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Abstract
Introduction. Anterior cruciate ligament (ACL) injury is common among athletes, especially those engaged in high levels of physical 
activities. The prevalence of re-injury after ACL reconstruction is frequently reported among athletes. This study aims to identify 
the significant factors considered and criteria used by Saudi physical therapists for safe return to sport (RTS) after anterior cruci-
ate ligament reconstruction (ACLR).
Methods. This research examined physical therapists’ knowledge and practices related to helping patients safely RTS after ACLR 
surgery. The study design involved a mixed-method approach, using both online questionnaires and in-person interviews with 
physical therapists. We developed the questions asked based on items from other research and had them reviewed by experi-
enced physical therapists for accuracy and relevance. A total of 252 physical therapists participated in the study.
Results. We found that most specialist therapists suggest that age, psychological support, and patient adherence to rehabilita-
tion are crucial for a safe RTS. They believe RTS should be 6 to 9 months after ACLR. Other factors that could influence the safe 
RTS are checking the isokinetic muscle strength before RTS and ensuring adequate knee range of motion (ROM).
Conclusions. The most crucial factors used by Saudi physical therapists for a safe RTS included the patient’s adherence to 
a suitable rehabilitation program (safe RTS could be 6–9 months after ACLR), the patient’s age, and proper psychological support.
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Introduction

An anterior cruciate ligament (ACL) injury is common 
among athletes, especially those engaged in high levels of 
physical activities, and it results from situations in which the 
knee is hyper-extended or twisted forcefully [1]. A patient will 
feel a painful sensation if the knee is strained or subjected to 
some load, and this pain hampers the knee’s functionality, 
potentially preventing the individual from performing basic 
activities. However, surgery can be performed to repair the 
damaged ligament. Rehabilitation is essential after reconstruc-
tive surgery of an injured ACL to help the patient return to an 
active lifestyle [2].

The long-term impact of a ruptured ACL depends on the 
severity of the rupture and the treatment administered [3]. 
Osteoarthritis is one of the significant long-term effects of a 
ruptured ACL, which affects patients who are subjected to 
non-surgical treatments for an ACL tear, and the complica-
tions of the condition, such as meniscus tear, can occur up to 
10 or 15 years after the rupture [4]. Therefore, surgical recon-
struction of damaged ligaments is performed on young ath-
letes who still want to participate in competitions. On the other 
hand, non-surgical treatments can be administered to athletes 
in the final years of their careers. The problem with this treat-
ment is the likelihood of increasing an individual’s chances 
of developing osteoarthritis [5].

The treatment of a torn ACL focuses on the restoration of 
joint function and the prevention of long-term complications 
[6]. Early intervention is crucial for the successful treatment 
of a torn ACL. Athletes who sustain an ACL injury and intend 
to return to competition promptly can undergo a criteria-based 
rehabilitation program. The program usually begins imme-
diately after the surgery. It primarily focuses on reducing in-
flammation, restoring ROM, and strengthening the quadri-
ceps. The primary goal is to maintain knee extension and 
achieve knee flexion of 90 degrees [7]. The athlete may oc-
casionally be subject to ROM exercises to gradually place 
appropriate weight on the knee and increase the quadriceps 
strength [8, 9]. Preoperative preparation is crucial for optimis-
ing outcomes after ACL surgery, as it helps improve muscle 
strength, range of motion, and overall physical condition be-
fore the procedure. Additionally, immediate first aid after an 
injury, such as the RICE method (Rest, Ice, Compression, 
Elevation), plays a vital role in reducing swelling and pain, 
setting a solid foundation for subsequent rehabilitation ef-
forts [10].

Ensuring proper rehabilitation for the injured athlete re-
quires sufficient skill among physical therapists. In addition 
to cooperation between the athletes and the therapists, un-
derstanding the factors considered by the physical therapists 
and realising the criteria for rehabilitation after ACL recon-
struction (ACLR) are essential for a proper and safe return 
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to sports (RTS), which means return to practice, training, and 
competitive games or activities at a level similar to the pre-in-
jury level. In addition, the role of the physical therapist in re-
turning the individual to the previous level of function and 
activity is fundamental to the operative success and challenge 
of avoiding re-injury by restoring the functional level of the 
knee joint. The study aims to investigate the factors neces-
sary for a safe return to activity and adherence to guidelines 
after ACL reconstruction from the perspective of physical 
therapists.

Subjects and methods

This study depends on descriptive analysis and the Mixed 
Model Approach (concurrent type). Physical therapists from 
Jeddah City conducted interviews and administered ques-
tionnaires to the study participants.

We used an online questionnaire and in-person interviews. 
We created the questionnaire using Google Forms (Google, 
LLC) in February 2021. Then, we sent it to physical therapists 
in Saudi Arabia via email and through social media platforms 
(Facebook, WhatsApp, Twitter, Instagram, and Telegram) in 
April 2021. The snowball sampling method was facilitated by 
encouraging the physical therapists (PTs) to forward the on-
line questionnaire to their colleagues. We modified the inter-
view questions and collected responses from February 2021 
to April 2021.

The questionnaire contained three sections. The first sec-
tion had an informed consent question, the second included 
14 questions about demographic details, and the third con-
tained 14 questions about a safe return to sports. The inter-
views included two sections. The first included four questions 
about basic demographic information, and the second had 16 
questions about a safe return to sports. We utilised questions 
from previous literature,1 and nine expert physical therapists 
reviewed the questionnaire and interview questions. We as-
sessed the content validity and the face validity for the ques-
tionnaire and the interview questions through six steps based 
on the study conducted by Yusoff et al. [11]: preparation of the 
validation form, preparation of the response process, selec-
tion of a panel of raters to conduct response process valida-
tion, revision of the items for clarity and comprehension, scor-
ing for each item based on the clarity and comprehension 
rating scale, and finally calculating the face validity index (FVI). 
We obtained acceptable reliability for the content and face 
validity for both the questionnaire and the interviews based 
on the opinions of the nine experts mentioned previously.

We calculated the minimum sample size required to 
achieve a power of 0.8 using the G*power software (latest 
ver. 3.1.9.7; Heinrich-Heine-Universität Düsseldorf, Düssel-
dorf, Germany). We chose a logistic regression test with an 
odds ratio of 1.5 and a significance level of 0.05 for a priori 
power calculation. As a result, the minimum sample was in-
dicated to be 208 respondents.

We invited 336 physical therapists to participate in the 
questionnaire for this study, and five of them declined to par-
ticipate. We excluded physical therapists (male and female) 
with less than one year of experience in ACL rehabilitation 
and those who declined to participate in the questionnaire. 
The final sample size of the questionnaire was 234 partici-
pants (Figure 1, Table 1). For the interviews, we conducted 
28 interviews with physical therapists, and subsequently ex-
cluded 10 of them. The sample size of the interviews was 
therefore 18 participants (Figure 2). As a result, the total sam-
ple size was 252 (n = 252) male and female physical thera-
pists with 5 to 20 years of experience in sports physiothera-
py, as recognised by the Saudi Ministry of Health.

Figure 1. Quantitative data collection

Figure 2. Qualitative data collection

We coded and analysed the qualitative data using a the-
matic approach in the Excel program. The data analysis was 
conducted by two researchers with different scientific back-
grounds to enhance the reliability of the findings. For quan-
titative data, we coded and analysed it using IBM’s Statistical 
Package for Social Sciences software (SPSS), version 21, 
IBM, United States. Continuous demographic data were ana-
lysed using means and standard deviations, but in the case of 
categorical, data percentages and frequencies were used to 
describe the sample age, sex, years of experience, educa-
tional qualifications, employment status, workplace regions, 
etc. We used binary multivariate logistic regression tests to 
determine the predictors of factors affecting strict adherence 
to protocol by the physical therapists. We reported the odds 
ratio (OR) and 95% confidence interval (CI) to explain the 
magnitude of the relationship between the predictor variables 
and the dependent variable. We used an  level of 0.05 or 
less for all the statistical analyses to determine the statisti-
cally significant predictors.
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Table 1. Socio-demographic variables of the physical therapists  
in Saudi Arabia

Variable n (%)

Sex
male 206 (88.00)

female 28 (12.00)

Age (years)

20–30 112 (47.90)

31–40 102 (43.60)

41–50 16 (06.80)

51–60 2 (00.90)

over 60 2 (00.90)

Specialty
musculoskeletal 101 (43.20)

non-musculoskeletal 133 (56.80)

Region

central 48 (20.50)

eastern 21 (09.90)

western 105 (44.90)

northern 10 (04.30)

southern 50 (21.40)

Qualifications
bachelor 174 (74.40)

master 60 (25.60)

Employment
government 145 (62.00)

non-government 89 (38.00)

ACL patients treated
< 20 patients 132 (56.40)

> 20 patients 102 (43.60)

ACL – anterior cruciate ligament

Results

Outputs of the questionnaire

Table 2 shows that most physical therapists recommended 
an ideal time for a safe return to sport is 6–9 months after 
ACLR. Furthermore, the majority of therapists believed that 
age could determine a safe RTS after ACLR. Psychological 

Table 2. Factors influencing safe RTS after ACL according to questionnaire of therapists in Saudi Arabia. Regression analysis

Variable (%)

Factors

T-SRTS (months) AI-SRTS PS-SRTS PAR-SRTS RTS-ACLR NBM-SRTS

> 6 6–9 9 < yes no yes no yes no yes no not sure yes no

Qualification
BDH 27.00 48.90 24.01 88.50 11.50 97.10 02.90 94.80 05.20 33.30 27.00 39.70 44.8 55.2

MDH 36.60 38.30 25.01 86.70 13.30 96.70 03.30 95.00 05.00 35.00 41.70 23.30 45.00 55.00

Years of  
experience

< 10 years ET 27.00 47.70 25.30 91.40 08.60 96.00 04.00 96.60 03.40 31.00 29.30 39.70 44.30 55.70

> 10 years ET 36.70 41.60 21.70 78.30 21.70 100.00 00.00 90.00 10.00 41.70 35.00 23.30 46.70 53.30

Employment
Gov T 31.80 46.80 21.40 87.60 12.40 98.60 01.40 92.40 07.60 35.90 29.00 35.10 44.8 55.2

Non-Gov T 25.80 44.90 29.2 88.80 11.20 94.40 05.60 98.90 01.10 30.30 33.70 36.00 44.90 55.10

Musculoskeletal 
experience

MSP 15.90 46.40 37.70 90.10 09.90 98.00 02.00 98.00 02.00 39.60 33.70 26.70 47.50 52.50

Non-MSP 39.90 45.80 14.30 86.50 13.50 96.20 03.80 92.50 07.50 29.00 28.60 42.2 42.90 57.10

BDH – bachelor’s degree holders, MDH – master’s degree holders, ET – expertise as therapists, Gov T – governmental therapists,  
Non-Gov T – non-governmental therapists, MSP – musculoskeletal physiotherapists, Non-MS – non-musculoskeletal physiotherapists, 
T-SRTS – time for safe RTS, AI-SRTS – age influences safe RTS, PS-SRTS – psychological support is important for safe RTS,  
PAR-SRTS – patient’s adherence to rehabilitation affects safe RTS, RTS-ACLR – RTS after ACLR (anterior cruciate ligament  
reconstruction) leads to injury, NBM-SRTS – no barriers in management for safe RTS, RTS – return to sport

support after ACLR is essential for a safe RTS. In addition, 
most therapists believed that patients’ adherence to reha-
bilitation impacted a safe RTS. However, the results suggest 
RTS following ACLR can cause injury, and there were no bar-
riers in management for a safe RTS.

The binary logistic regression analysis showed that physi-
otherapists who had treated more than 20 cases were nearly 
twice as likely to follow the protocols strictly as those who had 
treated fewer than 20 (Table 3).

Outputs of the interview

Making decisions regarding patients’ safe return  
to sport after ACLR

Regarding the specific tests used by the respondents to 
decide whether the return to sport would be safe, the analysis 
indicated that isokinetic muscle strength was the most com-
monly used test in this respect. Moreover, the participants 
indicated that other tests could also be used along with the 
isokinetic muscle strength. For example: ROM, hop testing, 
endurance testing, balance, zig-zag test, pelvic muscle strength, 
Motor Tests, Stability tests, no pain, psychological readiness, 
tensiomyography, VO2max, DIER test for the spine, speed, 
agility, and balance tests.

Milestone approach vs. time frame-based goals  
approach for rehabilitation progression

Concerning the milestone approach vs. the time frame-
based goals approach for rehabilitation progression, six par-
ticipants intended to use both approaches for rehabilitation 
progression. However, six participants used the milestone ap-
proach only, and five participants used the time frame ap-
proach only. One of the participants indicated that the mile-
stone approach could be used only for athletes. In addition, 
several milestones were used to prevent recurrence, includ-
ing change of direction, knee stability, speed reaction of the 
muscles, muscle power, full ROM, and full recruitment of mus-
cle activation. Many of the participants mentioned ROM. The 
focus was also on knee muscle strength as an ideal milestone.
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Ideal time frame to be achieved for safe return  
to sports

Eight participants indicated their preference for a rehabili-
tation progression lasting 6–9 months, whereas four partici-
pants suggested 9–12 months. Notably, one participant ex-
pressed that the ideal duration could be more than a year. 
Regarding the effect of age on a safe RTS, the results indi-
cated that seven specialists interviewed believe that age can 
influence a safe RTS, while two participants believed that age 
has no impact.

Awareness of guidelines or test batteries for safe 
return to sports after ACLR

Concerning the awareness of the guidelines, fifteen spe-
cialists were aware of the guidelines or test batteries for a safe 
RTS, while only three respondents were unaware of such 
guidelines. The analysis revealed that six specialists used the 
Australian guidelines. However, five respondents used their 
own protocol. In addition, two respondents used the Ameri-
can guidelines.

All respondents believed that adherence to rehabilitation 
could affect a safe RTS after ACLR, and they also believed 
in the role of outcome measures in a safe RTS. The results 
revealed that thirteen respondents did not use knee func-
tion measures, while three used different measures.

Criteria for measuring knee muscle strength and 
neuromuscular status

Concerning the criteria for measuring knee muscle strength 
and neuromuscular status, the isokinetic muscle strength 
criteria were the most used in this respect, as nine partici-
pants used them. Four participants used the Manual Muscle 
Test (MMT). However, two participants preferred to use other 
measures besides isokinetics and MMT. Moreover, one par-
ticipant preferred to use tensiomyography besides isokinetics 

to measure muscle strength, and another participant preferred 
to use Progressive Resistance Exercise (PRE) with MMT. On 
the other hand, one of the respondents believed that muscle 
strength is not an indicator of a safe RTS and that the focus 
should be on muscle control instead. However, another re-
spondent did not believe in isokinetics and preferred func-
tional knee alignment. The analysis indicated that all partici-
pants used various performance-based outcome tools, for 
example, the zig-zag, horizontal, and vertical jump tests. In 
addition to cardiovascular fitness, motion analysis and func-
tional exercises, such as squats, lunges, and jack jumps were 
also used. None of the participants used the KT-1000 ar-
thrometer measurements to check the anterior knee laxity. 
However, one participant believed that the stress radiograph 
was better than the KT-1000 in examining knee laxity.

Possibility of re injury after returning to sport

Regarding the possibility of re-injury after returning to 
sport, the results indicated that 15 specialists believed that 
RTS after ACLR could lead to injury. On the other hand, one 
of the specialists suggested that it would not lead to any in-
jury, and two of them were unsure. The responses provided 
by the participants indicated that the level and type of injury 
could vary from one case to another.

Role of psychological counselling/support in safe 
return to sport

Notably, all the interviewed specialists believed in the sig-
nificant role of psychological support for a safe RTS.

Discussion

The current study used two research tools: a question-
naire (n = 234) and in-person interviews (n = 18). Our results 
showed that 56.4% of Saudi physical therapists believed that 
returning to sports after ACLR would take 6–9 months. Dur-

Table 3. Logistic regression to find the factors that influence the strict adherence of protocol by physical therapists

Variable
95%CI for 

p-value
lower limit upper limit

Sex
male 0.80 4.52 1.91 0.14

female reference*

Qualification
postgraduate 0.54 2.31 1.11 0.76

undergraduate reference*

Employment
government 0.65 2.33 1.23 0.52

non-government reference*

Experience
> 10 years 0.54 2.31 1.12 0.76

< 10 years reference*

Specialty
musculoskeletal 0.85 3.13 1.63 0.14

non-musculoskeletal reference*

No. of ACLRs Treated
> 20 patients 1.01 3.61 1.87 0.04**

< 20 patients reference*

Awareness of ACL Protocol
yes 0.69 5.50 1.96 0.20

no reference*

ACLR – anterior cruciate ligament reconstruction, ACL – anterior cruciate ligament; * 0.5–4.5, ** significant
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ing the period of rehabilitation, it is important to consider the 
critical factors affecting a safe RTS and preventing re-injury 
among patients with ACLR [12, 13]. Physiotherapists usually 
recommend at least six months of rehabilitation with high 
patient adherence to rehabilitation sessions for a safe RTS 
[14, 15]. However, survey studies by Dingenen et al. [16], 
Greenberg et al. [17], and Korakakis et al. [12] showed that 
65% of Flemish, 50% of American, and 70% of Greek phys-
iotherapists, respectively, advised less than nine months of 
rehabilitation among ACLR patients to RTS. On the other hand, 
the period of 9–12 months is ideal for RTS after ACLR, as 
recommended by 54% of Australian physiotherapists [18], 
and 63% of New Zealand physiotherapists [19].

One of the critical risk factors among patients with ACLR 
is the evidence of re-injury. The current study reported that 
40.7% of the participants believed that RTS following ACLR 
causes injury. In this regard, the return to strenuous knee 
sports (pre-injury Tegner Activity Scale score of 6 or greater) 
less than nine months after ACL reconstruction was shown 
to significantly increase the risk of sustaining a second ACL 
injury [20]. This increased risk, which is approximately sev-
en times higher, can be attributed to the incomplete healing 
of the ACL reconstruction [21].

Also, Meredith et al. [22] showed that a decreased re-inju-
ry rate was associated with achieving the pre-injury level of 
activity, as defined by the same type, frequency, intensity, 
and performance quality. Therefore, a physiotherapist’s in-
correct estimation of knee strength may lead to insufficient 
rehabilitation to promote functional improvement and the ap-
plication of rehabilitation exercises that are unsuitable for the 
patients, or a premature return to pre-injury activities [3, 20]. 
In addition, Van Melick et al. [23] suggested that patient ad-
herence to rehabilitation exercises and the type of rehabilita-
tion applied play a crucial role in the rate of re-injury among 
subjects with ACLR. Consequently, nine months of reha-
bilitation or more after surgery would reduce the re-injury rate 
after ACL reconstruction [14]. Also, patients typically achieve 
increased knee strength, greater limb symmetry, and im-
proved functional capacity after at least six months of reha-
bilitation before RTS [15, 17, 24]. These latter factors (knee 
strength, greater limb symmetry, and improved functional 
ability) confirmed their relationship with a safe RTS [25, 26].

Our result, in agreement with several previous studies, 
reported the importance of physiological function evaluation 
in patients with ACLR in deciding on a safe RTS [12, 21, 27, 
28] due to different factors such as the age of the patient [29] 
and the patient’s adherence to the rehabilitation, which may 
vary across the individuals [30]. Regarding the relationship 
between the age of the patients and a safe RTS, our survey 
showed that 87.6% of Saudi physical therapists believed 
that age determined a safe RTS. These findings agree with 
those of Kaeding et al. [13], who reported that patients younger 
than 20 years old had a high rate of a safe RTS. Meanwhile, 
Grindem et al. [14] found no clear relationship between age 
and re-injury rates among patients who underwent ACLR.

The results of the current study showed that the special-
ists had different perceptions on deciding on patients’ safe 
return to sports after ACLR; A third of the participants used 
both approaches for rehabilitation progression (milestone and 
time frame-based goals approaches), a third of the partici-
pants tended to use the milestone approach, while the other 
third of the participants used the timeframe-based goals 
approach. In this respect, the milestone approach is reported 
to be more beneficial for rehabilitation and is preferred by 
physiotherapists who are aware of the published ACLR 
guidelines compared to those using the timeframe-based 
goals approach [22, 25]. 

In agreement with our findings, psychological support and 
patients’ adherence to rehabilitation were crucial factors af-
fecting a safe RTS after ACLR [19, 31, 32]. While, Korakakis 
et al. [12] added that psychological support, adherence to re-
habilitation, and ROM were considered factors in RTS. Fur-
thermore, Aquino et al. [33] recorded that physiological func-
tion and range of motion were mainly used to suggest a return 
to sports.

Our results reported that the experienced physiothera-
pists surveyed were adhering to protocols and guidelines very 
strictly. These findings were similar to those of Buckthorpe 
et al. [34], who reported that experienced therapists in ACLR 
rehabilitation followed protocols more, especially at the RTS 
stage.

Our outcomes were compatible with several studies re-
garding the importance of assessing knee muscle strength 
and neuromuscular status, including Welling et al. [35] and 
Wright et al. [36]. Similar to our findings, Mille et al. [37] re-
ported the importance of maintaining cardiovascular fitness 
as well as overall conditioning, such as squats, lunges, and 
jumping jacks, in athletes to ensure a safe return to sports. 
Our results showed that KT-1000 arthrometer measurements 
were poorly used to check the anterior knee laxity and func-
tion measures. In this regard, Isberg et al. [27] found that 
only one physiotherapist used KT-1000 arthrometer meas-
urements to examine the anterior knee laxity. However, to 
check the knee function measurements, the physiotherapist 
used radio-stereometric analysis (RSA) instead, as they fo-
cused on restoring strength and motion to the affected knee 
during the rehabilitation period.

Limitations

One limitation of the research is that while there are exist-
ing studies on the topic conducted in other countries world-
wide, there is a lack of similar studies conducted in Saudi 
Arabia, where the research was carried out. This absence of 
local studies may limit the generalisability of the findings to 
the specific socio-cultural and environmental context of the 
country of study.

Conclusions

Physical therapists in Saudi Arabia suggest several critical 
factors for a safe return to sports after ACLR. First, regular 
rehabilitation for a minimum of six months to ensure an op-
timal recovery. The age of the patients is also critical, as 
younger individuals tend to have a safer healing process, as 
well as proper psychological support and patient adherence 
to a suitable rehabilitation program. This will lead to a safer 
recovery and a lower likelihood of re-injury, according to the 
findings of this study.

Acknowledgments
The first author would like to thank Norah Abdullah Al-

ghamdi for her support.

Ethical approval
The research related to human use complied with all the 

relevant national regulations and institutional policies, fol-
lowed the tenets of the Declaration of Helsinki, and was ap-
proved by the Research Ethical Committee in Jeddah Health 
Affairs (Institutional Review Board IRB, approval No.: #A01063). 
The informed consent for the interviews received approval 
from Jeddah’s Health Affairs Research Ethical Committee. 
For the interviews, an official letter was sent from the Faculty 
of Medical Rehabilitation Sciences/Department of Physio-



A.A.M. Alessa, M.F. Chevidikunnan, F.R. Khan, Z. Neamatallah, M.A.R. Alshehri
PTs’ factors for safe RTS after ACLR

44

 
Physiother Quart 2025, 33(4) 

therapy to the Ministry of Health hospitals in Jeddah to gain 
approval for conducting interviews with physical therapists 
working there. For the physical therapists working in the uni-
versity hospital, private clinics, and sports clubs, the commu-
nication with them was friendly to conduct the interviews. 
The physical therapists voluntarily participated in the study 
while working in hospitals, clinics, rehabilitation centers, 
or home healthcare.

Informed consent
Informed consent was obtained from all individuals in-

cluded in this study.

Disclosure statement
No author has any financial interest or received any finan-

cial benefit from this research.

Conflict of interest
The authors state no conflict of interest.

Funding
This research received no external funding.

References
[1]	 Montalvo AM, Schneider DK, Webster KE, Yut L, Gallo-

way MT, Heidt RS, Kaeding CC, Kremcheck TE, Mag-
nussen RA, Parikh SN, Stanfield DT, Wall EJ, Myer GD. 
Anterior cruciate ligament injury risk in sport: a system-
atic review and meta-analysis of injury incidence by sex 
and sport classification. J Athl Train. 2019;54(5):472–
82; doi: 10.4085/1062-6050-407-16.

[2]	 Sonesson S, Kvist J. Rehabilitation after ACL injury and 
reconstruction from the patients’ perspective. Phys Ther 
Sport. 2021;53:158–65; doi: 10.1016/j.ptsp.2021.10.001.

[3]	 Filbay SR, Grindem H. Evidence-based recommenda-
tions for the management of anterior cruciate ligament 
(ACL) rupture. Best Pract Res Clin Rheumatol. 2019;33(1): 
33–47; doi: 10.1016/j.berh.2019.01.018.

[4]	 Meunier A, Odensten M, Good L. Long-term results after 
primary repair or non-surgical treatment of anterior cru-
ciate ligament rupture: a randomized study with a 15-
year follow-up. Scand J Med Sci Sports. 2007;17:230–7; 
doi: 10.1111/j.1600-0838.2006.00547.x.

[5]	 Tsoukas D, Fotopoulos V, Basdekis G, Makridis KG. 
No difference in osteoarthritis after surgical and non-
surgical treatment of ACL-injured knees after 10 years. 
Knee Surg Sport Traumatol Arthrosc. 2015;24(9):2953–
9; doi: 10.1007/s00167-015-3593-9.

[6]	 Wong JM-L, Khan T, Jayadev C, Khan W, Johnstone D. 
Anterior cruciate ligament rupture and osteoarthritis pro-
gression. Open Orthop J. 2012;6:295–300; doi: 10.2174/ 
1874325001206010295.

[7]	 Joreitz R, Lynch A, Popchak A, Irrgang J. Criterion-based 
rehabilitation program with return to sport testing fol-
lowing acl reconstruction: a case series. Int J Sports 
Phys Ther. 2020;15(6):1151–73; doi: 10.26603/ijspt20 
201151.

[8]	 Jayabalan P, Ihm J. Rehabilitation strategies for the 
athletic individual with early knee osteoarthritis. Curr 
Sports Med Rep. 2016;15(3):177–83; doi: 10.1249/JSR. 
0000000000000260.

[9]	 Cavanaugh JT, Powers M. ACL rehabilitation progres-
sion: where are we now?. Curr Rev Musculoskelet Med. 
2017;10(3):289–96; doi: 10.1007/s12178-017-9426-3.

[10]	 Bahr R, Holme I. Risk factors for sports injuries – a meth-
odological perspective. Br J Sports Med. 200337(5): 
384–92; doi: 10.1136/bjsm.37.5.384.

[11]	 Yusoff MSB. ABC of response process validation and 
face validity index calculation. Educ Med J. 2019;11(3): 
55–61; doi: 10.21315/eimj2019.11.3.6. 

[12]	 Korakakis V, Kotsifaki A, Korakaki A, Karanasios S, 
Whiteley R. Current perspectives and clinical practice 
of physiotherapists on assessment, rehabilitation, and 
return to sport criteria after anterior cruciate ligament 
injury and reconstruction. Phys Ther Sport. 2021;52:103–
14; doi: 10.1016/j.ptsp.2021.08.012.

[13]	 Kaeding CC, Pedroza A, Reinke E, Huston LJ, Spindler 
KP. Risk factors and predictors of subsequent ACL in-
jury after ACL reconstruction: prospective analysis of 
2801 primary ACL reconstructions. Orthop J Sports Med. 
2015;3:2325967115578836; doi: 10.1177/0363546515 
578836.

[14]	 Grindem H, Snyder-Mackler L, Moksnes H, Engebret-
sen L, Risberg MA. Simple decision rules can reduce 
reinjury risk by 84% after ACL reconstruction: the Dela-
ware-Oslo ACL cohort study. Br J Sports Med. 2016; 
50(13):804–8; doi: 10.1136/bjsports-2016-096031.

[15]	 Edwards P, Ebert J, Joss B, Ackland T, Annear P, Bue-
low J-U, Hewitt B. Patient characteristics and predic-
tors of return to sport at 12 months after anterior cruci-
ate ligament reconstruction: the importance of patient 
age and postoperative rehabilitation. Orthop J Sport 
Med. 2018;6; doi: 10.1177/2325967118797575.

[16]	 Dingenen B, Billiet B, De Baets L, Bellemans J, Truijen J, 
Gokeler A. Rehabilitation strategies of Flemish physical 
therapists before and after anterior cruciate ligament 
reconstruction: an online survey. Phys Ther Sport. 2021; 
49:68–76; doi: 10.1016/j.ptsp.2021.02.003.

[17]	 Greenberg EM, Greenberg ET, Albaugh J, Storey E, 
Ganley TJ. Rehabilitation practice patterns following 
anterior cruciate ligament reconstruction: a survey of 
physical therapists. J Orthop Sport Phys Ther. 2018; 
48(10):801–11; doi: 10.2519/jospt.2018.8264.

[18]	 Ebert JR, Webster KE, Edwards PK, Joss BK, D’Ales
sandro P, Janes G, Annaer P. Current perspectives of 
Australian therapists on rehabilitation and return to sport 
after anterior cruciate ligament reconstruction: a survey. 
Phys Ther Sport. 2019;35(1):139–45; doi: 10.1016/j.
ptsp.2018.12.004.

[19]	 Fausett WA, Reid DA, Larmer PJ. Current perspec-
tives of New Zealand physiotherapists on rehabilitation 
and return to sport following anterior cruciate ligament 
reconstruction: a survey. Phys Ther Sport. 2022;53:166–
72; doi: 10.1016/j.ptsp.2021.10.012.

[20]	 Beischer S, Gustavsson L, Hamrin Senorski E, Karlsson J, 
Thomeé C, Samuelsson K, Thomeé R. Young athletes 
who return to sport before 9 months after anterior cru-
ciate ligament reconstruction have a rate of new injury 
7 times that of those who delay return. J Orthop Sport 
Phys Ther. 2020;50(2):83–90; doi: 10.2519/jospt.2020. 
9071.

[21]	 Dingenen B, Truijen J, Bellemans J, Gokeler A. Test-re-
test reliability and discriminative ability of forward, me-
dial and rotational single-leg hop tests. Knee. 2019;26 
(5):978–87; doi: 10.1016/j.knee.2019.06.010.

[22]	 Meredith S, Rauer T, Chmielewski T, Fink C, Diermeier T, 
Rothrauff B, Svantesson E, Senorski EH, Hewett TE, 
Sherman SL, Lesniak BP; The Panther Symposium ACL 
Injury Return to Sport Consensus Group. Return to sport 
after anterior cruciate ligament injury: Panther sympo-
sium ACL injury return to sport consensus group. J 
ISAKOS Jt Disord Orthop Sport Med. 2021;28(8):2403–
14; doi: 10.1007/s00167-020-06009-1.

https://doi.org/10.4085/1062-6050-407-16
https://doi:%2010.1016/j.ptsp.2021.10.001
https://doi.org/10.1007/s00167-015-3593-9
https://doi.org/10.2174/1874325001206010295
https://doi.org/10.2174/1874325001206010295
https://doi.org/10.26603/ijspt20201151
https://doi.org/10.26603/ijspt20201151
https://doi.org/10.1249/JSR.0000000000000260
https://doi.org/10.1249/JSR.0000000000000260
https://doi.org/10.21315/eimj2019.11.3.6
https://doi.org/10.1136/bjsports-2016-096031
https://doi.org/10.1177/2325967118797575
https://doi.org/10.1016/j.ptsp.2018.12.004
https://doi.org/10.1016/j.ptsp.2018.12.004
https://doi.org/10.1007/s00167-020-06009-1


A.A.M. Alessa, M.F. Chevidikunnan, F.R. Khan, Z. Neamatallah, M.A.R. Alshehri
PTs’ factors for safe RTS after ACLR

45

 
Physiother Quart 2025, 33(4) 

[23]	 Van Melick N, van Cingel REH, Brooijmans F, Neeter C, 
van Tienen T, Hullegie W, Nijhuis-van der Sanden MWG. 
Evidence-based clinical practice update: practice guide-
lines for anterior cruciate ligament rehabilitation based 
on a systematic review and multidisciplinary consensus. 
Br J Sports Med. 2016;50(24):1506–15; doi: 10.1136/
bjsports-2015-095898.

[24]	 Królikowska A, Sikorski Ł, Czamara A, Reichert P. Ef-
fects of postoperative physiotherapy supervision dura-
tion on clinical outcome, speed, and agility in males 8 
months after anterior cruciate ligament reconstruction. 
Med Sci Monit. 2018;24:6823–31; doi: 10.12659/MSM. 
912162.

[25]	 Herrington L, Myer G, Horsley I. Task based rehabilita-
tion protocol for elite athletes following anterior cruciate 
ligament reconstruction: a clinical commentary. Phys 
Ther Sport. 2013;14(4):188–98; doi: 10.1016/j.ptsp. 
2013.08.001.

[26]	 Kyritsis P, Bahr R, Landreau P, Miladi R, Witvrouw E. 
Likelihood of ACL graft rupture: not meeting six clinical 
discharge criteria before return to sport is associated 
with a four times greater risk of rupture. Br J Sports Med. 
2016;50(15):946–51; doi: 10.1136/bjsports-2015-095908.

[27]	 Isberg J, Faxén E, Brandsson S, Eriksson B, Kärrholm J, 
Karlsson J. Early active extension after anterior cruciate 
ligament reconstruction does not result in increased 
laxity of the knee. Knee Surg Sports Traumatol Arthro-
sc. 2006;14:1108–15; doi: 10.1007/s00167-006-0138-2.

[28]	 Heijne A, Axelsson K, Werner S, Biguet G. Rehabilita-
tion and recovery after anterior cruciate ligament recon-
struction: patients’ experiences. Scand J Med Sci Sports. 
2008;18(3):325–35; doi: 10.1111/j.1600-0838.2007.00 
700.x.

[29]	 Miles J, King E, Falvey E, Daniels K. Patellar and ham-
string autografts are associated with different jump task 
loading asymmetries after ACL reconstruction. Scand 
J Med Sci Sports. 2019; 29(8):1212–22; doi: 10.1111/
sms.13441.

[30]	 Read PJ, Auliffe SM, Wilson MG, Graham-Smith P. Lower 
limb kinetic asymmetries in professional soccer players 
with and without anterior cruciate ligament reconstruc-
tion: nine months is not enough time to restore “func-
tional” symmetry or return to performance. Am J Sports 
Med. 2020;48(6):1365–73; doi: 10.1177/03635465209 
12218.

[31]	 Sims M, Mulcahey MK. Sex-specific differences in psy-
chological response to injury and return to sport fol-
lowing ACL reconstruction. JBJS Rev. 2018;6(7):e9; doi: 
10.2106/JBJS.RVW.17.00170. 

[32]	 Kaplan Y, Witvrouw E. When is it safe to return to sport 
after acl reconstruction? reviewing the criteria. Sports 
Health. 2019;11(4):301–5; doi: 10.1177/19417381198 
46502. 

[33]	 Aquino CF, Ocarino JM, Cardoso VA, Resende RA, 
Souza TR, Rabelo LM, Fonseca ST. Current clinical 
practice and return-to-sport criteria after anterior cru-
ciate ligament reconstruction: a survey of Brazilian 
physical therapists. Br J Phys Ther. 2021;25(3):242–50; 
doi: 10.1016/j.bjpt.2020.05.014. 

[34]	 Buckthorpe M. Optimising the late-stage rehabilitation 
and return-to-sport training and testing process after 
ACL reconstruction. Sport Med. 2019;49(7):1043–58; 
doi: 10.1007/s40279-019-01102-z. 

[35]	 Welling W, Benjaminse A, Seil R, Lemmink KAPM, Zaff-
agnini S, Gokeler A. Low rates of patients meeting re-
turn to sport criteria 9 months after anterior cruciate liga-
ment reconstruction: a prospective longitudinal study. 
Knee Surg Sport Traumatol Arthrosc. 2018;26(12): 
3636–44; doi: 10.1007/s00167-018-4916-4.

[36]	 Wright R, Haas A, Anderson J, Calabrese G, Cavanaugh 
J, Hewett T, Lorring D, McKenzie C, Preston E, Williams 
G; MOON Group. Anterior cruciate ligament reconstruc-
tion rehabilitation: MOON guidelines. Sport Health. 2015; 
7(3):239–43; doi: 10.1177/1941738113517855.

[37]	 Mille P, Osmak J. Performance: bridging the gap after 
ACL surgery. Curr Rev Musculoskelet Med. 2017; 10(3): 
297–306; doi: 10.1007/s12178-017-9419-2.

1 Previous literature
[1]	 Kiapour AM, Murray MM. Basic science of anterior cru-

ciate ligament injury and repair. Bone Joint Res. 2014; 
3(2):20–31; doi: 10.1302/2046-3758.32.2000241.

[2]	 Heard WMR, VanSice WC, Savoie 3rd FH. Anterior cru-
ciate ligament tears for the primary care sports physician: 
what to know on the field and in the office. Phys Sports-
med. 2015;43(4):432–9; doi: 10.1080/00913847.2015. 
1092857.

[3]	 Hewett TE, Myer GD, Ford KR, Paterno MV, Quatman CE. 
Mechanisms, prediction, and prevention of ACL injuries: 
cut risk with three sharpened and validated tools. J Or-
thop Res. 2016;34(11):1843–55; doi: 10.1002/jor.23414.

[4]	 Dhillon H, Dhillon S, Dhillon MS. Current concepts in 
sports injury rehabilitation. Indian J Orthop. 2017;51(5): 
529–36; doi: 10.4103/ortho.IJOrtho_226_17.

[5]	 Gokeler A, Welling W, Zaffagnini S, Seil R, Padua D. De-
velopment of a test battery to enhance safe return to 
sports after anterior cruciate ligament reconstruction. 
Knee Surg Sport Traumatol Arthrosc. 2017;25(1):192–9; 
doi: 10.1007/s00167-016-4246-3.

[6]	 Doege J, Ayres JM, Mackay MJ, Tarakemeh A, Brown SM, 
Vopat BG, Mulcahey MK. Defining return to sport: a sys-
tematic review. Orthop J Sport Med. 2021;9(7); doi: 10.1177/ 
23259671211009589.

[7]	 Burroughs PJ, Kahan JB, Moore HG, Grauer JN, Gard-
ner EC. Temporal utilization of physical therapy visits after 
anterior cruciate ligament reconstruction. Orthop J Sport 
Med. 2021;9(2); doi: 10.1177/2325967120982293.

[8]	 Von Aesch AV, Perry M, Sole G. Physiotherapists’ expe-
riences of the management of anterior cruciate ligament 
injuries. Phys Ther Sport. 2016;19:14–22; doi: 10.1016/j.
ptsp.2015.08.004.

[9]	 Barber-Westin SD, Noyes FR. Factors used to determine 
return to unrestricted sports activities after anterior cru-
ciate ligament reconstruction. Arthroscopy. 2011;27(12): 
1697–705; doi: 10.1016/j.arthro.2011.09.009.

Copyright: © 2025 Wroclaw University of Health and Sport Sciences. This is an Open Access journal distributed under the terms of the Creative 
Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND) (https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode), allowing 
third parties to download and share its works but not commercially purposes or to create derivative works.

https://doi.org/10.12659/MSM.912162
https://doi.org/10.12659/MSM.912162
https://doi.org/10.1007/s00167-006-0138-2
https://doi.org/10.1111/j.1600-0838.2007.00700.x
https://doi.org/10.1111/j.1600-0838.2007.00700.x
https://doi.org/10.1111/sms.13441
https://doi.org/10.1111/sms.13441
https://doi.org/10.2106/JBJS.RVW.17.00170
https://doi.org/10.2106/JBJS.RVW.17.00170
https://doi.org/10.1177/1941738119846502
https://doi.org/10.1177/1941738119846502
https://doi.org/10.1016/j.bjpt.2020.05.014
https://doi.org/10.1007/s40279-019-01102-z
https://doi.org/10.1007/s12178-017-9419-2
https://doi.org/10.1302%2F2046-3758.32.2000241
https://doi.org/10.1080/00913847.2015.1092857
https://doi.org/10.1080/00913847.2015.1092857
https://doi.org/10.1002/jor.23414
https://doi.org/10.4103/ortho.ijortho_226_17
https://doi.org/10.1007/s00167-016-4246-3
https://pubmed.ncbi.nlm.nih.gov/?term=Mulcahey+MK&cauthor_id=34377709
https://doi.org/10.1177/23259671211009589
https://doi.org/10.1177/23259671211009589
https://doi.org/10.1177/2325967120982293
https://doi.org/10.1016/j.ptsp.2015.08.004
https://doi.org/10.1016/j.ptsp.2015.08.004
https://doi.org/10.1016/j.arthro.2011.09.009

