
ABSTRACT
Background: A recently published Dutch practice guideline emphasizes criterion-based rehabilitation after anterior cruciate liga-
ment reconstruction (ACLR) instead of time-based. As a consequence of this criterion-based rehabilitation, return to play is only 
suggested when athletes meet specific return to play (RTP) criteria.

Purpose: The goal of this prospective observational study was to analyze if physical therapists adhere to ACLR practice guideline 
RTP criteria for testing and return to sport decisions, and to explore whether there is a difference in adherence between physical 
therapists specialized in sports versus those who are not.

Methods: When the treating physical therapist cleared an athlete for RTP after ACLR, the primary researcher performed RTP mea-
surements according to the ACLR practice guideline to investigate if all nine quantitative and qualitative RTP criteria were met.

Results: Of the 158 athletes (54 females and 104 males, mean age 24±6 years, 12±3 months after surgery), 69 (44%) had per-
formed the RTP measurements with their primary physical therapist. Of the athletes tested by their primary physical therapist 
23% met all RTP criteria compared to 10% of the athletes who were not tested at all by their primary physical therapist (p=0.026). 
Of the athletes rehabilitating with a sports physical therapist, 52% had been tested by their primary physical therapist compared 
to 34% of the athletes rehabilitating with a non-sports physical therapist (p=0.024).

Conclusion: Only 44% of the athletes were tested according to the guideline RTP criteria and only 23% of them were given an RTP 
advice consistent with the ACLR guideline. Although sports physical therapists adhered to the guideline more often than non-
sports physical therapists, the adherence is still alarmingly low. More attention for the implementation of ACLR guidelines and 
RTP criteria is needed.

Level of evidence: Therapy, level 2b.
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INTRODUCTION
For most pivoting athletes return to pre-injury sport 
level after anterior cruciate ligament reconstruction 
(ACLR) is the desired rehabilitation endpoint.1 A 
recently published Dutch practice guideline empha-
sized criterion-based rehabilitation after ACLR 
instead of time-based. As a consequence of this 
criterion-based rehabilitation, return to play is only 
allowed when meeting specific criteria.2,3

Even though several experts recommend to use 
criterion based RTP decisions, many athletes after 
ACLR are cleared for return to pivoting sports with-
out meeting these criteria. In Sweden, only 20% of 
adults and 28% of adolescents who already returned 
to play met quantitative RTP criteria 12 months after 
ACLR, while in the USA only 14% of adolescent ath-
letes met quantitative RTP criteria when cleared for 
RTP.4,5 Those quantitative RTP criteria are the same 
as described in the Dutch ACLR practice guideline. 
Besides using RTP measurements for movement 
quantity (strength tests and single-leg hop tests), the 
Dutch ACLR practice guideline also highlights using 
movement quality measurements (single-leg hop-
and-hold and double-leg countermovement jump) 
as RTP criteria to decrease second ACL injury risk.6-9

The ACLR practice guideline was commissioned 
by the Royal Dutch Society for Physical Therapy 
(KNGF) and should therefore be used by every 
Dutch physical therapist, regardless of their experi-
ence with pivoting athletes recovering from ACLR.3 
However, it remains to be seen whether the guide-
line have been properly implemented in day-to-day 
practice so that every Dutch physical therapist is 
able to work according to the guideline.

Therefore, the first aim of this study was to ana-
lyze if physical therapists adhere to ACLR practice 
guideline RTP criteria for testing and return to sport 
decisions. The hypothesis is that almost all Dutch 
physical therapists are able to use RTP measure-
ments and know when to clear an athlete for RTP, 
since the practice guideline was implemented by 
the KNGF in 2014, making it publicly available to 
all Dutch physical therapists. The second aim was 
to explore whether there is a difference in adher-
ence between physical therapists specialized in 
sports versus those who are not. The hypothesis is 
that sports physical therapists more often use RTP 

measurements, because, in the Netherlands, they 
have had additional education about pivoting ath-
letes and RTP.

METHODS

Design and Participants
In this prospective observational cohort study, piv-
oting athletes with an ACL rupture (pre-injury Teg-
ner Activity Scale (TAS) ≥ 6)10, aged 16-50 years, and 
scheduled for an ACLR between October 2014 and 
December 2016 were asked to participate. Athletes 
were excluded if they had undergone revision ACLR 
surgery, had a contralateral ACL injury or contra-
lateral ACLR in the past. All included participants 
signed an informed consent form. ACLR surgery 
was performed by five experienced high-volume 
orthopaedic surgeons at Clinic ViaSana (Mill, the 
Netherlands) using an ipsilateral semitendinosus 
quadruple autograft and TLS® femoral and tibial 
fixation with all-inside technique (FH Orthopedics, 
Heimsbrunn, France). 

Athletes were allowed to choose their own physical 
therapist. They notified their choice of physical ther-
apist to the primary researcher (NM), who consecu-
tively contacted the physical therapist by phone or 
email to provide the nine RTP criteria that needed to 
be performed at the end of rehabilitation before the 
athlete was cleared for return to play (Table 1, Appen-
dix A). The physical therapist was informed that in 
the Netherlands an online version of the guideline, 
including the nine RTP criteria, is freely accessible. 
In addition, the athlete provided a paper copy of the 
guideline to their own (primary) physical therapist. 

Table 1.  Return to play criteria according to the 
anterior cruciate ligament reconstruction practice 
guideline.2,3
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this was considered as the primary physical therapist 
not adhering to the guideline. This study was part 
of a larger prospective study approved by the Medi-
cal Ethics Committee of the Radboudumc Nijmegen, 
the Netherlands (registration number 2013/368).

PARTICIPATING PHYSICAL THERAPISTS
Physical therapists who participated in this study 
were asked to report their level of expertise. The 
specialization level of expertise of the physical ther-
apist as recorded in the Dutch national registry was 
noted. Distinction was made between registration 
as a sports physical therapist or not (in this study 
referred to as non-sports physical therapist). In the 
Netherlands, instruction regarding return to play 
or criterion-based rehabilitation are not a common 
part of bachelor level physical therapy education. 
To become a registered sports physical therapist in 
the Netherlands one must follow additional three- 
to four-year education at the Master level regarding 
aspects of sport specific training and return to play.

Table 2 lists the similarities and differences between 
sports physical therapists and non-sports physical 
therapists.11,12 In this study it was therefore expected 

Physical therapists were not additionally educated 
on how to perform RTP tests. Athletes who did not 
return to pivoting sports at the end of rehabilitation 
were also required to meet all RTP criteria, because 
their knee needed to be able to react to high-demand 
activities of daily life, including landing from jumps 
or unexpected movements.

At the end of the rehabilitation period, as judged 
by the primary physical therapist, the primary 
researcher was notified that the athlete had been 
judged ready for return to play, but actual results 
of RTP measurements were not corresponded to the 
primary researcher. Then, within one to four weeks, 
the primary researcher independently performed 
the RTP measurements as described in the ACLR 
practice guideline (Table 1) and thus re-evaluated 
the physical therapist’s judgement on whether or 
not the athlete was able to return to play.2,3 Addi-
tionally, the athlete was asked if he/she was famil-
iar with the RTP measurements, to check whether 
the primary physical therapist had performed RTP 
measurements at the end of the treatment when he 
or she decided that return to play was safe. When 
a patient was not familiar with RTP measurements, 

Table 2.  Similarities and differences (in italics) between a physical therapist with and without specialization 
in sports in the Netherlands.11,12
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To address the first aim, which focussed on adher-
ence to the practice guideline, athlete characteris-
tics were analyzed using descriptive statistics and 
an independent samples T-test was performed to 
analyze differences between athletes tested by their 
primary physical therapist and those not tested. For 
all RTP measurements means and standard devia-
tions, as well as the number and percentages of ath-
letes meeting the RTP criteria were calculated with 
descriptive statistics. There were no missing values. 
Crosstabs with a chi-square test were used for the 
percentage of athletes meeting the RTP criteria, com-
paring athletes that were already tested with those 
not yet tested by their primary physical therapist.

To address the second aim, exploring the differ-
ence in practice guideline adherence between 
sports physical therapists and non-sports physical 
therapists, an independent samples T-test was per-
formed to analyze differences in baseline character-
istics between athletes treated by a sports physical 
therapist and a non-sports physical therapist. Addi-
tionally, crosstabs with a chi-square test were used 
to compare the number of athletes already tested 
between sports physical therapists and non-sports 
physical therapists.

RESULTS
One-hundred-and-fifty-eight pivoting athletes were 
included (54 females, 104 males; mean age 24±6 
years) all of whom completed RTP testing at Clinic 
ViaSana, at a mean of 12±3 months after ACLR. Char-
acteristics of the pivoting athletes are listed in Table 
3. There were no differences in baseline characteris-
tics between athletes tested by their primary physi-
cal therapist and those not tested (Table 3). The TAS 
post-rehabilitation decreased compared to the preop-
erative TAS (8.6±0.8 respectively 7.8±1.7; p<0.001).

Of the 158 participating athletes, 25 (16%) met all 
nine RTP criteria when the primary researcher (NM) 
performed the tests. The 158 athletes rehabilitated 
with 108 different physical therapists, of whom 49 
were registered sports physical therapists. 

INFLUENCE OF GUIDELINE ADHERENCE
Of the 158 participating athletes that were tested by 
the primary researcher, 69 (44%) had already been 
tested by their own physical therapist. Of these 69 

that sports physical therapists would perform RTP 
measurements more often than non-sports physical 
therapist.

A single physical therapist may have rehabilitated more 
than one pivoting athlete participating in this study.

MEASUREMENT PROCEDURES
To address the first aim, which focused on adherence 
to the guideline, an athlete was labeled as tested by 
their primary physical therapist as ‘yes’ or ‘no’ and 
having met the RTP criteria ‘yes’ or ‘no’ (both dichot-
omous variables). For the second aim, exploring the 
difference in practice guideline adherence between 
sports physical therapists and non-sports physical 
therapists, the athlete was labeled as having had 
rehabilitation with a sports physical therapist ‘yes’ 
or ‘no’ (dichotomous variable). 

ACLR practice guideline criteria consist of seven 
movement quantity tests and two movement qual-
ity tests.2,3,6-9 All quantitative and qualitative RTP cri-
teria can be found in Table 1 and are described in 
detail in Appendix A. Isokinetic dynamometry is the 
gold standard for strength measurements, but only 
accessible for a small group of Dutch physical ther-
apists due to issues with portability and cost-effec-
tiveness. Therefore, to make sure all Dutch physical 
therapists were able to perform these tests in daily 
practice, strength tests for knee and hip muscles 
were executed with a MicroFET2® hand-held dyna-
mometer (ProCare, the Netherlands). 

Meeting the RTP criteria was recorded as ‘yes’ or ‘no’ 
(dichotomous variable). To score a ‘yes’ all nine quan-
titative and qualitative RTP criteria had to be met.

All RTP measurements after discharge from the 
primary physical therapist were performed by the 
primary researcher (NM) at Clinic ViaSana. The pri-
mary researcher is a sports physical therapist with 
ten years of experience, specialized in ACL rehabili-
tation, who teaches how to perform RTP measure-
ments to Dutch physical therapists and physical 
therapy students, and the first author of the Dutch 
ACLR practice guideline.

STATISTICAL METHODS
Data analysis was performed with IBM SPSS Statis-
tics 21.0 (IBM, Armonk, NY). 
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athletes, 16 (23%) met all RTP criteria when mea-
sured at Clinic ViaSana, compared to nine (10%) 
of those not tested by their own physical therapist 
(p=0.026) (Table 4).

Thirty athletes (19%) met the RTP criteria for all 
seven quantitative measurements and 81 athletes 
(51%) met the RTP criteria for both qualitative 
measurements (Table 5). Except for isometric knee 
flexor strength (p=0.049), there were no differences 
between athletes that were already tested by their 
primary physical therapist and those that were not 
tested by their primary physical therapist in terms of 
quantitative RTP measurements. However, athletes 
that were already tested by their primary physical 
therapist more often met both qualitative RTP crite-
ria (67% versus 39%; p=0.001) (Table 4).

The most common LESS errors were a knee flexion 
angle under 30° at initial contact, the presence of 
lateral trunk flexion at initial contact, a non-sym-
metrical initial foot contact, and the presence of 
knee valgus during landing (Table 5).

INFLUENCE OF PHYSICAL THERAPIST
There were no differences in baseline characteris-
tics between athletes that rehabilitated with a sports 
physical therapist or non-sports physical therapist 
(Table 6). Eighty-seven athletes rehabilitated with a 
sports physical therapist and 45 of them (52%) had 
performed RTP measurements with their primary 

sports physical therapist. Seventy-one athletes reha-
bilitated with a non-sports physical therapist and 
24 of them (34%) had performed the RTP measure-
ments with their primary non-sports physical thera-
pist (p=0.024) (TABLE 7).

DISCUSSION
The result regarding whether Dutch physical thera-
pists adhere to the provided ACLR practice guideline 
is disappointing; only 44% of the pivoting athletes 
were tested by their primary physical therapist. The 
result concerning whether therapists were advising 
regarding return to sport using the RTP measure-
ments is even more alarming; only 16 (23%) of the 
69 athletes who were tested by their primary physi-
cal therapist received an advice consistent with the 
ACLR guideline, based on the RTP measurements 
conducted by the primary researcher. An important 
finding was that athletes who rehabilitated with a 
sports physical therapist were more commonly 
tested regarding the ACLR guideline than athletes 
who rehabilitated with a non-sports physical thera-
pist, 52% versus 34% respectively. This shows that 
sports physical therapists have a better adherence to 
the ACLR practice guideline than non-sports physi-
cal therapists. However, the percentage of sports 
physical therapists adhering to the guideline still 
remains low.

Even after the publication and implementation of 
the Dutch ACLR practice guideline by the KNGF in 

Table 3.  Characteristics of the participating pivoting athletes and comparison between athletes already tested 
or not tested by their primary physical therapist.
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therapists with a specialization compared to those 
without with regard to treatment for knee osteoar-
thritis and low back pain.13,14

It is quite strange that RTP criteria are underutilized, 
since two previously published studies found that 
pivoting athletes that passed quantitative RTP crite-
ria including strength and hop tests had a strongly 
reduced risk of sustaining a second ACL injury in 
the first two years after ACLR.15,16 Concerning move-
ment quality previous authors have found that 
altered hip and knee biomechanics when landing 
from a jump are predictors of a second ACL injury 

2014, Dutch physical therapists still struggle with 
using RTP measurements and deciding when to 
clear their pivoting athletes for RTP, since only 44% 
of the athletes had performed RTP measurements 
with their primary physical therapist. This might be 
caused by lack of equipment or limited knowledge 
about tests or guideline content.

These findings are consistent with previous stud-
ies on guideline adherence in other diagnoses in 
physical therapy both in Belgium and the United 
States.13,14 The authors of these studies also found 
better adherence to published guidelines in physical 

Table 4.  Results on the return to play (RTP) measurements for all athletes (N=158) and comparison of results 
between athletes tested by their primary physical therapist (N=69) and those not tested by their primary physi-
cal therapist (N=89).
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Considering this, the athletes who do not pass the 
RTP criteria (84% in this study) but still return to 
their preinjury sport, might have a higher chance of 
a second ACL injury in the near future. 

after ACLR rehabilitation and RTP.17,18 The use of 
qualitative RTP criteria might be not as common 
as the use of quantitative criteria, but they are also 
important in the RTP decision.

Table 5.  Countermovement Jump with Landing Error Scoring System (LESS) analysis and number of 
athletes having the error condition per LESS item.9

Table 6.  Comparison of athlete characteristics between athletes rehabilitating with a sports physical thera-
pist or non-sports physical therapist.
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CONCLUSION
Fifty-six percent of pivoting athletes were cleared 
for RTP by their physical therapist without using 
criterion-based decisions as advised in the Dutch 
ACLR practice guideline. Sports physical therapists 
more often adhered to the practice guideline than 
non-sports physical therapists (52% versus 34%), 
but with only half of them adhering, this percentage 
remains far too low.

Only 16% of pivoting athletes actually met all RTP 
criteria, but athletes who were already tested by 
their own physical therapist more commonly met 
all RTP criteria (23% versus 10%), indicating those 
not tested might have a higher chance for a second 
ACL injury. Interestingly, 77% of the athletes tested 
by their primary physical therapist were given RTP 
advice, which was inconsistent with the ACLR prac-
tice guideline. Based on these results, more atten-
tion needs to be paid to implementing the ACLR 
practice guideline and ACLR rehabilitation and RTP 
measurements need to be incorporated into general 
physical therapy education.
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Appendix:  Return to play (RTP) measurements
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Appendix:  Return to play (RTP) measurements (continued)
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Appendix:  Return to play (RTP) measurements (continued)


