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Up until the past decade or two, time was usually the sole contributing 
factor in determining when an athlete was ready to return to sport 
(RTS). Papers by Frank Noyes and Sue Barber-Westin in the early 
90’s 12 are some of the first to describe any objective, criteria-based 
measures in RTS testing. Since then, there has been high variability in 
what constitutes RTS testing, and there does not seem to be a clear 
set of evidence-based guidelines in what needs to be tested. In order 
to decide what needs to be tested, we must first determine the 
purpose of RTS testing in the first place.
Why do we do it?
Anterior Cruciate Ligament (ACL) injuries are one of the most 
significant amongst soccer players due to the time-loss from sport 
they cause. The typical treatment course for an athlete with an ACL 
injury is to undergo ACL Reconstruction (ACLR), followed by several 
months of rehabilitation, after which time the athlete expects to be 
able to return to their previous level of sport 3. In reality, little over half 
of athletes end up returning to their previous level of sport following an 
ACLR. Furthermore, those who do return to their previous level of 
sport are now at an increased risk of having another ACL injury, either 
to the graft, or the contralateral side. 4
The idea behind RTS testing is that it gives us a set of objective 
measures that tell us an athlete is prepared to return to their sport. 
Two recent systematic reviews 5 6, however, have shown us that there 
is not really a significant association between passing RTS testing and 
risk of a secondary injury. Furthermore, only about a quarter of 
athletes actually pass the RTS testing batteries to which they are 
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subjected. Between the vast majority of athletes who do not pass RTS 
testing, and the increasingly high rates of secondary ACL injury, we 
are left wondering what tests are we doing and why, what do these 
tests actually tell us, and what needs to be improved in RTS testing 
batteries.

What are we testing?
A nationwide survey of American Physical Therapists 7 aimed to 
compile what RTS tests are typically done to clear an athlete to return 
to unrestricted sports activities. Most Physical Therapists reported 
using strength testing and functional testing as part of their RTS 
testing battery. Grindem et al put forth a RTS testing battery that has 
been found to have a sensitivity of 0.90, a negative likelihood ratio of 
0.37, and a diagnostic odds ratio of 3.28 6. This testing battery 
includes isokinetic quadriceps strength testing at 60 degrees per 
second, four single-legged hop tests (single leg hop for distance, 6 
meter timed hop test, triple hop, and triple crossover hop tests), and 
two patient reported outcome measures (KOS-ADLS and Global 
Rating Scale of Perceived Function) 8. This study showed that athletes 
who pass this testing battery were less likely to sustain a secondary 
knee injury. However, since only 18 subjects actually passed the RTS 
testing criteria, it is difficult to draw any solid conclusions from it. This 
study also found that utilizing both time and criteria-based testing was 
useful in determining readiness for RTS. In fact, they found that each 
month delay in RTS was associated with a 51% reduction in re-injury 
risk, up to the 9-month mark. Furthermore, of all the tests utilized in 
the testing battery, quad strength limb symmetry index (LSI) seemed 
to be the most predictive of secondary injury.
Most Physical Therapists report that Manual Muscle Testing (MMT) is 
the method they use to test quadriceps strength LSI. When attempting 
to differentiate between 85% and 90% LSI, or 90% and 95% LSI, 
there is absolutely no way that MMT is sensitive enough to give that 
information. To a large degree, the conversation about RTS testing 
can almost end right here. How can we have a further discussion on 
effectiveness of RTS testing when we are not even testing the most 
basic aspect effectively? This is the lowest hanging fruit. I understand 
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that not all clinics have an isokinetic dynamometer – so refer your 
athletes out for testing. If you cannot do that, then at the very least 
perform some rep max testing to give you a better idea of quad 
strength LSI.
The other most utilized criteria in RTS testing batteries is the single-
legged hop tests. Although not all are ubiquitously utilized, the four 
hop tests that are most commonly described are the single leg hop for 
distance test, the 6-meter timed hop test, the triple hop test, and the 
triple crossover hop test. The goal is be at least 90% symmetrical in 
distance (or time) on the surgical side as the contralateral limb. These 
hop tests are meant to test limb function, the idea being that if you can 
hop as far (or as fast) on the surgical limb as the non-surgical limb, 
then you have the same functional capacity and are therefore ready to 
return to sports activities. There are a few problems with this, 
however. The first one being that there is a subclinical level of 
intralimb compensation that occurs in functional tasks beginning 3-5 
months post-ACLR 9; a type of learned non-use. Instead of loading the 
knee appropriately to perform these hopping and landing tasks, 
patients are instead shifting the load to the hip and/or ankle. The 
problem is that we cannot usually see these compensations occur 
without the use of kinematic and kinetic analysis. It has also been 
found that patients who achieve >90% LSI in the hop tests actually 
have decreased performance on both contralateral and surgical limbs, 
as compared to healthy controls and patients who have asymmetric 
hop tests 9,10. This means that some patients are only achieving 
symmetry because they are not performing as well on the contralateral 
limb.
This leads us to a larger issue with both strength and functional tests. 
Generally, throughout the course of rehabilitation, we are focusing our 
attention on the surgical limb. This means that the contralateral limb 
becomes deconditioned, both from decreased activity, and from a 
focus on the surgical side. Therefore, when we go to compare the 
strength and function of the surgical knee to the contralateral side, we 
are really just comparing a post-surgical limb to a deconditioned and 
detrained limb. Couple that with the theory that athletes who return to 
sport are potentially overloading that contralateral limb to compensate 
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for the surgical side, and is it any wonder that Kate Webster and Tim 
Hewett’s recent systematic review and meta-analysis found an 
increased risk of contralateral ACL injury in athletes who pass RTS 
testing?
Now, let’s revisit why we perform RTS testing in the first place – to 
objectively decide whether or not an athlete is ready to return to sport. 
So, is what we’re doing actually doing what we think it’s doing? I 
would argue that it is not.

What might be better?
With such low rates of passing RTS tests, the rehabilitation program 
itself first needs to be addressed. What are we doing (or not doing) in 
the rehabilitation of a primary ACL injury that leads to deconditioning 
of the contralateral limb, inter- and intra-limb compensations, and 
learned nonuse? I don’t claim to have all the answers, but I have 
some ideas.
First and foremost, we, as a profession, tend to underload our 
patients. If all you have in your clinic is dumbbells up to 10# and some 
bands, you probably should not be seeing athletes after an ACLR. If 
we design a rehabilitation program that appropriately loads and 
progresses both limbs, applies basic strength and conditioning 
principles, and better prepares athletes for the demands they will be 
facing when they return to sport, then I think we will start to see 
improvements in both RTS test passing rates and, more importantly, 
decreases in secondary injury rates.
Secondly, I think we need to slightly modify our RTS testing criteria. It 
is crucial that we understand the demands our athletes will have to 
face once back on the field, prepare them for those demands 
throughout the program, and then test that they are prepared to face 
those demands. In soccer, specifically, athletes need to have strength, 
power, good rate of force development (RFD), agility, ability to 
decelerate and change directions, a good aerobic base, and repeated 
sprint ability. We therefore need to be training soccer players for these 
attributes, and then testing them appropriately.
Furthermore, there is a large difference between testing someone’s 
landing mechanics from a drop jump test in the clinic and how they 



land and absorb load on a field while also having to react to where the 
ball is, where the opponents are, where other teammates are located, 
directions from the coach, cheering (or heckling) from the fans, 
pressure from the time clock and score board, the weather, and so 
much more! As of now, we aren’t testing appropriate items in a closed 
environment, and then expect our athletes to be able to perform them 
in an open environment. This needs to change. Reactive testing 
should be part of a RTS testing battery. We should be training reactive 
tasks and cognitive demands throughout the rehabilitation process. I 
truly believe that augmented and virtual reality can have a positive 
influence on athletes’ rehabilitation in this regard, and am hopeful that 
new technology and research in this field will enhance our ability to 
prepare athletes for the demands of their sport.
It’s easy to be a critic, and I know that ultimately, every clinician wants 
to do right by their patients. I understand that so much of this can be 
out of our control at times. I also believe that we cannot simply accept 
the current rates of secondary knee injury after an ACLR. It’s clear that 
we have a long way to go, but I think that following a few, simple 
guidelines can help get us started…
1. Time – No level 1 athlete returns to unrestricted sport prior to 9 
months. Period.
2. Physical Preparedness – We need to improve the rehabilitation 
programs so that we get both legs as strong as possible, as powerful 
as possible, and ready to face the demands of the sport. This means 
we also need to add reactive training. We then need to properly test 
and assess the demands that the athlete will face. For soccer players, 
this means we need to be testing strength, power, RFD, agility, 
change of direction and deceleration, aerobic capacity, and repeated 
sprint ability. We also need to test these items with reactive 
components.
3. Psychological Readiness – Although this topic was not discussed 
much in this particular blog post, I would be remiss not to mention it as 
an important aspect of RTS. An athlete may have waited >9 months 
and pass all the strength and functional tests, but if they do not feel 
confident in their knee, if they do not feel ready to return to sport, then 
we have no business clearing them. Psychological readiness has 



been associated with secondary injury after ACLR 11, and we need to 
properly assess it. There are a few patient reported measures that 
have been utilized in the literature (KOS-ADLS, IKDC-10, GRSPF, 
ACL-RSI) but as of now, there is no clear consensus on which is the 
best to use. Personally, I like the ACL-RSI scale when working with 
patients post-ACLR. However, using any of these tests is better than 
using none, and it cannot be overstated how important it is to assess 
psychological readiness to RTS.
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