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coaches, members of the interdisciplinary 
team, and players7 can reduce player avail-
ability by 6% to 7%.24 A clear and concise 
evidence-based RTPerf pathway is a much-
needed framework for high-performance 
practitioners to guide players back to 
performance.

This commentary offers a framework 
and recommendation for an interdisci-
plinary team on how to recondition an 
injured player from the onset of injury, 
support their RTPerf, and mitigate fur-
ther injury risk (FIGURE 1). It also presents 
2 examples (SUPPLEMENTAL APPENDIX  E), 

a clear focus on the RTRunning criteria 
(Gym Phase 3), and information about 
injury-outlier factors. The pathway de-
sign avoids linearity and offers clear 
phases with exit criteria for mild, moder-
ate, or severe injuries to shape informed 
decisions. Each phase is named to create 
a common language to enhance day-to-
day communication between practitio-
ners, players, and coaches.

CLINICAL QUESTION

G
iven the economic and competitive 
implications of injury, how can high-
performance practitioners guide 

players’ RTPerf?
After the initial diagnosis and plan-

ning phase, the player will begin the acute 
phase to reduce pain and swelling levels. 
Next, Gym Phase 1 restores normal gait 
and basic movement patterns. The recon-
ditioning pathways of Gym Phase 2 begin 
to restore strength (maximum strength 
pathway,29,37,57,77,85 and isokinetic dyna-
mometry [IKD] pathway18,36,47,93), capac-
ity,26,27,34,79,80,88 injury-specific qualities,42,71 
and a theme of movement retraining (plyo-
metric,32,44,46,59–61,63,66,73,81 running prepara-
tion,28,35,62 and indoor ball skills pathways62). 
The variety and step-by-step manner of the 
reconditioning pathways prepares the in-
jured player for the objective profiling in 
Gym Phase 3, which focuses on RTRunning 
criteria.

Grass Phases 1 to 6 have adapted the 
“control to chaos continuum”83 and the 
5 stages of on-field rehabilitation by 
Buckthorpe et al11 to re-establish sports-
specific qualities on the grass and added 
further enhancement by simultaneously 
restoring the underlying power and reac-
tive strength qualities.1,21,62

	i BACKGROUND: Injuries in football (soccer) 
have a huge financial and performance impact. 
Teams with fewer injuries and higher player avail-
ability have been shown to finish higher in the 
league than teams with reduced availability and 
higher injury rates.

	i CLINICAL QUESTION: Given the economic and 
competitive implications of injury, how can high-
performance practitioners guide players’ return to 
performance (RTPerf)?

	i KEY RESULTS: We share a rehabilitation frame-
work with clear progressions and objective criteria 
to guide decision making at each phase. Upon 
completing acute management, normal movement 
patterns are restored, along with strength, endur-
ance, power, and injury-specific function. Objective 
profiling helps to determine readiness to return 
to running (RTRunning). Once running, players are 

reintroduced to on-field sports-specific actions. 
Players progress through 6 phases, starting with 
a reloading phase (Grass Phase 1), moving on to 
more intensive actions (Grass Phase 2), maximum 
speed and positional drills (Grass Phase 3), and a 
progressive team training period (Grass Phase 4) 
before returning to play (RTPlay) (Grass Phase 5). 
Upon reaching previous injury metrics or higher, 
with no restrictions on match exposure, the player 
has returned to performance (Grass Phase 6).

	i CLINICAL APPLICATION: An 11-phase RTPerf 
pathway includes examples for practitioners of 
objective criteria for each phase. The pathway can 
be adapted for different injury scenarios. JOSPT 
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H
ow to RTPerf after injury is unclear.20 At any time during the season, 
professional soccer teams can expect 12% to 14% of their playing squad 
to be unavailable due to injury, increasing the pressure on coaches 
and medical staff to get injured players back to the pitch (RTPlay) as 

quickly as possible.23 A lack of consensus on valid objective criteria,47 and 
inconsistency in thresholds to achieve prior to RTPlay

21,87 can lead to inadequate 
rehabilitation, premature RTPlay, and reinjury.8,30 Poor communication between  J
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THE RETURN-TO- 
PERFORMANCE PATHWAY
Diagnosis and Planning Phase
Players may experience extreme and oc-
casionally life-changing physical and emo-
tional distress.16 Physical treatment and 
psychological support are vital during the 
first 24 to 48 hours while an accurate 
diagnosis is formed. Then, management 
options can be formulated based on the 
players’ age, severity of injury, underlying 
medical history, and psychosocial situation, 
which may influence their motivation to re-
turn.70 Explaining to the player about the 
injury and its possible management options 
is an essential part of the planning phase.51 
Involving the player by providing full trans-
parency about the pathway and stages they 
will go through increases their confidence 
in the process.41

Educating and involving the player’s 
support team (family, friends, peers, and 
any external practitioners they may use) 
about management options is essential 
to foster trust and understanding.70 Once 
the RTPerf plan has been agreed, specific 
roles and staff responsibilities can be 
organized so that collaborative relation-
ships between the player and members 
of the IDT are strengthened from the 
outset.41 Injuries suffered by professional 
players often become public news. The 
precision of the vocabulary used in this 
planning phase aids in setting expecta-
tions and managing media pressure on 
the player. In summary, accurate diagno-
sis followed by thorough planning is the 
key principle at this stage. Clear commu-
nication between all parties will engage 
the player and allow him to take the first 
positive step on the RTPerf pathway.

Acute Phase – Acute Management and 
Modified Conditioning
The player begins acute injury manage-
ment and modified conditioning for the 
rest of the body. Initially, it is necessary 
to protect all injured sites or surgically 

repaired structures to enable the for-
mation of scars and healing around the 
specific structure involved. The degree of 
protection varies as high-grade tendon 
injuries or surgical procedures inevita-
bly require longer periods of protection 
than lower grade injuries.35 Cryotherapy 
in the acute phase can reduce pain and 
swelling, which through neuromuscular 
inhibition, mediates muscle atrophy and 
decreased proprioception.6,76

Low-level exercises can be initiated 
with the aim of restoring range of move-
ment, minimizing atrophy and regaining 
neuromuscular control.35 Exacerbating 
pain (>2-4/10 on a visual analogue scale, 
where 0 = no pain, 10 = worse imaginable 
pain) or swelling levels (using a stroke test 
for the knee or limb girth measurements 
[CMS] for other injuries) are signs that 
indicate the stress on the injury is not well 
tolerated and excessive.37 Early, excessive 
loading can lead to poorly healed struc-
tures that pose clinical problems such as 
pain, instability, and weakness later in the 
pathway. Accompanying acute manage-
ment, safe exercising of the contralateral 
limb should also be encouraged as this 
provides cross education that affects the 
injured limb to enhance recovery.56 Con-
tralateral limb training also maintains the 
physical qualities of the contralateral limb, 
which will decline if not used.12 Modified 
off-feet conditioning that off-loads the in-
jured tissue (eg, seated battle ropes, box-
ing, upper body circuits, core and arm 
bike) is advocated, as it increases player 
motivation and maintains team involve-
ment as much as possible.58

Gym Phase 1 – Early Loading and Normal 
Movement
The injured player starts early loading 
and restores normal movement patterns. 
Demonstrating capability in fundamen-
tal weight-bearing exercises, for example, 
squat, lunge patterns, and a pain-free 
gait pattern are the primary goals of this 

phase as they underpin the sports specif-
ic movements of the later phases.13 Re-
storing basic movement pattens is vital. 
For mild injuries, players can start im-
mediately in the gym but for more mod-
erate to severe injuries, the process may 
begin in the pool. Exercising the player 
at a water depth of approximately 3 cm 
below the xiphoid process automatically 
reduces the limb ground reaction force 
(GRF) to <50% body weight (BW).19 
Gait re-education, step-ups, single-leg 
(SL) balance and heel raises are some 
of the types of exercises that are started 
to restore neuromuscular control and 
coordination.

Once proficient in the pool, the player 
can progress to gym-based exercises or 
use this as their starting point if their in-
jury permits. Proficiency at bilateral BW 
exercises maintains the GRF at <1 × BW 
through each limb before progressing 
these to split squats, lunge (reverse and 
forward) patterns, and SL exercises.13 Fi-
nally, step-ups and SL squats increase the 
GRF in a progressive manner through the 
working limb to <1.2 × BW.17 This graded 
approach to exercise selection will ensure 
the player can accept and produce force 
for tissue development and monitor exces-
sive overload.37 To exit this and any phase 
of the RTPerf pathway, the player must 
have met the specific phase criteria and 
also the supplementary physical, clinical, 
and psychological criteria in SUPPLEMENTAL 

APPENDIX A in order to safely progress.

Gym Phase 2 – Reconditioning Pathways
Gym Phase 2 is an opportunity to focus 
the players’ mindset to “train in the pres-
ence of injury.”90 The development of 
qualities such as strength,29,37,57,77,85 capac-
ity,26,27,34,79,80,88 injury-specific qualities,42,71 
and a theme of movement retraining 
(plyometric,32,44,59–61,63,66,73,81 running prep-
aration,35,62 and indoor ball skill path-
ways62) will prepare the player for the 
RTRunning criteria checklist in Gym Phase 
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Specific Gym Criteria Still to Be Achieved 
– “Outliers” section).

The injury-specific pathway addresses 
any rotational exercises,42 isometric posi-
tions,84 or time to stabilization hop tech-
niques,71 which may be incorporated on 
a case-by-case basis. Secondary to this, 
gluteal weakness affects landing and 
weight-bearing exercises,65 or more dis-
tally detraining of the calf complex after a 
hamstring injury reduces SL hopping and 
running quality if not adequately recondi-
tioned.68 The aim of these pathways is to 
recondition the player and allow training 
of multiple physical qualities despite be-
ing gym based and injured.

SUPPLEMENTAL APPENDIX B illustrates how 
the pathways can be periodized into a 
working week using daily undulating pe-
riodization to ensure multiple pathways 
can be trained in 1 day. This method of 
reconditioning in rehabilitation has been 
adapted from Mitchell et al62 and Buck-
thorpe and Della Villa.9 The aim is to ma-
nipulate the training variables (load, sets, 
and repetitions) and movement complex-
ity to maximize training adaptations.69,74 
The variety of these pathways allows for 
reconditioning of the whole body. Every 
injury will have obvious priorities as well 
as local and secondary compensation or 
even outlier type factors (see the Injury-

3. FIGURE 2 highlights these reconditioning 
pathways and clearly outlines the steps 
with a progressive theme to enhance the 
development of the qualities required in 
a professional player. For mild injuries 
(4-7 days),23 unlike severe injuries, physi-
cal qualities will not be lost. A player can 
complete several steps in minutes or 1 soli-
dary session. Individualized requirements 
of the player and injury can be met and 
progressed quickly, as long as confidence 
and movement proficiency are ensured. 
However, for moderate (8-28 days) and 
severe injuries (>28 days),23 steps may 
require multiple sessions for the required 
competency and should not be omitted.

FIGURE 2
The reconditioning pathways of Gym Phase 2 with details of step-by-step progressions. Abbreviations: A Skip, a skipping pattern in a linear direction emphasizing the hip drive 
phase of running; B skip, a skipping pattern in a linear direction emphasizing the hip extension phase of running; HSR/COD, high-speed running/change of direction; Intro, 
introduction.
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For mild injuries, the player can quickly 
progress through the pathway and be pro-
filed in 1 to 2 days on the key pathways if 
they are safe and demonstrate the supple-
mentary criteria (SUPPLEMENTAL APPENDIX A). 

ing to prepare the player to RTRunning. TABLE 

1 highlights the RTRunning criteria checklist 
example exercises and clearly outlines how 
the reconditioning pathways of Gym Phase 
2 are objectively profiled in Gym Phase 3.

Gym Phase 3 – Return to Running
A common question a player asks at the 
start of the RTPerf process is “when I can 
start running on the grass?” Gym Phase 3 is 
specifically designed using objective profil-

TABLE 1
Highlights the Return to Running Criteria Examples Required to Exit Gym Phase 3 and Start Running Outside in Grass Phase 1 (Reload and Technical Reintroduction)

Gym Phase 3 – Return To Running “Criteria Checklist” - Examples

Profiling Assessment Examples Exit Criteria

Capacity/hypertrophy Complete 2 sets to as many repetitions as possible in the listed exercises:
1. SL squat
2. SL 90° hamstring bridge
3. SL 30° hamstring bridge
4. SL straight leg (gastrocnemius bias) heel raise
5. SL knee flexed (soleus bias) heel raise

≅100% of Performance Symmetry Index
1. 25 repetitions80,88

2. 30 repetitions26,27

3. 30 repetitions26,27

4. 35 repetitions34,79

5. 35 repetitions34,79

Strength 
(a) maximum strength

5 RM, for example:
Anterior chain - SL press, RFESS, knee extension,
Posterior chain - Nordic, SL RDL, SL hamstring bridge
Calf complex - gastrocnemius/soleus heel raises

>90% Performance Symmetry Index
Anterior chain SL press - 1.5 × BW37

Posterior chain Nordic - 425 N77

Calf complex - SL heel raise 80% BW  
(supported in smith machine)29

Strength 
(b) IKD

3 speed profiling concentric quadriceps/hamstrings:
1 × 5 repetitions at 60°/s each limb
1 × 10 repetitions at 180°/s each limb
1 × 15 repetitions at 300°/s each limb

>90% Performance Symmetry Index
1. PT of quadriceps at 60°/s (3 × BW)36

2. PT of hamstrings at 60°/s (1.8 × BW)93

3. Total work of quadriceps at 300°/s47

4. Total work of hamstrings at 300°/s47

Movement retraining 
Plyometric 
(a) Hop battery

1. SL horizontal, medial, lateral hop22

2. SL triple hop32,59,73

3. SL crossover hop (intro)63,73

4. SL 6-m timed hop (intro)63,73

>80% Performance Symmetry Index

Movement retraining 
Plyometric 
(b) Forceplate jumps

DL CMJ/SL CMJ46,60,61,66

DL drop jump/SL drop jump44,81

DL/SL 10/5 Jumps (pogos) – intro46,81

>80% Performance Symmetry Index

Movement retraining 
Running preparation – “1000 ground contacts”

1000 ground contacts per limb in a variety of exercises to replicate running 
mechanics

For example, A Skips, B Skips, high knees (forwards, lateral, backwards), heel 
flicks, side-to-side steps, etc

Session completion35,62

Movement retraining 
Running preparation – “antigravity treadmill”

2-min intervals at 40% peak speed
1-min rest at 5 km/h (1.4 ms−1)
×5 sets (15 min of total session time)
95% BW

Session completion28,62,85

Movement retraining 
indoor ball skills

Teqball game Session completion62

Injury specifics Injury dependent, for example:
(a) SL isometric profiling of hamstrings (supine in 90° or 30° knee  

flexion84,88)

(b) Time to stabilization hop testing71

(c) Outlier type exercises (eg, curtsy squat for knee LCL42 or ankle  
syndesmosis)

Case-by-case basis
Individualized metrics to achieve

Psychological Question to the player using the global rating scale “Do you feel confident 
and ready to start Grass Phase 1 which includes basic jogging and basic 
ball reintroductions?”

>80% readiness/confidence50,62

Abbreviations: ACCs, accelerations; BW, body weight; CMJ, countermovement jump; DEC, decelerations; DL, double leg; LCL, lateral collateral ligament; PT, 
peak torque; RDL, roman deadlift; RFESS, rear foot elevated split squat; RM, repetition maximum; SL, single leg; VAS, visual analogue scale; VBT, velocity-based 
training.
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exercises utilize the slow stretch shorten-
ing cycle, with the triple hop being the 
most explosive with GCTs of approxi-
mately >300 ms.45,49 Reducing repeti-
tions and sets to low numbers encourages 
explosive movements with maximal in-
tent, which can be further enhanced by 
appropriate coaching.25,53

Power-based exercises can be initially 
started in Gym Phase 2 and should be 
continually incorporated and restored. 
Profiling the PSI in the vertical (SL coun-
termovement jump),46,60,61,66 horizontal 
(SL horizontal hop,22 SL triple hop,32,59,73 
and SL crossover hop),63,73 and frontal 
planes (medial and lateral hops)22 is en-
couraged, as these power criteria function 
as injury and performance prerequisites 
for Grass Phase 2. Regular (weekly or 
maximum duration biweekly) monitoring 
for injured players, instead of a one-off 
test point, provides a better overview of 
players’ power profile and areas for im-
provement.4 In Grass Phase 2, the player 
will start HSR and agility drills; there-
fore, it is optimal for a safe transition to 
have met the soccer-specific and power 
profiling criteria in TABLE 2.

Grass Phase 2 – HSR and Agility Drills
Grass Phase 2 has 2 clear aims. First, 
players are required to run at high speeds 
and complete intensive agility drills 
(exercises with reactive decision making).78 
Second, the player must restore the neces-
sary reactive strength qualities (TABLE 2) to 
start the maximum speed and positional 
drills in Grass Phase 3. In Grass Phase 2, 
due to the increase in physical demands, 
players complete intensive sessions and 
extensive and volume-based sessions on 
separate days. The intensive sessions focus 
on change of directions, ACCs, and DECs. 
Progressively increasing the drill distance 
from 4 to 18 m has been shown to increase 
the intensity of these actions.33

Progressively increasing the passing 
distances (10 to 20 to 30 to 40 m) and 

(eg, Hoff circuits)39 with the exact intensi-
ties (<85% maximum HR) prescribed from 
preinjury aerobic fitness scores or position-
al comparisons if these are lacking. There 
is a high level of control and low variability, 
as these are conducted over large distances 
and with running speeds of ≤65% of their 
maximum speed. Short-distance drills 
are also completed but confined spaces 
(≤4 m) limit any exposure to HSR or high-
intensity accelerations (ACCs) and deceler-
ations (DECs).33 Simple passing (0-10 m), 
ball manipulations, and in-place heading 
drills are introduced, which are sequential 
progressions from the exercises completed 
during the indoor ball skills pathway.11

Achieving 65% of total match distance 
in a session can be easily achieved by incre-
mentally increasing distance from 3 to 4 to 
5 to 6 km. For severe injuries, this can be 
done gradually over weeks or within days 
for moderate injuries by using a variety 
of running variations (TABLE 2). This type 
of aerobic conditioning has been proven 
to achieve a heart rate (HR) 75% to 85% 
maximum as the player starts to restore 
confidence and their aerobic fitness.15,39,85

Power Profiling (>250 ms)
The player aims to restore appropri-
ate power criteria (TABLE  2) to start the 
HSR and agility drills in Grass Phase 
2. Appropriate power exercises are in-
troduced by the practitioner before and 
after grass sessions to enhance develop-
ment, as the players are exposed to the 
types of exercises listed in TABLE 2. The 
ground contact times (GCTs) for all these 

For moderate and severe injuries, it is criti-
cal to profile all pathways using the Perfor-
mance Symmetry Index (PSI) (BOX 1) from 
the example exercises in TABLE 1. Flexibility 
and reasoning need to be applied to the 
RTRunning criteria checklist, as low-grade 
muscle injuries may progress to running 
earlier in their process compared to high-
grade injuries.

SUPPLEMENTAL APPENDIX D provides a 
real-world example of how the RTRunning 
criteria can be periodized to provide a 
smooth transition into Grass Phase 1. The 
variety and rigor of the profiling ensure a 
level of confidence in the player to prog-
ress, which is supported by the player 
voicing their readiness and confidence to 
start Grass Phase 1.

Grass Phase 1 – Reloading and Technical 
Reintroduction
Grass Phase 1 has 2 distinct aims. First, 
players require a technical reintroduction 
and reloading period regardless of their 
position to increase their confidence and 
level of aerobic fitness on the grass.85 Sec-
ond, players must restore the necessary 
power criteria (TABLE 2) to start the high-
speed running (HSR) and agility drills in 
Grass Phase 2. In all grass phases, when 
permitted, live data from player-worn 
global positioning systems (GPS) units 
can be used to help inform decisions in 
conjunction with contextual factors and 
the supplementary criteria (SUPPLEMENTAL 

APPENDIX A).
In Grass Phase 1, players complete linear 

running85 or low-intensity dribble circuits 

BOX 1

The Performance Symmetry Index defined

1. Aim to restore preinjury, preseason, or ideally, previous metrics from longitudinal limb monitoring.52,87

2. In the absence of these data, aim to recover normative data from a comparative cohort.2

3. In the absence of these data, a limb symmetry index may be used, but with caution due to deconditioning89,92 
of the contralateral limb or positive adaptation2 of the contralateral limb during the rehabilitation process.

4. In all cases, an individualized and contextual interpretation of the metrics must be considered from a clinical 
and performance perspective.2

BOX 1 details how limb metrics can be compared to the ipsilateral and contralateral limbs (see SUPPLE-
MENTAL APPENDIX C for more details).
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heading distances (0-5 to 5-10 m) will help 
replicate more sport-specific actions.11 Dur-
ing the first part of the extensive sessions, 
the player focuses on HSR as speeds (≤85% 
maximum speed) and volumes (% of total 
match HSR/sprint meters) gradually in-
crease. Later in the same extensive session, 
the player accumulates further volume 
(total meters) as total session distances are 
increased (≤85% total match distance). 
Developing the intensive40 and extensive 
parameters54 highlighted in TABLE 2 be-
gins to form a chronic load to protect the 
player against possible “training spikes” 
when reintroduced to team training in 
Grass Phase 4.5,55

Reactive Strength Profiling (<250 ms)
The player must also restore all reactive 
strength criteria (TABLE  2). Exercises are 
introduced before and after grass sessions 
to expose players to the types of exercises 
listed in TABLE 2.10 The GCTs for all these 
exercises are approximately <0.25 ms as 
they utilize the fast stretch shortening 
cycle.25 Progressing these exercises can 
be further enhanced by adding height, 
distance, and movement variability while 
continuing to reduce GCTs. Restoring the 
PSI in the vertical (SL drop jump44,81 and 
10/5 jumps81), and horizontal (6 m timed 
hop)63,73 planes remain the priority to be 
achieved. Furthermore, the isometric 
rate of force development of the quadri-
ceps,18 (utilizing the IKD) hamstrings,49,84 
and calf complex14,75 (utilizing the force 
plates) are profiled in all players (TABLE 2).

Physical development and restoration 
occur first with strength followed by pow-
er. The final quality is reactive strength82 
and nonnegotiable prerequisite for entry 
into Grass Phase 3, as intensities (>85%) 
place an exponential load on tissues.38 
Experience suggests for an injured player 
to safely perform maximum speed and 
positional drills they need to have met 
the Grass Phase 2 metrics and gym-based 
reactive strength metrics listed in TABLE 2. A
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overload. The competitive environment, 
training with peers, and input from the 
coaches are psychologically very differ-
ent from the first 3 grass phases. This 
cognitive overload causes an increased 
sympathetic drive and subsequent in-
crease in HR. This needs to be consid-
ered, as physical training load may need 
to be plateaued during the start of this 
phase to balance this overload and the 
increased risk of injury.85

Accompanying this theme of cogni-
tive overload, it is vital that “expectation 
setting” has been shared and communi-
cated between all key stakeholders, no-
tably the players, coaches and members 
of the IDT.7 Everybody may have differ-
ent expectations, so it is vital that they 
are aligned. At this stage, having gone 
through the RTPerf pathway, the medical 
input is minimal as the player has met 
the criteria listed in TABLE 2. Critically, 
coaches will judge technical ability,72 the 
performance team will judge physical ca-
pabilities, and the player must offer their 
level of confidence and readiness through 
the global rating scale50 to transition to 
Grass Phase 5. From experience, it is cru-
cial that all key stakeholders formulate 
and prioritize these discussions at this 
point in time. If there is a malalignment 
here and Phase 4 is prematurely exited, 
the player will enter match play with a 
50% greater chance of reinjury in their 
first match back.3

Grass Phase 5 – Return to Playing
Players are gradually exposed to com-
petitive match play and continue to be 
monitored based on gym-based injury-
specific criteria (TABLE  2). From experi-
ence, players failing to fulfil the criteria 
inevitable lack confidence in their injury 
and also their capability to perform as 
opposed to players that have restored 
their physical criteria and psychologi-
cal confidence. Players return to match 
play by gradually increasing their match 

related criteria still to be achieved or past 
medical history deficiencies (eg, footballer’s 
ankle, femoral-acetabular impingement, 
or preinjury deficits) that have been high-
lighted in the initial diagnosis and planning 
phase. These are classed as injury-specific 
outliers that fall outside the criteria of the 
power and reactive strength criteria listed 
in TABLE 2. For example, commonly after an 
anterior cruciate ligament reconstruction 
(hamstring graft) inner range hamstring 
isometric strength (80-100° knee flexion) 
can still be reduced.43 Alternatively, ankle 
excursion height can be reduced after an 
Achilles tendon rupture despite all other 
performance metrics being achieved.79 
These like other outliers can go unnoticed, 
and particular attention needs to be paid in 
their recovery to help the player achieve a 
true RTPerf. To exit Grass Phase 3, the play-
er will have safely performed maximum 
speed and positional drills. They will have 
met the GPS requirements (TABLE 2) and be 
continuing to work on any injury-specific 
gym criteria individualized to that player. 
This is further supported with the players’ 
overall confidence to transition into team 
training being over 90%.50,62

Grass Phase 4 – Return to Training
Players are gradually exposed to differ-
ent aspects of team training (FIGURE  1). 
Players are reintroduced to team warm-
ups, passing drills, and phases of play. 
Typically, players start as neutral players 
(exempt from opposing player contact) 
and progress from partial to full contact. 
Small (4 vs 4), medium (5 vs 5 to 8 vs 8), 
and large-sided games (9 vs 9 to 11 vs 11) 
can be planned to depend on whether in-
tensity or extensity is the focus.67

Graded exposure based on the physi-
cal loads of the first 3 grass phases, bal-
anced with the expected training load 
in Phase 4, reduces the overload that 
predisposes the player to further in-
jury.54,64 However, the nature of team 
training undoubtedly leads to cognitive 

However, in the reality of professional 
sport occasionally, the interdisciplinary 
team must make decisions in the absence 
of perfect data. GPS data and gym-based 
metrics provide only part of the picture, 
and communicating a shared decision 
between all key stake holders on what is 
deemed acceptable highlighting the pos-
sible risks and rewards is unique to each 
individual situation.

Grass Phase 3 – Maximum Speed and 
Positional Drills
First, players must complete maximum 
speed and positional drills. Second, the 
player must continue to address any in-
dividualized physical “outlier” qualities 
that are yet to be achieved (TABLE  2). In 
Grass Phase 3, the drills are chaotic and 
highly variable and can be enhanced by 
the support of a technical coach or 1 to 
2 additional players.85 The addition of 
uncontrolled external stimuli is an im-
portant factor for skill development and 
cognitive overload.11

Positional heading and controlled col-
lision exercises (perturbation exercises in 
one-vs-one situations) with the physio-
therapist and peers are implemented to 
build confidence in preparation for team 
training in Grass Phase 4. Injured players 
are required to complete long passing or 
shooting exercises depending on their 
individual demands.85 Peak speed (>95% 
of maximum speed) and volume of speed 
(>85% of total match HSR/sprint me-
ters) must be achieved, ensuring that the 
player is robust and prepared for the de-
mands of team training.54 Similarly, the 
peak intensity (>95% of maximum) and 
volume (>85% of total match) of ACCs 
and DECs must be safely accomplished 
prior to team training.40

Injury-Specific Gym Criteria Still to Be 
Achieved – “Outliers”  Despite restoring 
key physical qualities like strength, power, 
and reactive strength, it is not uncommon 
for a player to have occasional injury-
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ing the countermovement and drop jump tests. 
Strength Cond J. 2022;44:95-​103. https://doi.
org/10.1519/SSC.0000000000000677

	 5.	 Blanch P, Gabbett TJ. Has the athlete 
trained enough to return to play safely? The 
acute:chronic workload ratio permits clinicians 
to quantify a player’s risk of subsequent injury. 
Br J Sports Med. 2016;50:471-​475. https://doi.
org/10.1136/bjsports-2015-095445

	 6.	 Bleakley CM, Glasgow P, MacAuley DC. PRICE 
needs updating, should we call the POLICE? 
Br J Sports Med. 2012;46:220-​221. https://doi.
org/10.1136/bjsports-2011-09027

	 7.	 Buchheit M, King R, Stokes A, Lemaire B, 
Grainger A, Brennan D. Return to play following 
injuries in pro football: insights into the real-life 
practices of 85 elite practitioners around diag-
nostics, progression strategies and reintegration 
processes. Sports Perform Sci Rep. 2023;180:v1. 
https://sportperfsci.com/wp-content/up-
loads/2023/01/SPSR180_Buchheit.pdf

	 8.	 Buckthorpe M. Optimising the late-stage reha-
bilitation and return-to-sport training and testing 
process after ACL reconstruction. Sports Med. 
2019;49:1043-​1058. https://doi.org/10.1007/
s40279-019-01102-z

	 9.	 Buckthorpe M, Della VF. Optimising the ‘mid-
stage’ training and testing process after ACL 
reconstruction. Sports Med. 2020;50:657-​678. 
https://doi.org/10.1007/s40279-019-01222-6

	 10.	 Buckthorpe M, Della Villa F. Recommendations 
for plyometric training after ACL reconstruc-
tion – a clinical commentary. Int J Sports 
Phys Ther. 2021;16:879-​895. https://doi.
org/10.26603/001c.23549

	 11.	 Buckthorpe M, Della Villa F, Della Villa S, Roi GS. 
On-field rehabilitation part 2: a 5-stage program 
for the soccer player focused on linear move-
ments, multidirectional movements, soccer-
specific skills, soccer-specific movements, and 
modified practice. J Orthop Sports Phys Ther. 
2019;49:570-​575. https://doi.org/10.2519/
jospt.2019.8952

	 12.	 Buckthorpe M, La Rosa G, Villa FD. Restoring 
knee extensor strength after anterior cruciate 
ligament reconstruction: a clinical commentary. 
Int J Sports Phys Ther. 2019;14:159-​172. https://
doi.org/10.26603/ijspt20190159

	 13.	 Buckthorpe M, Tamisari A, Villa FD. A ten task-
based progression in rehabilitation after ACL 
reconstruction: from post-surgery to return to 
play – a clinical commentary. Int J Sports Phys 
Ther. 2020;15:611-​623. https://doi.org/10.26603/
ijspt20200611

	 14.	 Burgess KE, Connick MJ, Graham-Smith P,  
Pearson SJ. Plyometric vs. isometric training 
influences on tendon properties and muscle out-
put. J Strength Cond Res. 21:986-​989

	 15.	 Christensen PM, Krustrup P, Gunnarsson TP, 
Kiilerich K, Nybo L, Bangsbo J. V˙O2 kinetics 
and performance in soccer players after intense 
training and inactivity. Med Sci Sports Exerc. 
2011;43:1716-​1724. https://doi.org/10.1249/
MSS.0b013e318211c01a

the RTPerf pathway can be implemented 
for moderate and severe injuries.)

SUMMARY

A
n absence of valid objective criteria 
and a discrepancy in thresholds to 
be achieved prior to RTPlay risks in-

adequate rehabilitation, premature RTPlay, 
and reinjury. Poor communication and 
ambiguity of terms between key stake-
holders also support the need for a clear 
and concise pathway. The RTPerf path-
way can be adapted for mild, moderate, 
or severe injuries and has been designed 
with evidence-based criteria and clarity 
of terms for each phase to help inform 
decisions and progressions. 
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