muscle 416 

action interchangeably to describe an eccentric action.  Although one may be occurring, it does 417 

not suggest that the other is happening. Nevertheless, many training methods that utilize an 418 

eccentric muscle action to gain acute or chronic adaptions are not achieved when applied to 419 

other methods. This review does not seek to determine a superior method or provide greater 420 

insights into these methods. Instead, it aims to clarify eccentric muscle actions and training 421 

techniques. The eccentric motions proposed in this article should guide coaches and academics 422 

about the desired eccentric motion they wish to implement, which will facilitate the desired 423 

training effect. The terms proposed here need not replace the current terminology used in 424 

practice. Still, they could provide a theoretical baseline to allow the accurate deconstruction of 425 

the eccentric phase, enabling the identification and prescription of exercises for specific 426 

training adaptations (Table 2).   427 

 428 

 429 

****INSERT TABLE 2 HERE**** 430 

 431 

 432 

  433 



Figure Legend  434 

 435 

Figure 1: A theoretical framework of the various forms of proposed eccentric motions and the 436 
subsequent coaching cues and exercises that form the eccentric motions. Key: Submax: 437 
Submaximal, Supramax: Supramaximal, AEL: Accentuated eccentric loadi438 



 439 

Figure 2: Provides a practical application example of how the eccentric motions can achieve specific desired results. This allows coaches to identify 440 

specific training adaptations easily they are looking for and then can implement them into practice depending on equipment and other variables 441 



such as stage of season. The blue text refers to studied peer-reviewed training methods responses; the red text refers to theoretical training method 442 

responses. Key: RFD: Rate of force development, AEL: Accentuated eccentric loading, ACEL: Accelerated eccentric loading, SSC: Stretch-443 

shortening cycle. 444 

  445 



 446 

 447 

 448 

 449 

 450 

 451 

 452 

 453 

Figure 3: A drop jump as an example of the shock method. A: Standing on platform, B: 454 

Stepping off platform, C: Ground contact (impact), D: Flight phase. 455 

 456 

 457 

 458 

 459 

 460 
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 465 
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 478 

 479 

 480 

 481 

 482 

 483 

 484 

Figure 4: Example of a J hook barbell back squat (AEL). A: Isometric phase (lockout), B: Downward 485 

phase (eccentric), C: Bottom phase (isometric) D: Upward phase (concentric). 486 

  487 
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 489 

 490 

 491 

 492 

 493 

 494 

 495 

 496 

 497 

Figure 5: Example of an accelerated eccentric drop catch method during a bench press exercise. 498 

A: Lockout (isometric), B: downward drop (eccentric) C: Catch (bottom position), D: Upward 499 

motion (concentric). 500 

  501 
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C D 



 502 

Figure 6: Example of Plyo-AEL dumbbell release method. A: Lockout phase (isometric), B: 503 

Braking phase (prior to dumbbell release), C: Flight phase (after release of dumbbell), D: 504 

Landing phase. 505 

  506 
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 508 

 509 

 510 

 511 

 512 

 513 

Figure 7: 2-1 method example during a seated row exercise showing the transition from two to 514 

one limb during each phase of the exercise. A: Starting position, two hands (isometric), B: 515 

Concentric motion (two hands), C: Isometric hold (release of two to one hand), D: Lowering 516 

phase, one hand (eccentric motion). 517 

  518 

A B C D 



Table Legend 519 

Table 1: A detailed list of different eccentric training methods and which category of specific 520 
eccentric motions they fall into. Physiological adaptions have been amended from Suchomel 521 

et al. (37), who provided a theoretical perspective. + = low potential; +++ = moderate potential; 522 
+++++ = high potential. 523 

 524 

 525 

 526 

 527 

Training method Specialized equipment  Eccentric motions Physiological 

adaptions 

Supramaximal 

Accentuated Eccentric 

Loading (> 100% of CON 

1RM) 

Weight releasors or 

specialized equipment 

Maximal eccentrics  Strength +++++ 

Hypertrophy +++ 

Power Output ++++ 

 

Submaximal Accentuated 

Eccentric Loading (< 

100% of CON 1RM) 

Weight releasors or 

specialized equipment 

Overcoming eccentrics 

and 

SSC/ Rebound eccentrics 

Strength +++ 

Hypertrophy +++ 

Power Output +++ 

Flywheel training Flywheel training 

device  

Overcoming eccentrics 

and 

SSC/ Rebound eccentrics 

Strength ++ 

Hypertrophy +++ 

Power output ++ 

Tempo training No specialized 

equipment needed 

Overcoming eccentrics  Strength + 

Hypertrophy ++ 

Power output + 

Negatives (eccentric only) No specialized 

equipment needed or 

isokinetic dynamometer  

Maximal eccentrics Strength ++++ 

Hypertrophy +++ 

Power Output + 

Accelerated eccentric 

loading 

Resistance bands Overcoming eccentrics 

and 

SSC / Rebound eccentric  

Strength ++ 

Hypertrophy + 

Power output ++++ 

Accelerated eccentrics  No specialized 

equipment needed 

Overcoming eccentrics 

and 

SSC / Rebound eccentric  

Strength ++ 

Hypertrophy + 

Power output ++++ 

Overspeed eccentrics Resistance bands Overcoming eccentrics 

and 

SSC / Rebound eccentric 

Strength +++ 

Hypertrophy + 

Power output ++++ 

Shock method No specialized 

equipment needed 

Dissipating eccentrics, 

Deceleration eccentrics, 

SSC / Rebound 

eccentrics  

Strength ++ 

Hypertrophy + 

Power output ++++ 

2-1 method No specialized 

equipment needed 

Maximal eccentrics Strength +++ 

Hypertrophy +++ 

Power Output + 



Table 2: Shows a working program example of how the proposed eccentric model would aid 528 

in enhancing specific areas of physical performance during two scenarios.  529 

Scenario 1: An athlete during an in-season programme, needs to increase eccentric rate of 

force development and ability to decelerate quickly (lower body example). 

Exercise Set x repetition 

scheme 

Load Velocity range if 

possible or 

coaching cues 

Eccentric motion 

Depth lands 4 x 4  Height: 60 cm 

box 

Hard landing Deceleration 

eccentrics 

Overspeed 

eccentric back 

squat 

7 x 3 Cluster sets  

45 s rest between 

sets 

40% Load and 

25% Band 

Tension of 1RM 

0.80-1.00 m⋅s−1 Rebound 

eccentrics 

Nordic curls 3 x 2 BW Resist downward 

motion 

Maximal 

eccentrics  

Scenario 2: An athlete during the off-season programme aiming to increase hypertrophy 

and peak eccentric forces (upper body example). 

Exercise Set x repetition 

scheme 

Load Velocity range if 

possible or 

coaching cues 

Eccentric motion 

Supramaximal 

accentuated 

eccentric loading 

bench press 

5 x 3 AEL 

cluster set 

(1 rep AEL 

2 reps CON) 

110% ECC of 

1RM 

80% CON 

 

Normal squat 

motion, push off 

as quickly as 

possible 

Maximal 

eccentrics  

Pull ups 3 x fail BW Tempo 2/1/1/1 

(Starting from 

top position)  

Overcoming 

eccentrics 

Dumbbell 

shoulder press 

4 x 10 75-80% of 1RM Tempo 2/1/1/1 

(Starting from 

top position) 

Overcoming 

eccentrics 

Key: 1RM: 1 repetition maximum, BW: bodyweight CON: concentric, ECC: eccentric, S: 530 

seconds, CM: centimetres, m⋅s−1: meters per second. Tempo: 531 

eccentric/isometric/concentric/isometric. 532 

  533 
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