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Jump training for 
 reconditioning after 
 lower limb injuries: tasks 
 progression and criteria
Matthew Buckthorpe, Filippo Picinini, Francesco Della Villa

After reconstruction of the anterior cruciate ligament, injured athletes want to get back on 
the court as quickly as possible. The authors explain what role jump training plays in this 
and what you need to bear in mind.

INTRODUCTION
Outcomes after major lower limb injury such as anteri-
or cruciate ligament reconstruction (ACLR) are sub-opti-
mal. Many patients fail to return-to-sport and/or previ-
ous sporting performance levels after ACLR [18]. Those 
who return-to-sport, do so often at elevated risk of ACL 
injury, with around nearly one in three young athletes ex-
periencing a knee re-injury [30], generally within the first 
two years after return-to-sport [21]. It is thought that in 
order to improve athlete outcomes after major injury, like 
ACLR, there is a need to optimize the processes and prac-
tices of rehabilitation [3][8]. Key areas that need adequate 
improvement within the typical ACLR frameworks are the 
restoration of neuromuscular performance (e. g., strength 
and power) and movement quality of patients prior to re-
turn-to-sport after ACLR [6][8]. Following ACLR, at the 
time of return-to-sport, patients often present with defi-
cits in knee extensor maximal strength5 and rate of force 
development (RFD) [1][7], as well as lower limb/closed 
chain strength [1]. Furthermore, patients often return-
to-sport with movement asymmetries during an array of 
functional tasks [15] thought to predispose them to in-
creased risk of injury.

One element of rehabilitation after ACLR which we highly 
value clinically, is the use of jump training during the func-
tional recovery process. Jump training (including landing, 
ballistics and plyometric training) has long been used to 
optimise neuromuscular performance and is regarded as 
an excellent and most valuable training method due to the 
wide ranging neuromuscular and motor control benefits 
[4]. In particular, plyometric training has been reported to 
be superior to more traditional resistance training for de-
velopment of explosive lower limb performance (Power/

RFD) [22][29], as well as effective at eliciting gains in max-
imal strength [25].

Ebert et al. [12] reported that only 30 % of patients com-
pleted a plyometric program prior to return-to-sport 
after ACLR. Despite a huge body of research around jump 
training, most guidance on training implementation is for 
un-injured athletes. A key issue in the field of sports reha-
bilitation, is a lack of guidance for rehabilitation specialists 
on why, how, when and what jump training to incorporate 
with the ACLR athlete throughout the process, due to the 
fact that plyometric tasks vary a lot in intensity and speci-
ficity [11]. Inappropriate task selection could be expected 
to cause adverse reactions on an unprepared person after 
major lower limb injury. As such, clinicians are often ap-
prehensive to incorporate jump activity during the func-
tional recovery process. The aim of this article is to pro-
vide recommendations to clinicians on how to design and 
implement jump training programs for the ACLR patient, 
as part of the functional recovery process.

JUMP TRAINING AFTER ACL 
 RECONSTRUCTION – KEY 
 CONSIDERATIONS IN PROGRAM 
 DESIGN
Incorporate task progressions based on 
 intensity and complexity of loading
Effective planning of jump progressions is important when 
working with ACLR patients; it implies to have consider-
ation of optimal loading to bring about specific adapta-
tions in neuromuscular function and motor control [14]. 
Designing jump progressions requires an understanding 
of the specific loading demands of the various jumping 
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tasks, so a series of optimal progressions, or task contin-
uum, can be planned. It is important to consider the in-
tensity of movement or the specific external and inter-
nal loading of the task(s). External forces are the result 
of equal and opposite forces acting on the body accord-
ing to the laws of motion (e. g., Newton’s laws), while the 
internal joint loads will depend on how the ground reac-
tion force loads are distributed throughout the body. It is 
important to understand the athlete’s capacity to toler-
ate these loading demands (e. g., strength and movement 
quality) and understand how the patient has responded 
to the specific loads on an individual level (e. g., monitor-
ing loading response).

In terms of jump loading, it is important to consider the 
peak external loads of the task, the joint specific inter-
nal moments, the neuromuscular activation/muscle forc-
es as well as the neuromuscular control challenge. In ad-
dition, considerations on volume load and load manage-
ment are important.

Intensity of jumping tasks can be considered on the basis 
of peak ground reaction forces, which typically occur 
during the eccentric/landing phase, but also peak concen-
tric forces (and power) are important on a performance 
level. In addition, the rate of force acceptance and develop-
ment is important, which is essentially the rate of change 
in force during the landing and jumping phases. Beyond 
singular task loading, it is important to consider the load-
ing across multiple actions and/or sessions, for optimal 
load management. The peak loading during the task is 
largely dictated by task selection, the neuromuscular ca-
pacity to accept and develop force (e. g., strength), the 
movement quality/technique of the tasks, surface/envi-
ronment and ground contact time/instruction:

I Task selection: jumping/landing tasks can be considered 
based on stance and body positioning at take-off/land-
ing, consisting of unilateral and different bilateral versions 
(▶Tab. 1). Intensity of effort and height of landing and/or 
horizontal speed prior to deceleration are major determi-
nants of peak loading of jumping tasks.

II Strength: it is well accepted that sufficient strength of 
the lower limb(s) is important for implementation of plyo-
metrics and other jump and agility type training [29]. Load 
is actively accepted/dissipated via the neuromuscular sys-
tem; inability to accept load during functional tasks due to 
deficits in strength would mean a greater reliance on joint 
complexes (tendon, ligament and joint structures) for pas-
sive force absorption [16]. The greater the gap between 
functional strength and loading demands, the greater the 
passive absorption. Thus, underlying the importance of 
closed chain functional strength. Additionally, it is also im-
portant to consider the relative internal joint loading and 
associated neuromuscular activation and muscle forces 
in relation to the joint specific strength. During function-
al tasks, there is a load sharing across joints and muscle 
groups. The relative ‘torque’ experienced at each joint and 
subsequent muscle forces will be a product of the resultant 
ground reaction force and the respective distance away 
from the joint (torque = force × distance). Weakness of the 
primary agonist muscle to produce force in functional sit-
uations would be expected to result in synergistic domi-
nance26 and/or compensatory off-load to other joints [23].

III Movement quality/technique: the specific joint load-
ing will be influenced by task selection [11], and kinemat-
ics/technique during the task. Certain tasks will involve 
greater motion and loading at certain joints (e. g., single 
leg hop) [19]. In addition altered kinematics during specific 
task will lead to altered and often inappropriate load distri-
bution across lower limb joints. Altered frontal and trans-

▶Tab. 1 The four types of jump task based on stance position at landing and/or take-off, with description and examples. Modified from Buck-
thorpe and Della Villa [4]

Jump type Description Example(s)

Unilateral Involve eccentrically accepting load on one limb and then concentrically 
developing force and power to accelerate again on one limb. This includes
jumping from one limb to the other (e. g., bounding/running), or 
continuous same limb jumping (e. g., hops).

Bounding (alternating bounds,
speed bounds, bounds for height etc.); SL SJ, 
SL CMJ, SL DJ; lateral jumping and hopping; 
rotational hopping/jumping

Bilateral (symmetrical) Both limbs accept and produce force simultaneously from a symmetrical 
stance position

BL SJ, BL CMJ, BL DJ; tuck jump

Bilateral (asym-
metrical)

Both feet take off and/or contact the ground simultaneously but in 
different positions. As such, the demand placed on each leg is different 
and shared.

Split jumps, same stance landing, alternating leg 
position

Bilateral (with timing 
off-set)

Typically involve landing on one limb before taking off on the other limb. 
These exercises can be defined as skipping type movements and do not 
characterize the typical stretch shortening cycle motion on a single limb.

Skipping
Alternating box split jumps

SL = single leg; SJ = squat jump; CMJ = countermovement jump; DJ = drop jump
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verse plane knee loading has been shown to contribute 
to greater ACL loading [10]. It is recommended to avoid 
at risk movement biomechanics, specifically a knee dom-
inant motor strategy (e. g., upright trunk positioning) in 
conjunction with altered frontal (hip and tibial abduction) 
and transverse plane (tibial rotations and/or internal hip 
rotation) motions during jump tasks, as these will exacer-
bate knee and ACL loading.

IV Surface: a compliant surface will deform under load 
and as such joint loading is influenced by the surface stiff-
ness. Performing jump tasks in water or on sand has been 
shown to reduce the high impacts and results in less mus-
cle soreness than performing jump tasks on more rigid 
surfaces [17].

VGCT: GCT and associated RFD are influenced by task 
choice but also instructions given for performance of the 
task (e. g., land and jump leaving the ground as quickly as 
possible) [11]. Ground contact time (and associated RFD 
and neural activation during the task) are important con-
siderations in terms of specificity of training adaptations. 
Improvements in explosive neuromuscular performance 
appear to be specific to the ground contact time.

To achieve optimal loading using jump tasks after ACLR, 
we recommend utilizing a ‘movement continuum’, aligned 
to the functional recovery process/stages. Buckthorpe in-
troduced the concept of a movement continuum to sup-
port process of optimal motor learning and neuromus-
cular conditioning through optimal movement selection 

[9]. The movement continuum considers the intensity and 
complexity of movements on a scale (see ▶Abb. 1 for ex-
ample task progression). The movement intensity is char-
acterized by the loading demands (internal and external 
loading) as described, whilst movement complexity con-
siders the neurocognitive and sensory-control demands 
of the tasks.

Align to the criterion based ACL functional 
recovery approach
For effective design of jump programs for the ACLR pa-
tient, it is imperative that any such program be aligned to 
the ACL functional recovery approach and overall goals as 
a whole. Although, there is still not an international con-
sensus on ACL rehabilitation, current best practice for ACL 
rehabilitation appears to involve criterion-based rehabili-
tation through a series of stages [3][8][28]. The functional 
recovery process can be broadly separated into pre-opera-
tive, early, mid and late stage rehabilitation and return-to-
sport training [3][8]. Assessing and tracking closed chain 
strength (e. g., squat and/or leg press strength) can sup-
port optimal task progressions [3][8]. The assessment of 
closed chain strength (e. g., leg press/squat strength) has 
been suggested to determine the readiness for the intro-
duction of running on treadmill (e. g., 1.25 times body 
mass single leg press) [3], unilateral plyometrics (1.5 
times body mass single leg press) [8] and return-to-sport 
(2 times body mass single leg press). [8] Additionally, it is 
important to understand each joint’s ability to withstand 
loads. The ankle, knee and hip/trunk must accept and pro-
duce force in a load sharing manner [23], depending upon 

a b

c d e

▶Abb. 1 Possible progression for deceleration re-training in ACL reconstructed athlete or load compromised individuals consi-
dering intensity and complexity of movements on a scale (SL = Single leg; DL = Double Leg). a DL Squat. b Split Squat. c SL Squat. 
d SL Drop Landing. e Entschleunigung/Abbremsen. Quelle: © F. Picinini
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the task and the specific movement quality of the patient. 
The specific criteria for transition between stages is not the 
focus of this paper as it has been previously addressed [4].

Monitor the athlete’s workload and response 
to exercise
Optimal loading requires not only optimal exercise’s un-
derstanding and prescription but also appropriate adjust-
ment based on information collected and adequate mon-
itoring of the rehabilitation process. As such, in addition 
to the criterion based testing approach, we recommend 
on-going monitoring of the athlete’s workload, movement 
quality during the task and the response to exercise:

I Monitoring athlete’s workload: it is important, to con-
sider the loading across multiple actions and/or sessions, 
for optimal load management. Volume load is the result 
of many actions during a session or over time (e. g. day/
week/month). It is known that high recurrent loading of 
the ACL can lead to graft creeping and eventually failure 
[20]. Furthermore, issues such as patellofemoral pain syn-
drome are typically the cumulation of chronic overload 
[13] and common after ACLR. It is recommended to mon-
itor the cumulative loading of respective tasks, which can 
be done through documenting the exercise sets, reps and 
weight lifted/foot contacts alongside the task intensity.

II Monitoring movement quality during the task: In addi-
tion to movement quality assessment as part of criterion 
based progression (e. g., designated movement analysis 
tests at specific stages), it is suggested here and elsewhere 
[3][8] to subjectively assess movement quality during the 
specific tasks prescribed to the patient. This can provide in-
formation on movement quality during the tasks at hand, 
and to be able to provide feedback to the patient, to cre-
ate a continuous learning environment to solve the task 
and optimally progress [9].

III The response to exercise: Prescribing jump tasks and 
planning optimal progressions is to some degree a guess-
ing game as optimal jump progressions after ACLR hasn’t 
been investigated sufficiently yet. Any functional based 
progression has to be in line with the biological healing 
and ability of the joint to withstand the loading demands. 
In fact, training and programming of jump progressions 
should be adjusted according to how the knee responses 
to the prescribed exercises. Pain and swelling can be used 
to guide practitioners in exercise based progressions as 
these factors will relate to the loading stress experienced 
by the knee [2][3]; further, muscular soreness it’s an opti-
mal indicator to monitor local tissue loading and required 
recovery time in exercise based progressions. Progression 
to more intense or complex tasks should only be allowed 
when there is no or minimal pain (e. g., 0–2 on the numeric 
rating scale)2 or swelling (stroke test) increase in response 
to previous tasks [2]. Furthermore, after unaccustomed 
and/or too strenuous exercise, there may be an exercise 

induced muscle reaction, resulting in delayed onset mus-
cle soreness which may take substantial time to recover 
by limiting the ability to train in the subsequent days. The 
degree of muscle reaction depends on many factors in-
cluding exercise type, duration, intensity and habituation 
to the exercise [27].

4-staged jump progression programme
Below is presented a four-staged jump program. It begins 
in the mid-stage rehabilitation4 (Stage 1), with Stages 2 
and 3 aligned to the late-stage ACL functional recovery pro-
cess and Stage 4 to the return-to-sport training stage.3 This 
considers: the jump tasks associated intensity and com-
plexity, stage-related entry criteria, jump tasks planning 
and monitoring considerations as part of a criterion-based 
ACL functional recovery process. In general, the program 
has some rules or themes which include progressions in 
intensity and complexity of the movements with progres-
sive increases in velocity of movement and/or entry speeds 
(vertical loading height/horizontal velocity), a gradual re-
duction in ground contact time, progression from bilater-
al to unilateral tasks and from linear (vertical to horizon-
tal to lateral) to multi-planar tasks. Furthermore, it is rec-
ommended to transition from eccentric only acceptance, 
concentric only force/power production prior to incorpo-
ration of plyometric tasks (▶Abb. 2). Finally, it is suggested 
to use different surfaces, beginning with more compliant 
surfaces and progressing to stiffer surfaces (e. g., running 
progression from trampoline to treadmill).

Progressions through stages and exercises within the stage 
are based on meeting specific criteria in line to the reha-
bilitation process after ACLR such as good quality perfor-
mance of the tasks, ideally no or only minimal pain (e. g., 
< 2/10 on numeric rating scale) [2] and/or swelling of 
the joint [2] and continued improvement in lower limb 
strength. Each stage should be completed in sequence and 
an athlete cannot perform any task in the stage without 
meeting the stage-specific criteria (▶Tab. 2).

Stage 1 of the program uses low intensity jump exercis-
es, characterized as bilateral off-set and bilateral asym-
metrical, but also with sub-maximal bilateral symmetrical 
tasks, in order to support movement re-training (▶Abb. 3, 
▶Abb. 4 and within ▶Tab. 2). It is important in this stage 
to prioritize the athlete’s eccentric capacity to absorb 
force via different landing tasks. The program is completed 
alongside foundation movement re-education and func-
tional strengthening (e. g., squat, deadlift, single leg pro-
gressions) [21], where movement quality, knee joint sta-
bility and segmental alignment need to be considered.

It is essential to ensure optimal technique during the 
movements [3], ideally using real-time biofeedback [9], 
to support appropriate motor learning. Poor task selection 
may result in movement compensations [9][26], which 
could interfere with optimal motor repatterning. During 
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this phase a large knee extensor strength deficit will exist 
[24]; and considered a major barrier to been able to per-
form functional tasks. Thus, it is relevant also to identify 
the correct environment where to perform these tasks; 
the pool for instance allows to practice higher intensity 
and more complex tasks, as in water peak ground reaction 
forces appear to be reduced by 45–60 % [6] compared to 
land. Concomitantly, a harder indoor surface can be used 
for stage-related tasks. An appropriate combination and 
use of different environments will allow a smoother tran-
sition between stages.

Stage 2 of the program commences when the athlete can 
achieve the necessary late-stage rehabilitation criteria 
(▶Tab. 2) [3][8]. Key themes of late-stage ACL rehabilita-
tion are developing eccentric control (deceleration/land-
ing) in single limb tasks and restoring power and maximal 
eccentric strength [8]. This stage is designated by a strong 
use of advanced bilateral plyometric task progressions, in 
order to develop high load mechanics, to optimize explo-
sive neuromuscular adaptations and for automatization of 
the movement pattern. Compared to Stage 1, jump and 
landing tasks in Stage 2 are predominantly characterized 

▶Abb. 3 A lunge push-back. The patient steps forward as if performing a lunge and then decelerates their momentum and pu-
shes back with power to arrive back at the starting standing position. a Starting position. b Push Back from this position the recoil 
occurs. Quelle: © F. Picinini

a b

▶Abb. 2 Suggested progressions of jumping type activity, from initially focusing on the landing/eccentric phase only, followed by 
the concentric/propulsion phase and finally putting them together for the plyometric/stretch-shortening cycle phase. (RFD = Rate 
of Force Development). a Eccentric (landing phase) – Kraftabsoption. b Concentric (jumping/propulsion phase) –Force produc-
tion. c Stretch-shortening cycle (plyometrics phase) – Reaactive strength/RFD. Quelle: © F. Picinini

a b c

▶Abb. 4 A sub-maximal bilateral jump (countermovement or squat) to box with controlled landing with a focus on eccentric 
acceptance and good ankle, knee and hip flexion angles. a Starting position. b Flight phase. c End position. Quelle: © F. Picinini

a b c
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by increased landing height in order to reach augmented 
intensity at landing via shorter ground contact time; for 
instance, bilateral drop jump from 30 cm box with opti-
mal kinetics and kinematics (▶Abb. 5and within ▶Tab. 2).

Stage 3 transitions to a greater use of unilateral jump 
tasks and is performed in conjunction with a pre-planned 
multi-directional on-field coordination program. In indoor 
environments, intensity in jumping and landing tasks is 
increased by reducing ground contact time via transition 

from forward and vertical unilateral plyometric to later-
al and then multidirectional unilateral plyometric tasks 
such as rotational jump and land, single leg drop jump 
and multi-planar hops. Unilateral tasks play a key role in 
supporting movement progressions and unilateral con-
trol with gradual reduction in ground contact time to 
mimic sport-type tasks e. g., 90° cut maneuver. On the 
contrary, bilateral jumping tasks, such as bilateral coun-
termovement jump to box and tuck jump, are used to sup-

▶Abb. 5 Sequence of images representing a double leg drop jump (DJ) followed by double leg Countermovement Jump (CMJ) to box. The use of 
a higher and second box leads the patient to exert more power following the landing phase from the first box as he/she’s jumping from a lower to 
higher surface. a Starting position DJ. b Landing DJ and jump position CMJ. c End position. Quelle: © F. Picinini

a b c

▶Abb. 6 A lateral jump from right to left limb with landing and immediate jump back to the right limb, as opposed to just lateral jump and con-
trolled landing, which is a jump task usually performed in Stage 2. The immediate jump back is performed to reduce GCT and to mimic sport-type 
tasks. a Starting position. b Landing. c Jump back. d End position. Quelle: © F. Picinini

a b c d

▶Abb. 7 A single leg drop jump to challenge limb unilateral control and to continue transition from bilateral to unilateral tasks. Ground reaction 
forces are increased at landing compared to double leg landing tasks performed in Stage 1 and 2. a Starting position. b End position.  
Quelle: © F. Picinini

a b
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port enhancements in neuromuscular function (eg, RFD) 
(▶Abb. 6, ▶Abb. 7 and within ▶Tab. 2).

On-field type activities are characterized by high intensi-
ty pre-planned multi-directional movements to improve 
coordination and to practice movement quality. Perform-
ing these tasks on the field with greater space available 
will allow the athlete to reach higher entry speeds at land-
ing (horizontal velocity) to challenge motor control and 
knee stability. The key aim by the end of the stage is to 
have good kinematics during high speed change of direc-
tion and good single leg drop jump and hop performance 
(multi-planar).

Stage 4 builds on Stage 3 and focuses on the use of max-
imal unilateral jump tasks for motor pattern automa-
tization as well as enhancement in neuromuscular per-
formance. Increasing unilateral jump tasks volume load 
represents the main goal of this stage. Jump and land-
ing unilateral tasks during Stage 3 are predominantly per-
formed in isolation with a single foot contact each task. In 
order to increase volume load in Stage 4, unilateral tasks 
can be combined together in a continuous manner charac-
terized by multiple foot contacts during the same task such 
as multiple countermovement jumps with hurdles and tri-
ple single leg hop. Documenting foot contacts during the 
session it is an appropriate strategy to adequately man-
age volume load.

▶Tab. 2 A jump program approach across four stages aligned to the functional recovery framework after ACL reconstruction. Particular training 
goals, use of jump progression criteria, training planning considerations, with specific movement exercises and progressions are presented. Modi-
fied from Buckthorpe and Della Villa [4].

Stage 1 2 3 4

Typical weeks
(after surgery)

10–14 15–18 19–22 23–29

General goals of stage • Full recovery of joint 
ROM

• Restoration of muscle 
strength imbalances to 
within 20 % of ‘trained’ 
contralateral limb (or 
pre-injury strength 
values)

• Recovery of basic 
motor patterning and 
running gait

• Avoid physical fitness 
de-training

• Develop functional 
strength

• Develop closed chain 
eccentric strength

• Develop bilateral 
power

• Develop unilateral 
eccentric control

• Continue to restore 
lower limb muscle 
imbalances

• Restore neuromus-
cular function markers 
to within at least 10 % 
(knee and adjacent 
joint specific strength 
and closed kinetic 
chain and power)

• Restore high load 
movement quality

• Restore aerobic fitness

• Restore sports specific 
movement quali-
ty, fitness, skills and 
develop movement 
‘volumes’ to prepare 
for RTS

Jump execution • Low intensity pre-
dominantly bilateral 
plyometrics at sub-
maximal intensity to 
support eccentric/
motor control and pre-
paration for running

• Moderate intensity 
bilateral and unilateral 
plyometrics with 
view to developing 
lower limb power 
and eccentric con-
trol, particularly 
unilateral deceleration 
capabilities

• Higher intensity 
bilateral and unilateral 
plyometrics with view 
to developing lower 
limb power and multi-
polar motor control 
and acceleration 
capabilities

• Optimise lower limb 
explosive neuromus-
cular performance and 
support sport-specific 
movement re-training.

• Mindful of load 
management

Criteria to enter the stage • pain NRS @ rest < 2 
pain during activities 
of daily living

• Full knee extension
• Knee flexion > 120°
• Good BL squat (body 

weight and loaded) 
with < 20 % asymmetry 
in loading [8]

• Isometric knee 
extensor LSI > 70 %

• Ability to run of 
treadmill for 10 mins 
@8 km/h [8]

• Good BL landing 
kinematics

• Good SL squat 
kinematics

• Closed chain 
strength > 1.25 times 
body mass (8RM) or 
1.5 × times body mass 
(1RM/peak isometric 
force)

• Isokinetic LSI knee 
extensor and 
flexor > 80 %

• Good BL DJ mechanics
• Good SL landing 

control
• Closed chain 

strength > 1.5 times 
body mass (8RM) or 
2 × times body mass 
(1RM/peak isometric 
force)

• Isokinetic LSI knee 
extensor and 
flexor > 90 % [9]

• Closed chain 
strength > 1.5 times 
body mass (8RM) or 
2 × times body mass 
(1RM/peak isometric 
force) [9]

• Good pre-planned 
movement quality (SL 
landing/deceleration/
BL and UL DJ/CoD 
mechanics indoor and/
or OF)
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Furthermore, in terms of motor patterning, a key aim 
of the stage as a whole is to progress to re-active move-
ments and prepare for sport-specific training (▶Tab. 2). 
Creating perturbations during plyometric tasks to chal-
lenge neuromuscular control is recommended (▶Abb. 8). 
A key aim of the stage is to achieve good re-active move-
ment performance under sporting type tasks to prepare 
for sport-specific practice. It is useful in this case the on-
field environment in order to design re-active sport-spe-
cific drills to challenge perceptual-cognitive ability. Reha-
bilitation specialists, in designing re-active drills, need to 

consider not only several components of perceptual-cog-
nitive ability (visual scanning, anticipation, pattern recog-
nition, knowledge of the situation, decision making time 
and accuracy, reaction time) but also form and technique 
of the sport-specific movement in order to promote high 
movement quality. To return-to-sport, it is recommend-
ed to possess good movement quality during sport-type 
tasks and under sport-specific situations [7]. 

a b c

▶Abb. 8 A lateral jump and return with a medicine ball to create perturbation and/or exaggerated lateral momentum to chal-
lenge trunk stabilization/control at landing. a Starting position. b Intermediate landing. c End position. Quelle: © F. Picinini

▶Tab. 2 continuation

Stage 1 2 3 4

Tr
ai

ni
ng

 p
la

nn
in

g

Intensity Low Moderate High Very high

Jump type • BL off-set
• BL asymmetrical
• BL symmetrical (sub-

max)

• BL off-set
• BL asymmetrical
• BL symmetrical
• UL (linear)

• Bilateral off-set
• Bilateral asymmetrical
• Bilateral symmetrical
• UL (multi-planar)

• Bilateral off-set
• Bilateral asymmetrical
• Bilateral symmetrical
• UL (multi-planar)

Volume [foot contacts] 30–80 80–150 100–200 200 +

Jump/landing tasks • Fast eccentric squat
• Lunge push back
• BL land from box/step 

(20–30 cm)
• BL SJ to box
• BL CMJ to box
• Skips in place
• SL land/stop on tram-

poline
• Step up jump (same 

leg)
• Step up jump (al-

ternating)
• Step and hold 

(forward)

• BL SJ (in place, 
forward)

• BL CMJ (in place, 
forward)

• BL DJ (30 cm box)
• Split jump (same leg 

land)
• Split jump (alterna-

ting)
• Step and land (for-

ward, lateral, standing 
and from running on 
spot)

• Step-land-push back 
(forward, lateral, 
standing and from 
running on spot)

• UL SJ/CMJ to BL 
landing

• UL SJ/CMJ to box
• Rotational jump and 

land
• Lateral step-jump-

back
• Tuck jump
• Step cut 

(30°/45°/60°/90°)
• Hop singular (in 

place/forward/late-
ral/45°/90°)

• Hop multiple (in 
place/forward/late-
ral/45°/90°)

• UL DJ (box/in place/
lateral to box)

• Advanced bounding 
OF

• CMJ (hurdles)
• SJ/CMJ weighted
• BL/UL DJ (increased 

height to box)
• Lateral hop (band/

rope/med ball)
• UL 90 lateral DJ
• Step cut (perturbation)
• OF agility drills
• OF CoD drills with 

perturbation/external 
focus and sport-speci-
fic environment

ROM = range of motion; RTS = return-to-sport; NRS = numeric rating scale; BL = bilateral; SL = single leg; RM = repetition maximum; LSI = limb symmetry 
index; DJ = drop jump; OF = on-field; CoD = change of direction; UL = unilateral; CMJ, countermovement jump
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Focus | Einführung

TAKE HOME MESSSAGE
 ▪ This article presents a 4-staged jump progression 

programme for the ACLR athlete, which can be 
undertaken as part of criterion-based rehabilitati-
on.

 ▪ If used effectively, jump and landing progressions 
can support enhancements in strength, move-
ment quality, explosive neuromuscular function 
and athletic performance.

 ▪ Optimal jump progressions require an under-
standing of the specific loading demands of the 
various tasks, the athlete capacity to tolerate 
these loading demands (e. g., strength and 
movement quality) and how the patient has 
responded to the specific loads on an individual 
level (e. g., monitoring loading response).

 ▪ Suboptimal task selection can lead to altered 
kinematics and inappropriate load distribution 
across lower limb joints, which may increase 
re-injury risk or result in joint overload and 
complications during the rehabilitation process.

 ▪ It is key to align the jump program to the overall 
ACL functional recovery process and overall 
functional recovery status of the patient, in order 
to facilitate the recovery of the athlete’s 
explosive neuromuscular and athletic perfor-
mance towards RTP.

 ▪ Possible progressions for jump training in ACL 
reconstructed athlete involve a transition from 
eccentric only acceptance, to concentric only 
force/power production prior to incorporation of 
plyometric tasks; tasks need to be gradually 
progressed not only in intensity, in order to 
restore explosive neuromuscular performance, 
but also in complexity and specificity in order to 
challenge the neurocognitive control and to 
progress motor learning via a “movement 
continuum”.
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