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ABSTRACT 

Soccer players recovering from anterior cruciate ligament reconstruction (ACLR) must achieve both physical and 

psychological readiness to safely return to sport (RTS) and reduce the risk of re-injury. However, uncertainty remains 

regarding the validity, reliability, and predictive value of commonly used hop test batteries, particularly when combined 

with psychological assessments. This scoping review aimed to examine the evidence on the use of functional hop tests and 

psychological measures in evaluating RTS preparedness among soccer players following ACLR. A comprehensive search 

of databases including Medline, PubMed, Embase, CINAHL, and SPORTDiscus identified studies meeting the eligibility 

criteria. Nineteen studies were included, several of which specifically focused on soccer players. Commonly assessed 

measures included the 6-meter timed hop, the Tampa Scale of Kinesiophobia, and the ACL-Return to Sport after Injury 

scale. Findings indicated that hop tests are reliable tools for assessing lower-limb function, though their predictive accuracy 

for RTS and reinjury risk varied across studies. Psychological readiness, particularly self-confidence and fear of reinjury, 

showed a strong association with RTS outcomes. Overall, the evidence supports that combining psychological evaluations 

with hop test batteries provides a more comprehensive assessment of RTS readiness than functional testing alone. These 

findings highlight the need to integrate both functional and psychological domains when developing clinically relevant, 

evidence-based RTS criteria for soccer players following ACLR. 
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1. INTRODUCTION 

Soccer places substantial physical demands on athletes, particularly through rapid cutting, pivoting, and sudden directional 

changes, making anterior cruciate ligament (ACL) injuries among the most frequent and severe musculoskeletal injuries 

encountered in the sport [1,2]. In young athletes, the risk of reinjury following anterior cruciate ligament reconstruction 

(ACLR) remains high, with recurrence rates reported between 20–30%, often preventing players from returning to their  
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pre-injury level of performance [3]. Consequently, the development and use of accurate, reliable tools to evaluate readiness 

to return to sport (RTS) is a critical component of both injury prevention and rehabilitation. 

Batteries of functional hop tests—such as the single-leg hop, triple hop, crossover hop, and 6-meter timed hop are widely 

used to assess lower-limb performance after ACLR [4,5]. These tests aim to provide objective measures of neuromuscular 

control, functional strength, and limb symmetry. However, their validity, reliability, and predictive value in determining 

safe RTS and reinjury risk remain debated, with studies showing inconsistent conclusions [6]. 

Beyond physical recovery, psychological readiness is increasingly recognized as a key determinant of successful RTS. 

Many athletes continue to face barriers such as fear of reinjury, diminished confidence, and reduced motivation, even when 

physical performance tests suggest adequate recovery [7]. Tools like the Anterior Cruciate Ligament—Return to Sport 

after Injury (ACL-RSI) scale have been introduced to quantify psychological preparedness and address these concerns [8]. 

Incorporating psychological assessments alongside functional test batteries may therefore enhance decision-making and 

provide a more holistic evaluation of RTS readiness. 

Soccer players are particularly vulnerable to reinjury because of the sport’s intense physical demands, competitive 

pressures, and high recurrence rates. This population requires RTS assessment frameworks that integrate both functional 

and psychological domains, ensuring that evaluations are comprehensive, evidence-based, and tailored specifically to the 

unique challenges of soccer [9]. 

Despite the increasing use of functional and psychological measures in isolation, there remains a lack of comprehensive 

evidence integrating both domains specifically within professional soccer players. This gap underscores the need for a 

formal synthesis to inform evidence-based, sport-specific RTS criteria in this high-risk group. Given these considerations, 

the objectives of this review were two-fold: firstly, to evaluate the validity, reliability, and predictive utility of hop test 

batteries in determining soccer players’ readiness to RTS following ACLR, and further, to examine the influence of 

psychological assessments on RTS preparedness and reinjury risk in this population.  

2. METHODOLOGY 

This scoping review was undertaken to map the existing evidence on the preparedness of soccer players to RTS following 

ACLR, with emphasis on psychological assessments and functional test batteries such as hop tests. The review was 

conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for 

Scoping Reviews (PRISMA-ScR) guidelines, thereby ensuring methodological transparency and reproducibility of 

findings [10]. 

Literature Search Strategy 

A comprehensive literature search was carried out across multiple electronic databases, including PubMed, Web of 

Science, Cochrane Library, and Google Scholar, up to July 2023. The following combination of keywords and Boolean 

operators was applied: 

• (“anterior cruciate ligament” OR “ACL” OR “ACL reconstruction”) 

• AND (“soccer” OR “soccer players”) 

• AND (“return to sport” OR “RTS” OR “re-injury risk”) 

• AND (“hop test” OR “hop test battery” OR “functional test”) 

• AND (“psychological assessment” OR “psychological readiness” OR “ACL-RSI” OR “Tampa scale” OR “fear 

of re-injury”). 

Additionally, the reference lists of included studies and relevant reviews were screened manually to capture further eligible 

records [11–14]. 

Eligibility Criteria 

Studies were eligible for inclusion if they evaluated psychological readiness assessments and/or hop test batteries in soccer 

players following ACLR, involved participants aged 18 years or older, and were published in peer-reviewed journals in the 

English language. Excluded were expert opinions, case reports, editorials, letters, and procedural papers; studies that did 

not provide measurable RTS assessment outcomes; research focused solely on non-soccer athletes without subgroup 

analyses for soccer players; studies involving participants younger than 18 years; and duplicate or overlapping publications. 

Data Extraction 

Data were systematically charted to generate a descriptive overview of the evidence. Extracted information included: 

• Study characteristics (design, sample size, competition level, and time since ACLR). 

• Functional test batteries (e.g., single-leg hop, triple hop, crossover hop, timed hop). 
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• Psychological assessment tools (e.g., ACL-RSI, Tampa Scale of Kinesiophobia, IKDC psychological items). 

• Reported cut-off values, reliability, and predictive features where available. 

The primary aim was to summarize the scope, range, and characteristics of RTS assessments in the literature rather than to 

critically appraise methodological quality. 

Quality Assessment 

Consistent with the principles of scoping review methodology, no formal risk of bias or quality appraisal was undertaken, 

as the objective was to map the breadth of existing evidence rather than evaluate the methodological rigor of individual 

studies. 

Data Synthesis 

Extracted data were charted in structured tables capturing study characteristics, participant details, graft types, and reported 

return-to-sport (RTS) assessments. Findings were narratively synthesized and organized into three primary domains: 

functional hop and performance tests, strength-based measures, and psychological self-report tools. Patterns in validity, 

reliability, cutoff thresholds, and clinical applicability were described, while heterogeneity across studies was highlighted. 

Descriptive statistics (e.g., ranges of participant age, sample size, intraclass correlation coefficients) were applied to 

illustrate variability, and evidence gaps along with soccer-specific adaptations were mapped to identify opportunities for 

future research. To complement the narrative synthesis, schematic frameworks were integrated to visually represent test 

selection under varying resource constraints and to illustrate the multidimensional structure of RTS assessments, thereby 

strengthening the clarity and interpretability of the analysis. 

3. RESULTS 

Study Selection and Participant Characteristics 

The initial search identified 27 studies encompassing 8,689 participants. Following the application of inclusion and 

exclusion criteria, 19 studies were included in this scoping review, representing a total of 7,513 soccer and mixed-athlete 

participants. The included studies demonstrated considerable variability in participant characteristics, with sample sizes 

ranging from 28 to 224 athletes (Table 1). The majority of cohorts comprised young to middle-aged individuals (mean ages 

20–27 years), although some studies specifically examined adolescents (mean age 16–17 years). Sex distribution varied, 

with several studies including balanced samples, while others focused exclusively on males, reflecting the sporting 

populations recruited.  

Hamstring tendon autografts were the most commonly reported graft type, followed by bone–patellar tendon–bone 

autografts, with fewer studies including quadriceps tendon or allograft reconstructions (Table 1). Several studies also 

included revision cases. The predominant sporting backgrounds were high-demand, pivoting activities such as soccer, 

handball, and basketball, with some investigations recruiting exclusively soccer players. Reported outcomes included 

validated patient-reported measures such as the International Knee Documentation Committee, Knee injury and 

Osteoarthritis Outcome Score, as well as Tegner activity scores and return to strenuous sport participation, underscoring 

the focus on functional recovery and return to high-level athletic activity after ACL. 

Table 1. Study and Participant Characteristics 

Study 

Sample 

Size, n 

(M/F) 

Age 

(Mean/Range) 
Surgical Details Sports / Outcomes 

Ahmed 

(2017) 
29 (16/13) 26.4 (14–54) 

Primary ACLR: HS autograft; 

Revision ACLR: contralateral HS 

autograft 

IKDC subjective score 84; 

strenuous/very strenuous 

sports (15; 52%) 

Beischer 

(2020) 
159 (79/80) 21.5 ± 4.4 

BPTB (21), HS (133), QT (1), 

allograft (1) 
Preinjury Tegner 6 

Di Stasi 

(2013) 
42 (30/12) 29.3 ± 10.8 Soft tissue allograft or ST-G autograft — 

Ebert (2018) 111 (73/38) 27.3 ± 9.1 HS autograft (all) IKDC level 1 or 2 sports 

Gokeler 

(2017) 
28 (22/6) 25.4 ± 8.2 BPTB (8), HS (19), allograft (1) — 

Granan 83 (40/43) 25.5 ± 11.2 — KOOS Sport/Rec: no revision 



Evaluating Readiness to Return to Sport after Anterior Cruciate Ligament Reconstruction in Soccer Players: A 

Scoping Review of the Validity, Reliability, and Predictive Value of Hop Test Batteries and Psychological 

Assessments 

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow 

 

 pg. 681 
 

 

(2015) 65.0; revision 45.2 

Grindem 

(2016) 
100 (46/54) 24.3 ± 7.3 

HS (67%), BPTB (33%); Secondary 

injuries: meniscus/cartilage/MCL 

Preinjury level 1 sports: 

handball (30%), soccer 

(53%), basketball (6%), 

floorball (11%) 

Herbst 

(2015) 
69 (42/27) 20.9 ± 7.8 

BPTB (10; 14.5%), HS (47; 68.1%), 

QT (12; 17.4%); 12 revisions 
— 

Krych 

(2015) 

224 

(93/131) 
22 (12–59) 

BPTB (34; 27%), HS (28; 22%), 

BPTB allograft (62; 50%) 
Tegner 6 (2–10) 

Kyritsis 

(2016) 
132 (132/0) 21 ± 4 

HS (89; 67.4%), BPTB (43; 32.6%); 

secondary injuries yes (60) 

Soccer (65.2%), handball 

(14.4%), other (20.5%) 

Logerstedt 

(2014) 
158 (92/66) 

26.9 ± 9.7 (13–

56) 

BPTB (30; 16%), HS (81; 42%), 

allograft (63; 33%), NR (20; 10%) 
IKDC level 1 or 2 sports 

Nawasreh 

(2018) 
95 (63/32) 27.1 ± 10.6 

Allograft (59; 60%), ST-G (37; 38%), 

BPTB (2; 2%) 
IKDC level 1 or 2 sports 

Paterno 

(2018) 
40 (NR) 16.2 ± 3.4 — — 

Paterno 

(2017) 

163 

(58/105) 
16.7 ± 3.0 

BPTB (53; 33%), HS (95; 58%), 

allograft (15; 9%) 
IKDC level 1 or 2 sports 

Sousa (2017) 
223 

(92/131) 
22 (12–59) 

BPTB (132; 60%), HS (28; 13%), 

allograft (63; 28%) 
— 

Thomeé 

(2012) 
82 (56/26) 28 ± 8.2 BPTB (36; 44%), HS (46; 56%) — 

Toole (2017) 115 (27/88) 17.1 ± 2.5 
BPTB (50; 43.5%), HS (57; 49.6%), 

allograft (8; 7%) 

Tegner at RTS: 8.3 ± 1.5; 1 

year post-RTS: 8.4 ± 1.6 

Welling 

(2018) 
62 (45/17) 24.2 ± 6.2 

BPTB (25; 31%), HS (36), allograft 

(1) 

Soccer (45), basketball (6), 

handball (4), tennis (3), 

korfball (2), rugby (1), 

volleyball (1) 

Wellsandt 

(2017) 
70 (47/23) 26.6 ± 10.0 HS (28), allograft (26) Cutting & pivoting athletes 

ACLR – Anterior Cruciate Ligament Reconstruction; BPTB – Bone–Patellar Tendon–Bone (autograft); F – Female; 

HS – Hamstring (autograft); IKDC – International Knee Documentation Committee; KOOS – Knee injury and 

Osteoarthritis Outcome Score; M – Male; MCL – Medial Collateral Ligament; NR – Not Reported; QT – Quadriceps 

Tendon; RTS – Return to Sport; ST-G – Semitendinosus–Gracilis (autograft) 

 

The included studies evaluated a wide range of RTS assessments, with hop test batteries and psychological self-report 

measures being the most frequently reported tools. A summary of the included studies and their reported RTS assessments 

is presented in Table 2. The studies involved soccer players across multiple competitive levels, including undergraduate, 

amateur, and professional athletes. While some investigations were designed specifically for soccer subgroups, others 

assessed mixed cohorts where soccer players comprised a significant component. This diversity provided a broad overview 

of RTS assessments across different competitive contexts and populations. Across the included studies, thirteen of twenty-

one RTS tests were commonly reported, with emphasis on hop test batteries and psychological readiness assessments. 

Strength-based evaluations, such as isokinetic and isometric testing, were occasionally described; however, their 

implementation in soccer-specific rehabilitation was limited due to resource demands and practicality constraints [15–21].  
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Table 2. Studies included in the final report and the RTS tests conducted on it 
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Strength and Balance Assessments 

Strength testing was primarily conducted using isokinetic and isometric dynamometers, though alternative field-based 

approaches were also reported (Table 3). The dynamic isokinetic knee extension test (quadriceps) and the dynamic 

quadriceps-to-hamstring ratio test required specialized isokinetic equipment, which is costly and time-intensive, but 

demonstrated strong reliability (intraclass correlation coefficient (ICC) values up to 0.89) and validation for use in 

combination with hop or jump tests. Static maximal voluntary isometric contraction of the quadriceps showed comparable 

reliability (ICC 0.88) and is similarly validated, though it also relies on expensive equipment. 

Alternative options included the 8-repetition maximum test using weight training equipment and elastic band-based testing. 

Both methods were low-cost and quick to administer, with moderate to high concurrent validity when compared to 

dynamometer-based testing (correlation values ranging from 0.5 to 0.85). However, their application to RTS decision-

making remains limited due to the lack of standardized cutoff criteria. Overall, laboratory-based dynamometer assessments 

were consistently rated as recommended, while field-based alternatives were considered intermediate or restricted due to 

limited validation. 
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Table 3. Summary of Strength Tests: Clinical Practicability, Validity, Reliability, and Recommendations for 

Return-to-Sport Assessment 

Test Clinical 

Practic

ability 

Equip

ment 

Costs 

Tim

e 

Nee

ded 

Standa

rd 

Outco

me 

Validit

y 

(Reinj

ury 

Predic

tion) 

Reliab

ility 

(ICC / 

r 

values

) 

Alterna

tive 

Tests 

Cutoff 

Values 

Orient

ation 

Values 

Overall 

Recomme

ndation 

Dynamic 

Isokinetic 

Knee 

Extension 

(Quadriceps) 

Isokineti

c 

dynamo

meter 

needed 

Very 

expens

ive 

(>10,0

00 

EUR) 

>10 

min 

(red) 

Isokinet

ic 

torque 

at 60°, 

180°, 

300°/s 

Validat

ed as 

dischar

ge 

criteria 

in 

combin

ation 

with 

hop/ju

mp 

tests 

ICC = 

0.89 

(0.77–

0.95) 

8-RM 

knee 

extensi

on; 

handhel

d 

dynamo

meter 

LSI 

>90% for 

nonconta

ct sports; 

>100% 

for 

pivoting/

contact 

sports 

Refere

nce 

values: 

age, 

sex, 

body 

size 

explain 

84% 

variabi

lity 

Green 

(approved

) 

Dynamic 

Isokinetic 

Extension/Fle

xion 

(Quadriceps/

Hamstring 

Ratio) 

Isokineti

c 

dynamo

meter 

needed 

Very 

expens

ive 

(>10,0

00 

EUR) 

>10 

min 

(red) 

Functio

nal ratio 

(quad/h

am) 

Associ

ated 

with 

hamstri

ng 

injury 

risk 

ICC 

not 

consist

ently 

reporte

d 

8-RM 

ext/flex 

ratio 

Ratio 

<0.6 = ↑ 

risk; 0.7–

1 = 

accepted 

Sex-

specifi

c 

ratios: 

M = 

62.5%, 

F = 

55% 

Yellow 

(restrictio

ns) 

Static 

Maximal 

Voluntary 

Isometric 

Contraction 

(Quadriceps) 

Isometri

c 

dynamo

meter 

needed 

Very 

expens

ive 

(>10,0

00 

EUR) 

6–10 

min 

(yell

ow) 

Isometri

c torque 

at 90° 

hip & 

knee 

flexion 

Validat

ed in 

combin

ation 

with 

hop/ju

mp 

tests 

ICC = 

0.88 

(0.73–

0.94) 

Handhe

ld 

dynamo

meter 

LSI 

>90% 

nonconta

ct; 

>100% 

pivoting/

contact 

Orienta

tion 

values: 

McKay 

et al, 

age- 

and 

sex-

stratifi

ed 

Green 

(approved

) 

Alternative 

Test 1: 8-RM 

Test (Knee 

Extension/Fle

xion) 

Weight 

training 

equipme

nt 

Low–

moder

ate 

costs 

<10 

min 

(yell

ow) 

Reprod

ucible, 

easy to 

apply 

Concur

rent 

validit

y with 

standar

d test 

r = 

0.71–

0.85 

Fixed 

position 

dynamo

meter (r 

= 0.5–

0.8) 

Same LSI 

threshold

s as 

above 

Health

y ref 

values 

availab

le 

Yellow 

(intermedi

ate) 

Alternative 

Test 2: Elastic 

Band Test 

Portable

, easy to 

use 

Low 

cost 

(green) 

<5 

min 

(gre

en) 

Reprod

ucible, 

field-

friendly 

Concur

rent 

validit

y with 

standar

d test 

ICC 

>0.96–

0.97 

1-RM 

predicti

on 

possible 

Not yet 

validated 

for RTS 

cutoff 

Ref: 1-

RM ≈ 

44.4–

52.0 kg 

(sex-

specifi

c) 

Yellow 

(restrictio

ns 

8-RM – Eight-Repetition Maximum; 1-RM – One-Repetition Maximum; EUR – Euro (currency); F – Female; ICC – 

Intraclass Correlation Coefficient; LSI – Limb Symmetry Index; M – Male; RTS – Return to Sport 

 

Hop and Functional Performance Tests 

Hop-based performance tests were widely used due to their simplicity, low cost, and strong reliability [22-25]. The single-

leg distance hop, triple hop, triple crossover hop, and 6-meter timed hop required only a small area and a tape measure, 



Evaluating Readiness to Return to Sport after Anterior Cruciate Ligament Reconstruction in Soccer Players: A 

Scoping Review of the Validity, Reliability, and Predictive Value of Hop Test Batteries and Psychological 

Assessments 

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow 

 

 pg. 685 
 

 

with administration times of about 5 minutes. These tests demonstrated high reliability values between 0.82 and 0.96) and 

were validated in combination with other hop measures (Table 4). A limb symmetry index above 90% was consistently 

used as a cutoff, with approved recommendations for clinical practice. 

More advanced assessments included the single-leg vertical countermovement hop, drop jump, speedy hop, and running 

T-test. While these provided additional insight into movement quality, reinjury risk, or agility, they required higher-cost 

equipment, longer administration times, and demonstrated variable reliability. For example, drop jump valgus moments 

greater than 2.8 Nm/kg increased reinjury risk (odds ratio = 3.3), but interrater and intrarater reliability varied. Overall, the 

simple hop tests were recommended for routine use, while the more complex measures were considered useful with 

restrictions due to feasibility and cost. The primary aim of these assessments was to detect lower limb asymmetries, evaluate 

functional strength, and monitor readiness for athletic activities [26–30]. Horizontal hop tests (single-leg, triple, crossover, 

timed hop) were the most consistently reported across rehabilitation contexts, while vertical and drop jumps were less 

frequently included and were typically reserved for advanced performance analysis [31–39]. 

Table 4: Summary of Hop and Functional Performance Tests: Clinical Practicability, Validity, Reliability, and 

Recommendations for Return-to-Sport Assessment 

Test Clinical 

Practica

bility 

Equip

ment 

Costs 

Time 

Need

ed 

Standa

rd 

Outco

me 

Validity 

(Reinju

ry 

Predicti

on) 

Reliabi

lity 

(ICC / 

r 

values) 

Cutoff 

Values 

Orienta

tion 

Values 

Overall 

Recommen

dation 

Distance Hop 10-m² 

empty 

area, tape 

measure 

Low 

(tape) 

~5 

min 

(gree

n) 

Distanc

e 

length, 

LSI 

Validate

d in 

combina

tion with 

other 

hop tests 

ICC = 

0.94 

(0.92–

0.87) 

LSI 

>90% 

(EPIC 

>90%) 

ACLR: 

444 cm 

vs 

healthy: 

468 cm; 

LSI 

~87.8 

Green 

(approved) 

Triple Hop 10-m² 

empty 

area, tape 

measure 

Low 

(tape) 

~5 

min 

(gree

n) 

Distanc

e 

length, 

LSI 

Validate

d in 

combina

tion with 

other 

hop tests 

ICC = 

0.96 

(0.88–

0.80, 

0.94–

0.955) 

LSI 

>90% 

(better 

EPIC 

>90%) 

ACLR: 

538–549 

cm vs 

healthy: 

499–565 

cm; LSI 

~87.8 

Green 

(approved) 

Triple 

Crossover 

Hop 

10-m² 

empty 

area, tape 

measure 

Low 

(tape) 

~5 

min 

(gree

n) 

Distanc

e 

length, 

LSI 

Validate

d in 

combina

tion with 

other 

hop tests 

ICC = 

0.90–

0.963 

LSI 

>90% 

ACLR: 

400 cm 

vs 

healthy: 

414 cm 

Green 

(approved) 

6-m Timed 

Hop 

110-m² 

empty 

area, tape 

measure 

Low 

(tape) 

~5 

min 

(gree

n) 

Time to 

comple

tion 

(sec), 

LSI 

Validate

d with 

hop tests 

ICC = 

0.82–

0.90, 

0.94–

0.955 

LSI 

>90% 

ACLR: 

2.3 sec 

vs 

uninvol

ved: 2.2 

sec 

Green 

(approved) 

Single-Leg 

Vertical 

(Countermov

ement) Hop 

Contact 

mat (100–

500 EUR) 

or 

smartpho

ne 

app/inerti

al sensor 

Medium 

cost 

~30 

min 

(red) 

Jumpin

g 

height, 

LSI 

Validate

d, used 

with 

isokineti

c tests 

ICC = 

0.89–

0.97; 

with 

sensors 

ICC = 

0.98 

LSI 

>90% 

Healthy: 

187–192 

cm vs 

ACLR: 

178–199 

cm; high 

reinjury 

risk at 

LSI 

Yellow 

(restrictions

) 
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<98.5 

Drop Jump 30–32 cm 

box + 1–2 

cameras 

Medium

–high 

cost 

15 

min 

(yello

w) 

Knee 

valgus 

momen

t 

(Nm/kg

), knee 

separati

on 

distanc

e 

Valid 

predicto

r of 

reinjury 

(valgus 

>2.8 

Nm/kg, 

OR = 

3.3) 

ICC = 

0.93; 

interrat

er = 

0.92; 

intrarat

er = 

0.55 

Separat

ion 

distanc

e >60% 

safe 

Normati

ve: 

<60% 

separati

on = ↑ 

risk 

Yellow 

(restrictions

) 

Speedy Hop Course 

setup 2x4 

m 

~89 

EUR (or 

tape) 

~10 

min 

(yello

w) 

Time to 

comple

tion 

(sec) 

Unknow

n 

validity 

ICC = 

0.79–

0.82 

Sugges

ted LSI 

>90% 

ACLR: 

5.0 cm 

vs 

healthy: 

13.3–

18.1 cm 

Yellow 

(restrictions

) 

Running T-

Test 

12x12 m 

empty 

area, 

stopwatch 

Low 

cost 

~10 

min 

(yello

w) 

Time to 

comple

tion 

(sec) 

Validate

d only in 

combina

tion with 

strength 

+ hop 

tests 

ICC = 

0.82–

0.98 

<11 sec 

(M <10 

sec; F 

<11 

sec) 

ACLR: 

10 ±1 

sec; 

college 

athletes 

faster 

(M ~9.9 

s; F 

~10.9 s) 

Yellow 

(restrictions

) 

ACLR – Anterior Cruciate Ligament Reconstruction; cm – Centimeter; EUR – Euro (currency); F – Female; ICC – 

Intraclass Correlation Coefficient; LSI – Limb Symmetry Index; M – Male; Nm/kg – Newton meter per kilogram; OR – 

Odds Ratio; sec – Seconds 

Patient-Reported Outcome Measures (PROMs) in Return-to-Sport Assessment 

PROMs provide valuable insight into subjective aspects of recovery, such as functional ability, psychological readiness, 

and fear of reinjury. Tools such as the Knee injury and Osteoarthritis Outcome Score for Sport and Recreation and 

the Anterior Cruciate Ligament–Return to Sport after Injury scale are quick, inexpensive, and easy to administer (Table 5). 

While they lack direct biomechanical assessment, their strong psychometric properties make them reliable adjuncts when 

combined with objective functional tests. Both questionnaires demonstrate high internal consistency and test–retest 

reliability, supporting their clinical use in determining readiness for sport. 

Table 5: Clinical Applicability of Patient-Reported Outcome Measures Following ACL Reconstruction 

Test Clinical 

Practicab

ility 

Equipm

ent 

Costs 

Time 

Need

ed 

Standard 

Outcome 

Validity 

(Reinju

ry 

Predicti

on) 

Reliabil

ity 

Cutoff 

Values 

Orientat

ion 

Values 

Overall 

Recommend

ation 

KOOS-

Sport/

Rec 

Only 

questionna

ire + pen; 

very easy 

to 

administer 

None 

(green) 

~5 

min 

(gree

n) 

Self-

reported 

knee 

function in 

sport/recrea

tion (%) 

Validate

d as 

discharg

e criteria 

when 

combine

d with 

hop/jum

p tests or 

alone 

ICC = 

0.91 ± 

2.9; 

Cronba

ch α = 

0.96 

No 

strict 

cutoff; 

higher 

scores 

= better 

readine

ss 

Common

ly used in 

combinat

ion with 

strength 

& hop 

tests 

(e.g., 

isometric 

quadrice

ps, drop 

jump, 

Green 

(approved) 
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single-

leg hop) 

ACL-

RSI 

(Anteri

or 

Crucia

te 

Ligame

nt – 

Return 

to 

Sport 

after 

Injury 

scale) 

Only 

questionna

ire + pen; 

very easy 

to 

administer 

None 

(green) 

~3 

min 

(gree

n) 

Psychologi

cal 

readiness, 

confidence, 

fear of 

reinjury 

Validate

d as 

discharg

e 

criteria; 

strong 

predictor 

when 

combine

d with 

function

al tests 

Cronba

ch α = 

0.96; 

inter-

item 

correlati

on mean 

= 0.69 

>65 = 

higher 

readine

ss; 

<45.2 

(38.3–

52.0) = 

↑ risk 

of re-

rupture 

Post-

ACLR 2-

year 

mean = 

71.8 

(64.9–

78.7); 

return to 

same 

activity: 

6.1 ±1.9; 

return to 

same 

level: 7.0 

±1.8 

Green 

(approved 

ACL: Anterior Cruciate Ligament; ACL-RSI: Anterior Cruciate Ligament – Return to Sport after Injury scale; ICC: 

Intraclass Correlation Coefficient; KOOS-Sport/Rec: Knee injury and Osteoarthritis Outcome Score – Sport and 

Recreation; PROMs: Patient-Reported Outcome Measures 

 

Psychological Readiness 

Psychological self-report measures were consistently reported as complementary assessments to functional testing. The 

most widely used tools included the ACL–Return to Sport after Injury scale, which assesses confidence, emotions, and risk 

appraisal associated with return to competition, with higher scores (>65 at two years and >60 at six months) linked to 

successful return to sport in soccer [40–43]. The Knee Injury and Osteoarthritis Outcome Score for Sport and Recreation 

evaluates knee function during sports activities, where lower scores were associated with an increased risk of reinjury or 

revision surgery [44–47]. The Tampa Scale of Kinesiophobia (TSK-11) was occasionally applied to assess fear of 

movement and reinjury. Together, these psychological measures complemented functional performance testing by 

providing valuable insight into mental preparedness and perceived reinjury risk [48–50]. 

Evidence Mapping and Patterns 

The scoping review identified several trends in RTS assessments. Hop test batteries and psychological questionnaires such 

as the ACL–Return to Sport after Injury scale and the Knee Injury and Osteoarthritis Outcome Score for Sport and 

Recreation were the most frequently reported tools. However, there was considerable heterogeneity in the choice, 

combination, and administration of these assessments. Standardized protocols, cut-off values, and soccer-specific 

adaptations were inconsistently reported, while strength-based measures, including isokinetic and isometric testing, were 

applied mainly in research contexts rather than routine rehabilitation practice [51]. 

Resource-Based Considerations 

Several studies emphasized practical factors influencing RTS assessments, including time, equipment, and clinical setting 

[52]. Hop test batteries and psychological self-report tools were highlighted as feasible, cost-effective, and applicable 

across competitive levels. Advanced assessments, such as vertical hops, drop jumps, or strength testing, were occasionally 

used for detailed profiling but required specialized equipment. 

Functional and Psychological Integration 

Hop test batteries such as the single-leg hop, triple hop, and 6-meter timed hop were identified as cost-efficient (less than 

5 minutes, minimal equipment and space required) and suitable for team-based rehabilitation contexts [53]. Advanced tests 

like the drop jump and vertical hop, though less commonly employed, provided deeper insights into explosive power and 

dynamic knee control when specialized tools (force platforms, motion analysis systems, or wearable sensors) were 

available. Self-report tools such as the ACL–Return to Sport after Injury scale and the Knee Injury and Osteoarthritis 

Outcome Score for Sport and Recreation were considered practical and efficient (completion time <10 minutes), making 

them particularly useful in low-resource settings [54]. The 11-item Tampa Scale of Kinesiophobia was suggested as an 

optional addition for assessing fear of reinjury. Although hop test batteries remain the cornerstone of soccer-specific RTS 

evaluation, optional quadriceps strength testing (isokinetic or isometric) may provide additional objectivity. However, 

given their resource-intensive nature, these are not recommended as routine clinical measures. 
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Framework for Resource-Based Test Selection 

Figure 1 illustrates the selection process of RTS tests according to time, space, and cost efficiency. It highlights practical 

alternatives such as handheld dynamometry or elastic band testing for strength, smartphone or contact mat–based hop 

assessments for functional ability, and self-report questionnaires like the ACL–Return to Sport after Injury scale or the 

Knee injury and Osteoarthritis Outcome Score for psychological readiness. The schematic emphasizes how clinicians can 

transition from resource-efficient options to standardized testing protocols depending on clinical feasibility. 

 

Figure 1: Test selection schematic based on time, money, and space restrictions. Arrows depict the transition from 

resource-efficient alternatives to standardized RTS assessments. Colored boxes indicate tests meeting quality 

requirements. 
 

Integrated RTS Test Compilation 

Figure 2 presents a conceptual framework for compiling RTS assessments in soccer players following anterior ACLR. 

Strength tests (e.g., isokinetic knee extension), functional hop-based assessments (e.g., single-leg hop, triple hop, drop 

jump), and psychological self-report tools (e.g., International Knee Documentation Committee subjective form, ACL–

Return to Sport after Injury scale, Tampa Scale of Kinesiophobia) are depicted as complementary elements. This schematic 

underlines the multidimensional nature of RTS testing, where integrating physical and psychological measures offers a 

more comprehensive evaluation of readiness for competition. 

 

Figure 2: Conceptual compilation of RTS assessments in soccer players following ACL reconstruction. The 

framework integrates strength, functional ability, and psychological readiness measures into an individualized 

RTS profile. 
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Summary of Findings 

Hop test batteries (single-leg, triple, crossover, and 6-meter timed hop) were consistently highlighted as reliable, low-cost, 

and clinically feasible tools. These tests demonstrated strong reliability (ICC up to 0.96) and were typically recommended 

with a limb symmetry index cutoff above 90%. More advanced measures, including vertical hops, drop jumps, and running 

agility tests, offered additional insights into reinjury risk and dynamic control but required specialized equipment and were 

applied less consistently. Strength-based measures (isokinetic and isometric quadriceps assessments) were validated and 

reliable but resource-intensive, limiting their use to research settings or advanced rehabilitation contexts. Field-based 

alternatives, such as the 8-repetition maximum test and elastic band resistance, were easier to administer but lacked 

standardized cutoffs for clinical application. 

Psychological self-report measures, particularly the Anterior Cruciate Ligament–Return to Sport after Injury scale and the 

Knee injury and Osteoarthritis Outcome Score for Sport and Recreation, were widely reported as complementary tools, 

providing insights into confidence, functional perception, and fear of reinjury. These questionnaires demonstrated strong 

psychometric properties and were time-efficient, making them highly applicable in both clinical and team settings. 

Collectively, the findings underscore the value of integrating functional hop testing with psychological readiness measures 

for a multidimensional approach to RTS decision-making. However, the review also identified heterogeneity in test 

selection, cut-off criteria, and soccer-specific adaptations, highlighting the need for greater standardization and further 

validation to optimize return-to-play pathways in this population. 

4. DISCUSSION 

Extensive research demonstrates that there is currently no universally accepted timescale or standardized set of 

physiological parameters for determining safe RTS after ACLR [45–51]. This lack of consensus contributes to considerable 

variability in RTS protocols across rehabilitation centers. Although isokinetic strength testing is often regarded as the gold 

standard due to its objective reliability, it is rarely implemented in routine soccer rehabilitation owing to high costs, time 

requirements, and the need for specialized equipment. 

Among the available assessments, hop test batteries and psychological readiness evaluations emerged as the most 

frequently reported and clinically feasible tools. Hop tests such as the single-leg hop, triple hop, crossover hop, and 6-meter 

timed hop are particularly valued for assessing limb symmetry and explosive power [52–56]. These tests are cost-effective, 

time-efficient, and require minimal space, making them suitable for team-based rehabilitation. More complex assessments, 

such as vertical hops and drop jumps, demand specialized equipment but provide valuable insights into neuromuscular 

control and dynamic valgus, which are critical for cutting, pivoting, and jumping in soccer. Evidence suggests that using 

test batteries offers a more comprehensive picture of functional readiness and reinjury risk than relying on single-hop 

measures alone. 

Psychological readiness represents another key determinant of RTS success. Soccer players frequently report barriers such 

as fear of reinjury, low self-efficacy, and reduced confidence [57]. Validated tools including the ACL-Return to Sport after 

Injury scale, Tampa Scale of Kinesiophobia, and Knee injury and Osteoarthritis Outcome Score for Sport and Recreation 

subscale are widely used, cost-effective, and simple to administer. Incorporating these instruments into rehabilitation 

enhances decision-making by capturing the psychological dimensions of recovery alongside physical performance. A 

combined psychological–functional assessment framework therefore holds promise for tailoring more targeted 

interventions. 

Another challenge lies in establishing meaningful cutoff values. While limb symmetry indices ≥90% are often cited as 

thresholds for safe RTS, subtle deficits in movement quality (e.g., medial knee displacement) may still persist despite 

meeting quantitative criteria [58,59]. Supplementary technologies such as video motion analysis and wearable inertial 

sensors can provide more nuanced insights into biomechanical deficits. 

Taken together, the findings of this review support the need for multidimensional RTS assessments in soccer players post-

ACLR. Integrating hop test batteries, psychological readiness measures, and where resources permit, strength testing 

provides a holistic evaluation of recovery status [61]. This multivariate approach aligns with the complex physical and 

psychological demands of soccer and facilitates safer, individualized, and sustainable RTS decisions. 

5. CONCLUSION 

This scoping review demonstrates that hop test batteries and psychological self-report measures, particularly the ACL–

Return to Sport after Injury scale and the Knee injury and Osteoarthritis Outcome Score for Sport and Recreation, represent 

the most reliable, practical, and cost-effective assessments for evaluating readiness to RTS after ACLR in soccer players. 

While isokinetic and isometric strength testing remain valuable for objective quantification, their resource demands limit 

widespread clinical use, with field-based alternatives requiring further validation. 

A combined framework that integrates functional hop testing with psychological readiness measures offers a 

comprehensive and soccer-specific approach to RTS decision-making. Such testing should be applied as a decision-support 
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strategy rather than a definitive safeguard, with outcomes interpreted alongside clinical expertise, athlete context, and 

individualized rehabilitation goals. Greater standardization of protocols and soccer-specific adaptations is needed to refine 

best practices, reduce reinjury risk, and facilitate safe and effective return to competitive play. 
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