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Rationale An ACL rupture is a severe injury for
professional football players, resulting in long layoff

eview question / Objective This
Rsystematic review aims to investigate

physical performance outcomes and
clinical readiness criteria associated with return-to-
play (RTP) after anterior cruciate ligament (ACL)
injury in soccer (football) players, with particular
attention to factors related to subsequent injuries.
Additionally, it seeks to explore clinical, functional,
and performance-based measures used to
determine readiness for RTP following ACL injury.
To this end, the proposed systematic review will
address the following question: What physical
outcomes and clinical readiness criteria are most
commonly used to assess RTP after ACL injury in
football players, and how are these associated
with the decline in performance and risk of
reinjury?

times (1), and a reduced career length (2).
Furthermore, an ACL injury is associated with
significant short and long-term consequences
(3,4), increased risk of secondary ACL injury, and
early onset osteoarthritis (3, 5). Although advances
in surgical techniques and rehabilitation protocols
have improved RTP rates, the reduction in
performance or recovery from an ACL injury (6) and
risk of reinjury after RTP remains considerable in
football (7,8).In this context, determining whether
an athlete is physically, psychologically, and
subjectively ready to safely RTP represents a major
challenge for clinicians, researchers, and
performance staff (9). While several physical
performance measures and clinical readiness
criteria, such as strength assessments, functional
performance tests, movement quality evaluations,
and time-based criteria, are commonly used to
guide RTP decision-making after ACL injury,
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growing evidence highlights the critical role of
psychological readiness in successful RTP and
reinjury prevention (9, 10).

Psychological factors such as fear of reinjury,
confidence in knee function, motivation, and self-
efficacy have been shown to influence RTP
outcomes and may contribute to both delayed RTP
and increased risk of reinjury (10). Patient-reported
outcome measures (PROMs), such as
psychological readiness scales, are increasingly
incorporated into RTP decision-making; however,
their integration alongside physical and clinical
criteria remains inconsistent across studies and
applied settings (9).

This variability in the selection, implementation,
and interpretation of physical, psychological, and
subjective self-assessment RTP outcomes results
in limited clarity regarding which factors are most
relevant for assessing RTP readiness and reducing
reinjury risk in professional football players (11, 12).
A comprehensive synthesis of the available
evidence is therefore needed to identify the most
frequently used RTP criteria, including
psychological readiness measures, and their
relationship with subsequent injury risk. Improving
this understanding may help optimise RTP
decision-making processes, rehabilitation
strategies, and injury prevention programs in
professional football.

Condition being studied The present systematic
review will address RTP readiness following ACL
injury or reconstruction in professional football
players, focusing on physical performance and
clinical outcomes, and psychological readiness
criteria and PROMs used to support RTP decision-
making.

Physical performance outcomes will include
measures of muscle strength, functional
performance tests, running and sprint performance
demands, and movement quality assessments.
Clinical readiness criteria will include time-based
criteria, knee function assessments, limb symmetry
indices, and functional test batteries.
Psychological readiness and subjective self-
assessment will be assessed using PROMs that
assess constructs such as self-reported knee
function, confidence, and fear of reinjury (9).

The review will also examine the association
between RTP readiness criteria and subsequent
performance recovery and injury risk following RTP
in professional football players.

METHODS
Search strategy PubMed: (("patient-reported

outcome*"[Title/Abstract] OR questionnaire*[Title/
Abstract] OR scale*[Title/Abstract] OR score*[Title/

Abstract] OR instrument*[Title/Abstract]) AND
("anterior cruciate ligament"[Title/Abstract] OR
ACL[Title/Abstract]) AND (injur*[Title/Abstract] OR
reconstruct*[Title/Abstract]) AND (soccer[Title/
Abstract] OR football[Title/Abstract]) AND ("return
to play"[Title/Abstract] OR "return to sport"[Title/
Abstract] OR RTP[Title/Abstract])) NOT
(review[Publication Type])

Scopus: (TITLE-ABS-KEY("patient-reported
outcome*" OR questionnaire* OR scale* OR score*
OR instrument®)) AND (TITLE-ABS-KEY("anterior
cruciate ligament" OR ACL)) AND (TITLE-ABS-
KEY(injur* OR reconstruct”)) AND (TITLE-ABS-
KEY(soccer OR football)) AND (TITLE-ABS-
KEY("return to play" OR "return to sport" OR RTP))
AND NOT TITLE-ABS-KEY (review)

Embase: (‘patient-reported outcome*':ti,ab,kw OR
questionnaire*:ti,ab,kw OR scale*:ti,ab,kw OR
score*:ti,ab,kw OR instrument*:ti,ab,kw) AND
(‘anterior cruciate ligament':ti,ab,kw OR
acl:ti,ab,kw) AND (injur*:ti,ab,kw OR
reconstruct*:ti,ab,kw) AND (soccer:ti,ab,kw OR
football:ti,ab,kw) AND (‘return to play':ti,ab,kw OR
‘return to sport'iti,ab,kw OR rtp:ti,ab,kw) NOT
review:ti,ab,kw

SPORT Discus: ((Tl("patient-reported outcome™")
OR AB("patient-reported outcome*")) OR
(Tl(questionnaire*) OR AB(questionnaire*)) OR
(Tl(scale*) OR AB(scale*)) OR (Tl(score*) OR
AB(score*)) OR (Tl(instrument*) OR
AB(instrument*))) AND ((Tl("anterior cruciate
ligament") OR AB("anterior cruciate ligament")) OR
(TI(ACL) OR AB(ACL))) AND ((Tl(injur*) OR
AB(injur*)) OR (Tl(reconstruct*) OR
AB(reconstruct®))) AND ((Tl(soccer) OR AB(soccer))
OR (Tl(football) OR AB(football))) AND ((TI("return to
play") OR AB("return to play")) OR (TI("return to
sport") OR AB("return to sport")) OR (TI(RTP) OR
AB(RTP))) NOT (Tl(review) OR AB(review))

Web of Science: (TS=("patient-reported outcome
OR questionnaire* OR scale* OR score* OR
instrument*)) AND (TS=("anterior cruciate ligament"
OR ACL)) AND (TS=(injur* OR reconstruct*)) AND
(TS=(soccer OR football)) AND (TS=("return to
play" OR ‘"return to sport" OR RTP)) NOT
TS=(review).

* 11

Participant or population Based on the PICOS
strategy (13), it will be as follows:

Football players with ACL injury or ACL
reconstruction. Studies including mixed athletic
populations will be eligible only if data for football
players or ACL-injured participants are reported
separately.

Intervention RTP process following ACL injury or
ACL reconstruction, including the assessment of
psychological readiness using validated PROMs.
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Comparator Where available, comparisons may
include pre-injury status, pre-RTP assessments,
between-group comparisons (e.g., reinjured vs
non-reinjured players), or longitudinal follow-up
assessments after RTP. A comparator will not be
mandatory for study inclusion.

Study designs to be included Eligible studies will
include longitudinal observational studies
(prospective or retrospective cohort studies) with
follow-up after RTP.

Eligibility criteria

Exclusion criteria:

- Studies not involving ACL injury or reconstruction
and not involving football players.

- Studies not using validated PROMs or
standardised questionnaires.

- Studies with no longitudinal design (retrospective
or prospective) during ACL injury RTS. Narrative
reviews, systematic reviews, meta-analyses, expert
opinion papers, consensus statements, and single
case reports were excluded.

- Studies not published in English or Spanish.

Information sources The present systematic
review will search the following electronic
databases: PubMed, Scopus, Embase,
SPORTDiscus, and Web of Science. In addition, a
manual search of the reference lists of relevant
systematic reviews and included studies will be
conducted to identify any additional eligible
articles that may not have been captured through
the database search.

Main outcome(s) The main outcomes of this
systematic review will be psychological readiness
and self-reported knee function assessed through
validated PROMs in football players following ACL
injury or ACL reconstruction. Particular attention
will be given to PROMs used to support RTP
decision-making and their association with RTP
status. These outcomes will be extracted
according to the measurement instruments and
assessment time points reported in the included
studies. When multiple PROMs are reported for the
same construct, the most commonly used
measure across studies will be prioritised.

Additional outcome(s) Additional outcomes will
include physical performance and clinical
readiness criteria reported alongside PROMs, such
as muscle strength assessments, functional
performance tests, limb symmetry indices, time to
RTP, and RTP status. Player characteristics will
also be registered to explore their potential
influence on the main outcomes of the review.
These characteristics may include sex, age,

playing position, competition level, previous injury
history, and follow-up duration. If additional
relevant variables are identified during the review
process, they will be documented and reported in
the final manuscript.

Data management A specific codebook will be
developed for this systematic review to register: a)
study characteristics (e.g., country, year, study
design), b) sample characteristics (e.g., sex, age,
competition level), c) injury- and RTP-related
variables (e.g., ACL injury or reconstruction, follow-
up duration, RTP definition), d) PROMs and RTP-
related outcomes (e.g., psychological readiness
scores, self-reported knee function, reinjury
occurrence), e) descriptive statistics of reported
outcomes (e.g., means and standard deviations),
and f) methodological quality and risk of bias of the
included studies.

Two reviewers will independently perform study
screening, data extraction, and methodological
quality assessment. Disagreements will be
resolved through discussion or consultation with a
third reviewer.

Quality assessment / Risk of bias analysis The
methodological quality and risk of bias of the
included studies will be assessed using the
Newcastle-Ottawa Scale (NOS) for cohort studies.
This tool evaluates three domains: selection of
study groups, comparability of groups, and
outcome assessment (14).

Two reviewers will independently assess the risk of
bias of the included studies. Any disagreements
will be resolved through discussion or consultation
with a third reviewer when necessary.

If studies with different observational designs are
identified, an appropriate risk-of-bias assessment
tool will be selected accordingly.

The overall certainty of the evidence for the main
outcomes will be evaluated using the Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) approach, considering
domains such as risk of bias, inconsistency,
indirectness, imprecision, and publication bias (15).

Strategy of data synthesis A narrative synthesis
of the included studies will be conducted,
summarising the characteristics of the studies,
participant populations, PROMs, RTP criteria, and
follow-up outcomes. Descriptive statistics and
frequency distributions of the reported PROMSs,
RTP outcomes, and reinjury events will be
presented.

Where sufficient methodological homogeneity
exists across studies in terms of PROMs, follow-up
time points, and reported outcomes, quantitative
synthesis may be considered. If meta-analysis is
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not feasible due to heterogeneity in study design,
outcome measures, or reporting methods, findings
will be synthesised descriptively.

Subgroup analyses will be performed when data
are available, considering factors such as player
characteristics (e.g., age, sex, competition level),
ACL injury or reconstruction status, RTP status,
and reinjury occurrence.

Subgroup analysis Subgroup analyses will be
conducted when sufficient data are available.
Meta-regression analyses will be performed if at
least ten studies are available for a given outcome,
as recommended by Borenstein et al. (16).
Potential subgroup variables may include player
characteristics (e.g., age, sex, competition level),
type of ACL management (injury vs reconstruction),
follow-up duration, and RTP status.

If the number of studies is insufficient to perform
meta-regression, subgroup findings will be
synthesised descriptively. Where appropriate,
studies may be grouped according to similar
PROMs, follow-up periods, or RTP-related
outcomes to facilitate comparison across studies.

Sensitivity analysis Not applicable.

Country(ies) involved All the authors involved in
the review are from Spain and the United Kingdom.

Keywords ACL injury, return to sport; patient-
reported outcome measures; psychological
readiness; soccer.

Dissemination plans The present systematic
review is intended to be published in a journal
included in the Journal Citation Reports.

Contributions of each author

Author 1 - Aarén Miralles-lborra -
Conceptualisation, methodology, formal analysis
and writing - Original Draft.

Email: aaron.mirallesi@umh.es

Author 2 - Antonio Casanova-Lizén - Data
Curation, methodology, investigation and writing -
Review & Editing.

Email: acasanova@umbh.es

Author 3 - Matthew Buckthorpe - Data Curation,
methodology, investigation and writing - Review &
Editing.

Email: mbuckthorpe@hotmail.com

Author 4 - Francisco J. Vera-Garcia - Methodology,
investigation and writing - Review & Editing.

Email: fvera@umh.es

Author 5 - Jose L.L. Elvira - Methodology,
investigation and writing - Review & Editing.

Email: jose.lopeze@umh.es

Author 6 - Juan Del Coso - Methodology,
investigation, writing - Review & Editing.

Email: juan.delcoso@urjc.es

Author 7 - Victor Moreno-Pérez -
Conceptualisation, methodology, investigation,
writing - Review & Editing, supervision and funding
acquisition.

Email: vmoreno@umbh.es

References employed in the protocol:

1. Alentorn-Geli E, Myer GD, Silvers HJ, et al.
Prevention of non-contact anterior cruciate
ligament injuries in soccer players. Part 1:
Mechanisms of injury and underlying risk factors.
Knee Surg Sports Traumatol Arthrosc.
2009;17(7):705-729. doi:10.1007/
s00167-009-0813-1

2. Arundale AJH, Silvers-Granelli HJ, Snyder-
Mackler L. Career Length and Injury Incidence
After Anterior Cruciate Ligament Reconstruction in
Major League Soccer Players. Orthop J Sports
Med. 2018;6(1):2325967117750825. Published
2018 Jan 24. doi:10.1177/2325967117750825

3. Nagelli CV, Hewett TE. Should Return to Sport
be Delayed Until 2 Years After Anterior Cruciate
Ligament Reconstruction? Biological and
Functional Considerations. Sports Med.
2017;47(2):221-232. doi:10.1007/
s40279-016-0584-z

4. Doorley JD, Womble MN. ACL injuries in female
athletes. Psychology of return to play after anterior
cruciate ligament injury. Elsevier. 2019; 95-109.

5. Oiestad BE, Holm I, Engebretsen L, Risberg MA.
The association between radiographic knee
osteoarthritis and knee symptoms, function and
quality of life 10-15 years after anterior cruciate
ligament reconstruction. Br J Sports Med.
2011;45(7):583-588. doi:10.1136/
bjsm.2010.073130

6. Mazza D, Viglietta E, Monaco E, et al. Impact of
Anterior Cruciate Ligament Injury on European
Professional Soccer Players. Orthop J Sports Med.
2022;10(2):23259671221076865. Published 2022
Feb 22. doi:10.1177/23259671221076865

7. Della Villa F, Hagglund M, Della Villa S, Ekstrand
J, Waldén M. High rate of second ACL injury
following ACL reconstruction in male professional
footballers: an updated longitudinal analysis from
118 players in the UEFA Elite Club Injury Study. Br
J Sports Med. 2021;55(23):1350-1356.
doi:10.1136/bjsports-2020-103555

8. Grassi A, Bonanzinga T, Adravanti FM, et al.
Return to Sport and Risk of Second Anterior
Cruciate Ligament (ACL) Injury in Elite Male
Footballers: 10-Year Experience From a Single
Center. Orthop J Sports Med.
2025;13(12):23259671251391362. Published 2025
Dec 3. doi:10.1177/23259671251391362

INPLASY

Miralles-lborra et al. INPLASY protocol 202620078. doi:10.37766/inplasy2026.2.0078 4

/8200-2-920¢-Ase|dul/woo Ase|dul//:sdny woly pepeojumoq 8200°¢ 9¢0gAseldul/99/ 2€°01:10p "8/002920¢ 100010id ASY1dNI “[e 10 elioq|-So|[ell|



9. Lo CS, Chen KC, Shih JC, Cheng B, Chao WC.
Integrating psychological and physical
assessments to obtain optimal return-to-sport
outcomes after ACL reconstruction: A systematic
review and network meta-analysis. J Sports Sci.
2025;43(20):2404-2417.
doi:10.1080/02640414.2025.2534224

10. Ardern CL, Taylor NF, Feller JA, Whitehead TS,
Webster KE. Psychological responses matter in
returning to preinjury level of sport after anterior
cruciate ligament reconstruction surgery. Am J
Sports Med. 2013;41(7):1549-1558.
doi:10.1177/0363546513489284

11. Creighton DW, Shrier |, Shultz R, Meeuwisse
WH, Matheson GO. Return-to-play in sport: a
decision-based model. Clin J Sport Med.
2010;20(5):379-385. doi:10.1097/
JSM.0b013e3181f3c0fe

12. Ricupito R, Grassi A, Mourad F, Di Filippo L,
Gobbo M, Maselli F. Anterior Cruciate Ligament
Return to Play: "A Framework for Decision
Making". J Clin Med. 2025;14(7):2146. Published
2025 Mar 21. doi:10.3390/jcm14072146

13. Moola S, Munn Z, Sears K, et al. Conducting
systematic reviews of association (etiology): The
Joanna Briggs Institute's approach. Int J Evid
Based Healthc. 2015;13(3):163-169. doi:10.1097/
XEB.0000000000000064

14. Gualdi-Russo E, Zaccagni L. The Newcastle-
Ottawa Scale for Assessing the Quality of Studies
in Systematic Reviews. Publications. 2026; 14(1):4.
https://doi.org/10.3390/publications14010004

15. Guyatt G, Oxman AD, Akl EA, et al. GRADE
guidelines: 1. Introduction-GRADE evidence
profiles and summary of findings tables. J Clin
Epidemiol. 2011;64(4):383-394. doi:10.1016/
j-jclinepi.2010.04.026

16. Borenstein M, Hedges LV, Higgins JPT,
Rothstein HR. Introduction to meta-analysis. Wiley,
2009; 421. doi: 10.1002/9780470743386
Contributorship: all authors will contribute equally
to this work.

INPLASY Miralles-Iborra et al. INPLASY protocol 202620078. doi:10.37766/inplasy2026.2.0078

5

/8200-2-920¢-Ase|dul/woo Ase|dul//:sdny woly pepeojumoq 8200°¢ 9¢0gAseldul/99/ 2€°01:10p "8/002920¢ 100010id ASY1dNI “[e 10 elioq|-So|[ell|


https://doi.org/10.3390/publications14010004

