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Abstract

Athletes returning to sport following serious musculoskeletal injuries often demonstrate persistent
biomechanical deficits and psychological barriers that may increase reinjury risk. The FIFA 11+
neuromuscular warm-up program has demonstrated injury prevention benefits in healthy soccer
populations; however, its role during return-to-sport rehabilitation remains underexplored. To
examine the effects of an 8-week FIFA 11+ neuromuscular training program on biomechanical and
psychological return-to-sport outcomes in previously injured soccer players. This pilot mixed-
methods study included 24 competitive university-level soccer players aged 18-30 years with a
history of lower-extremity injury and medical clearance to return to training. Participants were
randomly assigned to either a FIFA 11+ intervention group (n = 12) or a control group (n = 12).
Quantitative assessments included the Drop Vertical Jump Test, Single-Leg Landing Test, Y-
Balance Test, Single-Leg Hop Test, ACL-Return to Sport after Injury (ACL-RSI) scale, and Tampa
Scale of Kinesiophobia (TSK-11). Semi-structured interviews were conducted before and after the
intervention and analyzed using thematic analysis. Compared with the control group, the
intervention group demonstrated improvements in landing biomechanics, dynamic balance, limb
symmetry, psychological readiness, and reduced fear of reinjury following the 8-week
intervention. Qualitative findings suggested improved movement confidence, greater perceived
readiness to return to sport, and reduced fear during sport-specific activities. The FIFA 11+
program may support both physical and psychological aspects of return-to-sport rehabilitation in
previously injured soccer players. Larger randomized longitudinal studies are required to confirm
these preliminary findings.

Keywords; Return to Sport; Kinesiophobia; Soccer Rehabilitations, Soccer Rehabilitation,
Neuromuscular Training

Introduction

Physical activity and involvement in sports programs have been promoted because of their many
benefits, which include enhanced mental and physical health. Frequent exercise lowers the risk of
obesity, hypertension, and other illnesses as well as premature deaths ['l. However, engaging in
sports, particularly competitive sports, comes with the risk of injury, which can have repercussions
for both the athlete and society. This is a worry for both coaches and athletes. Soccer remains the
world’s most popular sport, with global participation and professional involvement continuing to
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increase. The nature of the sport, being multidirectional and high intensity, makes it susceptible to
many musculoskeletal injuries such as anterior cruciate ligament (ACL) tears, ligaments sprains,
muscle strains and ankle injuries. Not only do these injuries cause athletes to miss out on
participation for extended periods of time, but they also put them at greater risk of reinjury when
they return to sport [231. The process of returning to sport (RTS) after a serious injury is complex
and multi-dimensional, stretching beyond recovery. There is consistent research that shows that
athletes who return to play have recurrent biomechanical deficits, such as changes in knee
kinematics, neuromuscular asymmetries, and impairment in dynamic stability, that place them at
a high risk for reinjury (4!, Historically ignored but equally important are the psychological aspects
of recovery. There are known barriers to successful return and continued athletic performance
including fear of reinjury, decreased self-confidence and emotional stress [*). The FIFA 11+
program is a structured neuromuscular warm up program which has been developed to minimize
the incidence of injuries in soccer. It has elements of core stability, balance training, plyometrics,
agility and eccentric strength and focuses on the neuromuscular control impairments that are
commonly associated with lower extremity injuries [,

The literature has examined at how various strategies can help prevent injuries in football.
Additionally, there is strong evidence that proprioceptive and balance exercises can prevent ACL
injuries and recurring ankle sprains. Stretching and flexibility training, however, did not lower the
risk of tendons and muscle damage -8, The effects of FIFA 11+ and a modified warm-up program
on preventing injuries and physical performance in young male soccer players. The results showed
that while reducing the risk of injury, the FIFA 11+ program significantly improved balance,
agility, strength, and control of movements ). The importance of psychological recovery during
rehabilitation was highlighted, which found that players with higher psychological readiness
showed greater confidence and a reduced fear of reinjury. An athlete's cognitive assessment of the
injury determines how they react to it. Emotional and behavioral reactions to injury are linked to
how the person mentally assesses and interprets the injury, according to cognitive appraisal models
[10-111 = Although the effectiveness of the program in injury prevention with healthy athletes has
been established, there is limited research on the application of the program in a post-injury
rehabilitation setting, specifically with regard to both biomechanical and psychological outcomes.
This study aims to fill this gap by examining the effects of an 8-week FIFA 11+ neuromuscular
training intervention on movement biomechanics and injury risk parameters, and psychological
readiness and fear of reinjury in competitive soccer players recovering from serious injury. In order
to capture both quantitative and qualitative aspects of the athlete's return-to-sport journey, a mixed-
methods design was employed.

Methods

Study Design

This pilot mixed-methods study employed a parallel-group pretest-posttest experimental design
with embedded qualitative interviews. Quantitative outcome measures were used to evaluate
biomechanical, functional, and psychological changes, while qualitative interviews explored
participants perceptions of recovery and return-to-sport readiness. This method was chosen to give
an in-depth understanding of the Soccer athletes experiencing the intervention's individual
psychological experiences as well as their quantifiable physical improvements 2131, The study
was conducted in accordance with the Declaration of Helsinki. Ethical approval was obtained from
the Institutional Review Board of Islamia University of Bahawalpur, under the approval code
(41/27/IUB/RYK/Admin. 2026).
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Participants

A total of 24 competitive university-level soccer players (12 males and 12 females) aged between
18 and 30 years participated in the study. Participants had a history of a significant lower-extremity
injury, including ACL injury, ligament injury, ankle injury, muscle tear, or fracture, resulting in at
least four months away from training or competition. Participants were eligible if they had
completed primary rehabilitation, medically cleared to return to training, and provided written
informed consent prior to enrolment. The exclusion criteria include current severe musculoskeletal
pain, ongoing physiotherapy for acute injury, cardiovascular contraindications to exercise, or
neurological disorders affecting movement. Participants were randomly allocated to either the
intervention group (n = 12) or control group (n = 12) using a computer-generated randomization
procedure.

Table 1: Participant Demographic Characteristics (Mean £ SD)

Variable Intervention Group (n=12) Control Group (n=12)

Age (Years) 22.5+29 23.1+3.1
Height (cm) 174.7+ 6.3 173.1+5.9
Body Mass (Kg) 71.4+8.5 709+ 7.8
BMI (kg/m?) 23.5+£2.2 23.4+24
Months Since Injury 83+1.7 8719
Injury Type: ACL 32% 32%
Ligament tear 26% 26%
Muscle Tear 18% 24%
Ankle Injury 16% 9%
Fracture 8% 9%

Intervention Program

The intervention group completed the FIFA 11+ neuromuscular training program three times per
week for eight consecutive weeks prior to regular training sessions. The FIFA 11+ program
included running exercises, balance activities, core stabilization exercises, plyometric drills, and
strength exercises performed according to standardized FIFA guidelines ['*. The control group
continued their normal soccer training routines without the FIFA 11+ intervention. Training
adherence was monitored throughout the study period. Over the course of the study, both groups'
training adherence and injury rates were observed.

Quantitative outcome measures

Movement Biomechanics

Movement biomechanics were assessed using the Drop Vertical Jump (DVJ) Test and Single-Leg
Landing (SLL) Test ['*l. Knee valgus angle, hip flexion angle, and landing symmetry were
evaluated using two-dimensional video analysis with Kinovea software at 120 frames per second
[16]Single-limb landing control and dynamic stability were evaluated with the SLL Test. Angular
kinematics were quantified using 120 frames per second (fps) with video analysis software,
Kinovea "],
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Functional Performance and Injury Risk Indicators

The team medical staff filled out an injury report form to gather information about the frequency
of injuries. Dynamic balance was assessed using the Y-Balance Test (YBT) 81, Dynamic balance
was assessed in anterior, posteromedial, and posterolateral reach directions and composite scdores
were computed as a percentage of the length of the limb.

Functional performance and limb symmetry were evaluated using the Single-Leg Hop Test (SLHT)
(191 Agility performance was assessed using a standardized 5-10-5 shuttle agility test 2%,

Psychological Measures

Two validated instruments were used to quantify psychological readiness. Psychological readiness
was evaluated using the ACL-Return to Sport after Injury (ACL-RSI) scale ?!]. Fear of movement
and reinjury was assessed using the Tampa Scale of Kinesiophobia (TSK-11) 2. All outcome
measures were collected at baseline and after completion of the 8-week intervention.

Table 2. Biomechanical and Injury Risk Variables: Pre/Post Measures

Variable Assessment/Test
Knee Valgus Angle (°) Drop Vertical Jump
Hip Flexion Angle (°) Drop Vertical Jump
Landing Asymmetry Index (%) Single-Leg Landing
YBT Composite Score (% of Limb Length) Y-Balance Test
Limb Symmetry Index (%) Single-Leg Hop Test
Change-of-Direction Time (s) 5-10-5 Agility Test
ACL-RSI (0-100 score) ACL-RSI Scale
Kinesiophobia Score (1144 score) TSK-11

Qualitative Data Collection

Semi-structured interviews were conducted before and after the intervention period. Interviews
explored participants’ perceptions of confidence, fear of reinjury, emotional readiness, motivation,
and overall rehabilitation experience. All interviews were audio-recorded and transcribed
verbatim. The interview guide was designed based on the sports psychology framework that
focuses on the constructs of self-determination theory relevant to the RTS process: competence,
relatedness and autonomy 23!, Interviews were about 30-45 minutes long and recorded with
consent of the participants.

Qualitative Data Analysis

Qualitative data were analyzed using Braun and Clarke’s six-step thematic analysis approach 241,
Two independent researchers coded the transcripts and developed themes through repeated review
and discussion. To improve trustworthiness, member checking and independent coding procedures
were implemented (%],

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics Version 27.0. Descriptive statistics
are presented as mean + standard deviation. Data normality was assessed using the Shapiro Wilk
test. Independent-samples t-tests were used for baseline comparisons. A two-way repeated-
measures ANOVA was used to examine the effects of time, group, and group x time interactions
for all quantitative outcome measures. Effect sizes were calculated using Cohen’s d and interpreted
as small (0.2) moderate (0.5) and large (0.8). Statistical significance p < 0.05.
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Results

Quantitative Results

Effect of the FIFA 11+ intervention on Movement Biomechanics

A significant group X time interaction was found for knee valgus angle (F (1,22) = 18.74, p <.001,
np? = 0.46). The mean knee valgus angle of the intervention group significantly decreased from
18.4° &+ 3.2° at pre intervention to 11.8° + 2.5° post intervention (p <.001, d = 1.84), which is a
large clinically meaningful improvement in frontal plane knee control. The control group showed
no significant change (17.9° £2.9°to 17.3° + 3.1°, p = .38). Hip flexion angle during landing was
significantly higher in the intervention group (pre: 34.2° &= 4.6°; post: 42.9° + 5.2°; p <.001,d =
1.42), reflecting better energy absorbing strategies when landing. There was a significant
difference in pre-post landing asymmetry index between the intervention group, with decreased
index (pre: 23.4% =+ 4.2%; post: 11.8% =+ 3.1%; d = 2.13, p < .001), suggesting significantly
improved bilateral movement symmetry.

Graph 1. Biomechanical Outcomes: Pre and Post Intervention Comparison
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Figure 1. Biomechanical outcomes before and after intervention. (A) Knee valgus angle (°), (B) hip flexion angle (°), and (C) landing asymmetry (%).
Data are mean * SD. *Significant within-group change from pre to post (P < .001).
Between-group differences at post-intervention were significant for all variables (P < .001).

Effect of the FIFA 11+ intervention on Injury Risk Assessment

The composite scores of the Y-Balance Test showed a significant group x time interaction (F (1,22)
=22.31,p <.001, np*>=0.50). The intervention group had a mean composite score rise from 74.2%
+ 5.8% to 85.6% £ 4.9% (p < .001, d = 1.61) which was above the clinically important score of
80%, with reduced ACL reinjury risk. There was no significant change in the control group (p =
.51). There was significant improvement in the introduction group on the Single-Leg Hop Test
(pre: 76.4% £ 7.2%, post: 91.3% + 5.4%, p <.001, d = 1.89) with values approaching the clinical
criterion of >90% for RTS clearance. Agility performance also improved significantly (pre: 6.84 +
0.42 s; post: 6.11 + 0.38 s; p <.001, d = 1.47). There were no significant differences in any injury
risk measures in the control group.
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Graph 2. Psychological Readiness Score: Pre and Post Intervention Comparison
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Figure 1. Psychological readiness outcomes before and after intervention.

(A) ACL-RSI T-Score, (B) Emotions Subscale, (C) Confidence Subscale, (D) Risk Appraisal Subscale, and (E) Kinesiophobia (TSK-11).

Data are mean + SD.

* Significant within-group change from pre to post (P < .001).

Between-group differences at post-intervention were significant for all measures (2 < .001). Effect sizes (Cohen’s @) reflect between-group differences at post-intervention.

Psychological Readiness Outcomes

The intervention group had significant improvements in ACL-RSI total scores, from 42.3 + 9.1
(moderate) to 68.7 £ 8.4 (high) (p <.001, d = 2.14). The intervention resulted in statistically and
clinically significant improvements on all three subscales of the ACL-RSI: emotions, confidence
in performing, and risk appraisal. The mean Kinesiophobia score, on the TSK-11, was significantly
lower following the intervention (21.8 = 3.7; p <.001; d = 2.42), and below the clinical threshold
of 25, indicative of clinically relevant fear of movement. The psychological measures did not
significantly change in the control group.

Qualitative Results

Semi-structured interview transcripts were analyzed using thematic analysis, which resulted in five
emergent themes that were implicated in the athlete’s psychological experiences before and after
the intervention. The themes are meant to convey a path from doubt and worry to readiness and
confidence. Qualitative analysis in the pre-intervention identified that there were pervasive themes
of fear, uncertainty, and lack of confidence. A gap between perceived physical ability and being
prepared for competition was repeatedly mentioned by the participants, in line with the self-
determination theory framework. Athletes voiced concerns about their body's ability to handle the
intense exercise of competition and reported avoiding high-intensity exercise.
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Table 3. Qualitative Themes and Representative Quotes of Participants

Theme Subtheme Representative Quotes (Post Intervention)

Improved Confidence in I no longer second guessed every move; they just moved.
movement the body

confidence

Less fear of Emotional At first, I was scared of landing, now I hardly think about
reinjury desensitization it, I just play!

Psychological | Return to sport But I'm ready, not just physically, I'm mentally ready.
readiness to self-belief

compete

Motivational Motivational Training with the program was giving me structure, it was
re-engagement | re-engagement reminding me of the reasons why I love this sport.
Positive Acceptability  The exercises were realistic but complicated. I was not
intervention and perceived  feeling like I was merely going through the motions; I felt
experience benefit like I was being prepared.

After the intervention, a clear thematic shift became evident. Participants indicated increased
confidence in their movement ability, decreased catastrophic thoughts about injury, and increased
motivation to return to competition. Importantly, athletes commented on the systematic nature of
the FIFA 11+ protocol in creating a sense of 'graduated exposure' to challenging movements that
seemed to function as a psychological desensitization to feared movement patterns.

Discussion

Impact of the FIFA 11+ intervention on Biomechanical adaptation

This study showed that the FIFA 11+ neuromuscular training program had significant and clinically
relevant improvements in movement biomechanics of soccer players after a serious injury for an
8-week intervention. Similar to the other studies, the intervention considerably decreased the
incidence of ankle and lower extremities injuries 12!, The findings of these knee valgus angle
reductions and hip flexion angle increases during the landing tasks fit well into known pathways
of neuromuscular adaptations. Reducing knee valgus at the time of landing is one of the main
biomechanical targets to reduce the risk of ACL injury and is thought to be a key goal in ACL
rehabilitation. The magnitude of improvement found in the intervention group (d = 1.84) is similar
to and corroborates as reported in previous studies [*71. who reported significant changes in frontal
plane knee kinematics after an 8-week neuromuscular program for collegiate soccer players.

The progression of the FIFA 11+ protocol inherently involves task specific loading that is thought
to be the mechanism underlying these biomechanical adaptations. Balance and single/half leg
exercises build proprioceptive sensitivity which allows the athlete to better regulate the output of
the neuromuscular system in response to perturbation. In plyometric exercises, especially drop
landing activities, athletes are required to use strategies that absorb energy (greater knee and hip
flexion) which shift mechanical loading away from passive stabilizers. Improvements in landing
mechanics indicate true neuromuscular re-education and not task specific practice effects as
demonstrated by transfer to different functional tests including the Y-Balance Test and Single-Leg
Hop Test 128-29],

Impact of the FIFA 11+ intervention on Injury Risk Reduction

When compared to a control group that used their regular preparation, this study demonstrated that
the implementation of the FIFA 11+ program with adherence to standards in training and
competition reduced the incidence of injuries. The results from the Y-Balance Test composite
scores and Limb Symmetry Index values that surpassed the 80% threshold and approached the
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clinical criterion of >90%, respectively, indicate a clinically relevant decrease in the risk of
functional injury for the intervention group. The results are similar to previous studies, that a full
competitive soccer season of implementing the FIFA 11+ program led to a significant decrease in
the incidence of injuries %), The current study extends this literature by showing that these
functional performance markers can improve similarly in an 8-week period among athletes who
have not trained for at least 6 months. Interestingly, the magnitude of improvement in limb
symmetry (LSI 76.4% to 91.3%) corresponds to a clinically significant progression as LSI values
below 90% have been shown to be significantly associated with a higher risk of ACL reinjury
when returning to sport !, The improvements in agility further indicated that the FIFA 11+
protocol improves the efficiency of the neuromuscular system when conducting multidirectional
movements, which is an important factor that contributes to an increased risk of injury in soccer-
specific scenarios.

The psychological readiness and fear of reinjury.

The most salient result of this study is the amount of psychological change found in the
intervention group. These changes go from moderate to high psychological readiness for ACL-RSI
scores of 42.3 to 68.7, and from high to below the clinical fear threshold for TSK-11 scores. The
changes from moderate to high psychological readiness (42.3 to 68.7) for the ACL-RSI and from
high to below the clinical fear threshold (TSK-11 scores) are of consequential practical
significance. These results corroborate that the ACL-RSI was a reliable way to gauge
psychological readiness and that it was a good predictor of RTS outcomes. The results of this study
indicate that confidence was a crucial element of psychological preparedness and that confidence
was multifaceted, a conclusion supported by earlier studies 223!,

The qualitative results add valuable context to the quantitative results. The shift in themes from a
pre to post intervention, from narratives of catastrophizing, movement avoidance and fear, to post
intervention narratives of movement confidence, decreased fear and competitive readiness, is
consistent with the theoretical framework described by Podlog et al. ’1. In particular, the
“progressive” structure of the FIFA 11+ protocol seems to meet athletes' psychological requirement
for competence and offers a set of progressively more challenging physical challenges. Each
session was a chance for mastery experiences little successes gained that gradually increased self-
efficacy and decreased threat related to high intensity movement.

This interpretation aligns with the cognitive-behavioral models of sports injury rehab, which focus
on the fear reduction mechanism being repeated exposure to activities that are feared and
successful. The present study offers novel evidence that the FIFA 11+ program can serve as a
neuromuscular training stimulus, but also as a structured exposure protocol, where the
psychological benefits of the program are not only present, but expected to be a fundamental part
of its design.

Clinical Implications

The FIFA 11+ program may represent a practical and low-cost adjunct within return-to-sport
rehabilitation programs for soccer players recovering from lower-extremity. To enhance physical
performance and neuromuscular control, the results of this study indicate that the FIFA 11+
program may also facilitate psychological recovery during rehabilitation. emerging viewpoint that
an effective return to sport should be undertaken within a biopsychosocial framework instead of
depending exclusively on physical recovery metrics [2**4 Clinicians should consider
incorporating both physical and psychological outcome measures when evaluating readiness to
return to sport.
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Limitations

Several limitations should be acknowledged. First, the sample size was relatively small, limiting
statistical power and generalizability. Second, the inclusion of multiple injury types introduced
clinical heterogeneity. Third, the intervention duration was limited to eight weeks and did not allow
long-term follow-up. Finally, biomechanical assessment relied on two-dimensional video analysis
rather than three-dimensional motion capture.

Conclusion and recommendations

This pilot mixed-methods study suggests that the FIFA 11+ neuromuscular training program may
positively influence biomechanical and psychological return-to-sport outcomes in previously
injured soccer players. Participants in the intervention group demonstrated improvements in
landing mechanics, dynamic balance, limb symmetry, psychological readiness, and fear of reinjury
following the intervention period. However, the findings should be interpreted cautiously due to
the relatively small sample size and heterogeneous injury population. Larger randomized
controlled studies with longer follow-up periods are required to confirm these findings.
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