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Background: Patients who incur an anterior cruciate ligament (ACL) injury and undergo ACL reconstruction (ACLR) have the
intention of returning to sports at their pre-injury level; however, many do not return to the pre-injury level. This study aims to
investigate the common factors that hinder patients from resuming sports activities following ACLR and to assess how these barriers
impact their ability to return to sports. We hypothesized that patients’ psychological factors, including fear of reinjury, would
significantly influence their decision to return to sport after ACL reconstruction.

Methods: In this cross-sectional study, 138 patients who had undergone ACL reconstruction surgery were examined. The research
methodology involved conducting interviews to gather comprehensive data on demographic, psychological, and physical factors that
impact the resumption of sports activities following ACLR. The factors considered encompassed knee-related symptoms, life-related
reasons, and choice-related reasons, such as fear of reinjury.

Results: Among the 138 participants who were included, the mean age was 33.49 + 9.19 years, with only 39 (28.3%) patients
indicated a successful return to their pre-injury activity levels. The obstacles preventing the resumption of sports activities were more
commonly attributed to reasons such as fear of reinjury (79.8%) and persistent knee symptoms (78.8%), rather than choice-related
reasons (excluding fear of reinjury) (23.2%), such as lack of time or interest, and life-related reasons (18.2%), including work, family,
and education. In addition, patients who completed the rehabilitations were 6.277 times more likely to return to the previous level of
activity (95% CI 1.801-21.880; P = 0.001).

Conclusion: This research places emphasis on the impact of psychological factors, particularly the fear of reinjury, more commonly
in male, on the decision to resume sports activities. In addition, persistent knee symptoms and completion of rehabilitation after ACLR
is another factors contributing in returning to sport. Psychological evaluation and counseling may identify those less likely to return to
sport, allowing for more targeted interventions to further improve ACLR outcomes.
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Introduction
The anterior cruciate ligament (ACL) serves as a critical force within the knee joint. Its primary role is to limit the
anterior movement of the tibia relative to the femur, contributing to the overall stability of the knee joint." Injuries to the
ACL are not uncommon, particularly among athletes, and can have a substantial impact on knee stability and function.*
Anterior cruciate ligament reconstruction (ACLR) is a widely performed surgical intervention aimed at restoring knee
function and enabling individuals to resume sports activities post-injury.* Several international studies have investigated
the outcomes of ACLR, revealing varying success rates in the return to sport ranging from 33% to 92.5%. These studies
often cite factors such as age, gender, and surgical technique as influential determinants.>® Additionally, accompanied
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Existing literature underscores the complex interplay of physical and psychological factors in the return-to-sport
journey post-ACLR.® Persistent knee symptoms, encompassing pain, weakness, instability, stiffness, and swelling, have
been identified as key determinants affecting an individual’s ability to resume sporting activities.”'° Moreover, psycho-
logical factors such as fear of reinjury have been consistently reported as a significant barrier.'' "> Additionally, life-
related reasons, such as occupational commitments and familial responsibilities, have been acknowledged as potential
barriers in various studies.'*'*

This study was conducted to add to the existing literature and identifying the factors that impact the decision to
resume sports activities after ACLR. Through the analysis of the experiences of individuals who have undergone ACL
reconstruction surgery in Jordan, the study seeks to offer evidence-based suggestions that can improve rehabilitation
strategies for this specific population, mainly in our region. The study hypothesizes that persistent knee symptoms, life-
related factors, and psychological barriers, significantly influence patients’ decisions to return to sports following ACLR.

Methods
Study Design and Population

This cross-sectional study was conducted using a structured questionnaire at a tertiary teaching hospital with patients
referred from all over the country, including patients who underwent ACL reconstruction surgery performed by a sports
medicine specialist. Data collection for the study was carried out between May 2023 and February 2024. The inclusion
criteria for the study are patients aged at least 18 years who underwent primary ACL reconstruction, with or without
meniscal injury and patients were included if at least one year had passed since their ACL reconstruction surgery. The
exclusion criteria for this study were patients who experienced a re-injury post-ACLR, patients who were not physically
active before the surgery, and patients who underwent posterior cruciate ligament reconstruction.

The main objective of this study is to assess the common factors that prevent patients from returning to sport after
ACLR and to evaluate the effects of these factors on returning to sport. Also, this study may help patients who underwent
ACL reconstruction surgery to deal and live with this situation and to get back to their normal lifestyle by achieving
preinjury levels of activity. Results from this study may guide efforts to enhance the return to sports after ACLR.

Surgical Technique

The surgeries were performed arthroscopically by the same surgeon at a single institution, under either spinal or general
anesthesia based on the patient’s condition and preference. Patients were positioned supine on the operating table, and
a clinical examination under anesthesia was conducted, including Lachman and pivot shift tests to confirm knee
instability and varus and valgus stress tests to assess for other ligamentous injuries. A pneumatic tourniquet was applied
to the upper thigh, and a table-side post with a foot support maintained the knee in 90° flexion. Prophylactic antibiotics
(second-generation cephalosporins) were administered before tourniquet inflation. Skin preparation was performed with
povidone-iodine 10% solution, and standard anteromedial and anterolateral portals were created for arthroscopic access.
Diagnostic arthroscopy confirmed ACL rupture, evaluated meniscal and chondral conditions, and addressed associated
injuries.

After confirming the ACL rupture, the Semitendinosus and Gracilis tendons were harvested from the ipsilateral side
through a 3 cm oblique incision on the anteromedial proximal tibia. Subcutaneous dissection exposed the tendons, which
were harvested using a tendon harvester. The tendons were cleaned of excess tissue, and a quadrupled graft was prepared
on a workstation. High-strength sutures (No. 2 Orthocord®, DePuy Mitek) were used to whipstitch both ends of the graft.
Graft diameter and length were measured, and grafts less than 8 mm in diameter were excluded. The femoral tunnel
footprint was identified arthroscopically via the anteromedial portal by hyperflexing the knee and using the resident’s
ridge as a reference point. A guidewire was drilled using a femoral guide, followed by reaming an appropriately sized
tunnel. Similarly, a tibial tunnel was prepared using a tibial tunnel guide to place a guide pin at the ACL footprint, and
a cannulated drill was used to create the tunnel according to the graft dimensions.

The prepared graft was passed through the tibial and femoral tunnels, and its positioning and alignment were
confirmed arthroscopically. The graft was secured in the femoral tunnel using an adjustable loop suspensory fixation
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device (RIGIDLOOP™ Adjustable, DePuy Mitek) and tensioned at 20°-30° knee flexion. On the tibial side, the graft
was fixed using bioabsorbable interference screws (MILAGRO®™ Advance Interference Screw, DePuy Mitek).
Arthroscopic evaluation verified appropriate tension and the absence of impingement throughout the knee’s range
of motion. Closure by layers was done for tendon harvest site using Vicryl 0, and skin closure for all wounds was
done using non absorbable sutures and sterile dressing was applied. Hemostasis was checked after deflating the
tourniquet.

Data Collection

The questionnaire was administered via telephone by healthcare workers who underwent data collection training for
cross-sectional studies. Data collection via telephone interview was chosen to maximize accessibility and ensure
a larger sample size. To avoid potential response bias, neither the surgeon nor clinical staff conducted telephone
interviews. The participants gave verbal consent after being briefed on the study’s aim and purpose and the
individual’s right to withdraw at any time. Healthcare workers were on hand during questionnaire administration
to address any participant concerns. The sample size calculation was performed using G¥*Power (version 3.1.9.7).
With parameters set at an effect size of 0.5, an alpha level of 0.05, and a power of 0.80, the analysis determined that
at least 128 participants were necessary to achieve adequate statistical rigor for testing mean differences. In total,
274 eligible patients were contacted, and 138 agreed to participate and completed the survey. However, some
patients were unreachable or did not answer, so we cannot definitively state that these patients declined
participation.

The research was carried out in adherence to the ethical guidelines outlined in the Declaration of Helsinki. This study
was approved by the institutional review board of the institute as well as the scientific research committee of the medical
faculty at the University of Jordan (Approval No.1020228432) and no form of identification was included at any point
throughout the study and the privacy of patients was ensured.

Study Tool

After a thorough literature review, the survey utilized in this study was carefully adjusted from that applied by Flanigan
et al,'” in their study on kinesiophobia and persistent knee symptoms after ACLR, with due consideration given to its
relevance to our research objectives. An expert panel of orthopedic surgeons and researchers methodically designed the
survey to align with the aims of the investigation and checked it for conceptual equivalence, clarity, comprehensibility,
face, and content validity.

The questionnaire encompassed demographic inquiries such as age, gender, weight, height, and smoking status.
Additionally, it covered aspects concerning rehabilitation completion, the side of the ACL injury, associations with
meniscus tears, and whether patients had successfully returned to their previous level of activity before the ACL
injury. For those who had not resumed their pre-injury activity level, reasons were sought, including knee-related
symptoms (knee feels unstable, lack of motion, knee hurts with activities, knee or leg muscles feel weak, and knee
swelling), life-related factors (about job demands, educational pursuits, familial related, including pregnancy,
childcare, and marital status changes), and choice-related considerations (disinterest in resuming activity at the
same level, time constraints, fear of reinjury, and recommendations against returning to the previous level).

Statistical Analysis

All data were entered into Microsoft Excel software (Version 16.83), where they were recorded, initial organization, and
cleaned. The data were described using variability analysis in the form of means + standard deviation. The socio-
demographic factors were calculated and provided as frequencies (percentages). Pearson’s chi-square test and Fisher’s
exact test were used to assess the association between categorical variables. Independent-samples ¢-test was used to
assess the mean difference between the returners and non-returners regarding several continuous variables. SPSS version
27.0 (Chicago, USA) was used for the analysis. The figures were created using R (version 2.8.2). All variables with a P
value <0.05 were considered statistically significant.
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Results

Demographics

In total, 138 participants were included in the analysis of this study. The mean age of the participants was 33.49 + 9.19
years and ranged from 19 to 56. Among the patients, 123 (89.1%) were males and 15 (10.9%) were females. The mean
BMI among returners was 27.04 = 4.72, indicating an overall overweight population. The right-sided injury was slightly
more common, with 55.1% and 75.4% having an associated injury. Among the patients, only 39 (28.3%) returned to
sport after the ACL injury, and 99 (71.8%) did not return. Table 1 summarizes the demographics of the study.

The frequency of the reasons for patients not returning to sport after ACL injury treatment showed that fear of
reinjury alone was reported by 79.8% of the patients, followed by residual knee symptoms (78.8%), other choice-related
reasons excluding fear of injury (23.2%), and life-related reasons (18.2%) (Figure 1).

Upon analysis, there was no significant mean difference between the age, height, weight, and BMI of the returners
and non-returners. There was no significant association between returning or not and age categories, gender, BMI
categories, smoking, ACL side, or associated injury. However, patients who completed the rehabilitations were 6.277
times more likely to return to the previous level of activity compared to those who did not complete the rehabilitation
(95% CI 1.801-21.880; P = 0.001).

Table | Demographics of the Study Population

Variables Total Returners Non-Returners | P value
(n=39) (n=199)

Age, years 3349 £ 9.19 32.23 +£ 9.96 33.98 + 8.87 0316

Age, years <30 58 (42.0) 20 (51.3) 38 (384) 0.277
31-40 48 (34.8) 13 (33.3) 35 (35.4)
>41 32 (23.2) 6 (15.4) 26 (26.3)

Gender Male 123 (89.1) 34 (87.2) 89 (89.9) 0.762
Female 15 (10.9) 5(12.8) 10 (10.1)

Height, Cm 174.08 £ 882 | 17449 £ 9.10 | 173.92 + 8.75 0.735

Weight, Kg 81.90 + 1542 | 79.28 + 12.57 | 82.93 + 16.35 0.212

BMI 27.04 + 4.72 26.04 + 3.73 27.44 + 5.01 0.077

Categorical BMI Underweight | 2 (1.5) 0 (0) 2 (2.0 0.126
Normal 42 (30.4) 14 (35.9) 28 (28.3)
Overweight 63 (45.7) 21 (53.9) 42 (42.4)
Obesity 31 (22.5) 4 (10.3) 27 (27.3)

Smoking Yes 60 (43.5) 13 (33.3) 47 (47.4) 0.182
No 78 (56.5) 26 (66.7) 52 (52.5)

ACL side Right 76 (55.1) 18 (46.2) 58 (58.6) 0.254
Left 62 (44.9) 21 (53.9) 41 (41.4)

Meniscal tear Yes 104 (75.4) 25 (64.1) 79 (79.8) 0.078
No 34 (24.6) 14 (35.9) 20 (20.2)

Completed rehabilitation | Yes 101 (73.2) 36 (92.3) 65 (65.7) 0.001*
No 37 (26.8) 3(7.7) 34 (34.3)

Note: The data is represented as mean * standard deviation for continuous variables including age, height, weight, and BMI. The other
variables are described as n (%). P value was calculated using independent sample t-test for continuous variables and chi-square test or
Fisher’s exact test for categorical variables. * indicates a P value < 0.05.
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Figure | The reasons for patients not returning to sport after ACL injury treatment.

Knee Symptoms-Related Reasons

The majority of non-returners reported pain (58.6%) and weakness (56.6%) as significant deterrents. A notable portion
reported stiffness (20.2%) and swelling (17.2%) as factors contributing to non-return. The least common knee-symptom-
related reason was instability (16.2%).

Life-Related Reasons

Life-related factors such as job (14.1%) played a major role in the non-return decisions, followed by education (4.0%)
and marital status change (2.0%). About 30% of females reported that education was one of the issues that led to not
returning to sport after ACL injury, compared to only 1.1% of males (OR = 37.714 95% CI 3.454—411.791; P = 0.003).

Choice-Related Reasons

Fear of reinjury was the most common (79.8%) reason for not returning to sport after an ACL injury. A subset of non-
returners expressed disinterest (12.1%) or time constraints (9.1%) as reasons for not resuming sports. Moreover, males
were more likely to report fear of reinjury than females (OR = 4.933 95% CI 1.269-19.186; P = 0.027). Table 2
summarizes reasons for non-returning to sports after ACL reconstruction surgery.

Table 2 Summary of the Reasons for the Patients Not Returning to Sport After ACL Injury

Knee Symptoms-Related Reason Life-Related Reason Choice-Related Reason
Pain Weakness | Swelling | Stiffness | Instability Job Education Marital Fear of Not No Advised not
status reinjury | interested time to return
change
Male 50 (56.2) 51 (57.3) 14 (15.7) 17 (19.1) 15 (16.9) 13 (14.6) 1 (1.1) 2(22) 74 (83.1) 9 (lo.1) 9 (lo.1) 8(9)
Female 8 (80) 5 (50) 3 (30) 3 (30) 1 (10) 1 (10) 3 (30) 0 (0) 5 (50) 3 (30) 0 (0) 0 (0)
Total 58 (58.6) 56 (56.6) 17 (17.2) | 20 (20.2) 16 (16.2) 14 (14.1) 4 (4.0) 2 (2.0 79 (79.8) 12 (12.1) 9 (9.1) 8 (8.1)

Notes: participants were able to select more than one choice, so the percentage is not 100%. P value was calculated using Fisher’s Exact test and significant value with
P value <0.5 was for the education and fear of reinjury.
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Discussion

Our study provides critical insights into the barriers faced by patients attempting to return to sport after ACL
reconstruction. The cohort of patients allowed for a detailed exploration of demographic, psychological, and physical
factors, providing insights into the complex landscape of return-to-sport decisions. The most common reasons for
patients not returning to sport after ACL injury treatment were fear of reinjury followed by residual knee symptoms,
other choice-related reasons (excluding fear of reinjury), and life-related reasons. In addition, patients who completed the
rehabilitation were more likely to return to the previous level of activity compared to those who did not complete the
rehabilitation.

Despite the widely recognized effectiveness of anterior cruciate ligament reconstruction (ACLR) in improving knee
function, our investigation found that a large proportion of patients (71.7%) did not go back to their pre-injury activity
levels after ACL reconstruction surgery. The prevalence of an older patients in our study relative to other study
populations, however, may account for this low return to sport rate. A meta-analysis of forty-eight studies demonstrated
that only 44% of patients returned to competitive sports post-ACLR.'> Moreover, Muller et al’s study reported that only
48.6% of participants returned to their preinjury sports level.'® In contrast, Ardern et al’s study showed that, on average,
65% of individuals returned to their pre-injury sport levels after ACL reconstruction.'” Additionally, Sepulveda et al’s
study indicated that 81% of athletes returned to some form of sport, while only 65% returned to their pre-injury level and
55% returned to competitive sports.'®

Central to the reluctance to return to sport was the pervasive fear of reinjury, identified as the predominant barrier.
This resonates massively with existing literature.'®'*>* These studies collectively underscore the profound psychologi-
cal impact of kinesiophobia, which has been defined as “an excessive, irrational fear of physical movement and activity.
This fear stems from a perceived vulnerability to experiencing pain or reinjury”.>> This condition has been frequently
cited as preventing an athlete’s return to sport after ACLR,?® and in a recent scoping review they found that this condition
is the most prevalent psychological barrier to postoperative rehabilitation.'' Several studies concluded that kinesiophobia
raises the risk of re-injury, lower Knee injury and Osteoarthritis Outcome Score (KOOS) scores, decreased muscle
strength, and worse performance, concluding that they should be evaluated before returning to sports.>’ 2’ Moreover,
patients with higher fear had lower activity levels, reduced hop performance and quadriceps strength, and a higher risk of
a second ACL injury within 2 years of returning to sport.”® Even though another study that included 38 individuals within
two years post-ACLR found that those with a higher fear of re-injury adopted a protective strategy, showing increased
muscle activation, likely to stabilize the knee.’® To address these challenges, tailored interventions such as cognitive-
behavioral therapy, gradual exposure therapy, psychosocial support groups, mindfulness techniques, and educational
programs are essential.

Another significant factor contributing to hesitancy in returning to sports was the substantial prevalence of knee-
related symptoms, with pain and weakness identified as primary determinants affecting individuals’ ability to resume
sporting activities. While these findings align with broader studies on ACLR outcomes,'® our study provides specific
insights into the prevalence of these symptoms within the Jordanian population. A comparative analysis with the study
conducted by Flanigan et al reveals that, despite substantial improvements in knee symptom scores often noted in ACL
outcomes studies, non-returners frequently mentioned lingering knee symptoms, particularly pain.'® This observation
aligns with the research by Lentz et al, where persistent symptoms were identified as a robust independent predictor of
the lack of return to sport after ACLR.?' Furthermore, our study, showed a considerable percentage of participants who
identified stiffness and swelling as contributing factors hindering their return to sports. Notably, among males, instability
emerged as a prominent reason, aligning with their reported knee symptoms. This observation holds psychological
significance, suggesting potential psychological implications for individuals experiencing instability.

The harmony between our results and those of Flanigan et al underscores the universal challenges posed by persistent
knee symptoms post-ACLR, emphasizing the imperative need for interventions designed to address these specific
issues.'® Implementing structured interventions such as specific exercises, monitoring pain thresholds, or incorporating
psychological support could be instrumental in addressing these specific issues. Moreover, life-related reasons, compris-
ing 6.78% of responses in our study, were identified as a notable barrier, with job-related factors predominating. This
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aligns with Burland et al’s work, emphasizing the broader psychosocial challenges individuals face post-ACLR."* We
also found that some individuals who do not return to sports attribute it to a lack of interest or time constraints. Further
investigation into these factors may reveal underlying motivational and scheduling difficulties that could be alleviated
through personalized counseling and time-management interventions.

According to our study, patients who successfully completed their rehabilitation were 6.277 times more inclined to go
back to their previous level of activity in comparison to those who did not finish the rehabilitation. Previous research has
demonstrated that individuals might need an extended period of postoperative rehabilitation beyond the typical recom-
mendation to achieve a successful return to competitive sports post ACL reconstruction surgery.>* Rehabilitation that
focuses on managing pain and swelling, protecting the graft, restoring range of motion, and strengthening muscles plays
a vital role in the return to sports.>® These findings underscore the importance of a comprehensive and individualized
rehabilitation program in facilitating a safe and successful return to sport following ACL reconstruction.

In Brophy et al’s study, the findings indicate that younger age and male gender are associated with a higher
likelihood of returning to play after ACL reconstruction among soccer players.** However, our results show that
gender and age were not significant factors affecting the return to sport following ACL reconstruction surgery.
While Brophy et al ‘s study underscore the influence of age as a determinant factor in return-to-play outcomes, it
specifically focuses on soccer players, while our research examines a broader population undergoing ACL recon-
struction surgery.®* Other important variables like weight and height were obtained, and the corresponding body
mass index (BMI) was computed. In our study, a significant proportion of participants were classified as overweight
(45.65%), In contrast, the Korkoman et al study indicates that approximately half of the respondents had an average
BMI, with a lower prevalence of overweight individuals (26.36%).?> Overall, these comparative results underscore
the importance of considering BMI distribution in the context of research on ACL reconstruction outcomes and
return to sport.

Kim et al’s study revealed significant findings regarding the adverse effects of smoking on the outcomes of ACL
reconstruction and the increased knee instability observed in heavy smokers. This suggests that smoking may have
a significant role to play in the recovery process following surgery.*® It is important to highlight that Kim et al’s study
also indicated that patients who quit smoking at least one month prior to ACL reconstruction achieved outcomes
comparable to non-smokers, indicating the potential for improvement through smoking cessation. Conversely, our own
research did not establish a significant association between smoking status and the ability to return to sports. It is crucial
to emphasize the higher prevalence of smoking in our group compared to the majority of ACLR cohorts. The findings
from Novikov et al’s study enhance the growing evidence suggesting a strong association between cigarette smoking and
outcomes following ACL reconstruction.’” These findings could provide valuable insights for orthopedic surgeons,
emphasizing the importance of considering smoking status when counseling patients about the potential impact on the
outcomes of ACL reconstruction.

Based on the findings, our study emphasizes the importance of an individualized approach to postoperative
care. It is recommended to incorporate pre-surgery psychological evaluations for patients undergoing ACL
reconstruction (ACLR). Utilizing validated surveys to assess anxiety, fear of reinjury, and kinesiophobia can
provide valuable insights into each patient’s psychological profile. This proactive approach enables clinicians to
identify patients with heightened psychological concerns before surgery, allowing for the implementation of
targeted strategies to address these barriers. Tailored interventions, such as cognitive-behavioral therapy and
enhanced rehabilitation protocols focusing on pain management, strength restoration, and joint flexibility, are
crucial. By addressing both psychological and physical aspects of rehabilitation, this comprehensive approach can
significantly improve the overall success of ACLR procedures. Additionally, managing patient expectations
regarding knee symptoms during rehabilitation can further optimize outcomes, enhancing the overall rehabilitation
experience.

Despite the valuable insights offered by this study on the return to sport after ACLR, our study is not without
limitations. A limitation of this study pertains to the demographic composition of the cohort, which features an older
population, a higher proportion of males, and a greater prevalence of smoking compared to typical ACLR cohorts. This
demographic imbalance can potentially impact the generalizability of the study findings, as factors such as age, gender,
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and smoking habits can influence both the occurrence and outcomes of ACLR. Furthermore, the study focuses on
demographics in Jordan, limiting the findings’ generalizability. Moreover, the reliance on telephone interviews introduces
the potential for response bias. The study could have benefited from a more comprehensive psychological assessment
tool to understand better the intricate interplay between mental health and the decision-making process post-ACLR.
Additionally, while focusing on the decision to return to sports post-ACLR, a more nuanced exploration of actual sports-
related performance and satisfaction post-surgery could provide a more comprehensive understanding of the outcomes.
Finally, an objective evaluation was not conducted, limiting the identification of common factors contributing to
persistent knee symptoms and kinesiophobia, such as muscle wasting and weakness. These are critical factors that affect
the return to sports post-injury.

Future research endeavors should incorporate diverse methodologies, including qualitative approaches, to capture
a more detailed understanding of the psychological and sociocultural factors influencing return to sport in the Jordanian
context. Additional longitudinal studies tracking participants over time could provide valuable insights into the long-term
effects of ACLR on return-to-sport outcomes such as injury recurrence, psychological well-being, and overall athletic
performance. Moreover, future research could expand on our findings by incorporating validated psychological scales to
further delineate the impact of fear on return-to-sport outcomes.

Conclusion

Our study sheds light on the intricate obstacles encountered by individuals after undergoing anterior cruciate ligament
reconstruction (ACLR), which greatly influence their return to sports. The majority of participants did not manage to
resume their pre-injury level of activity, primarily due to the fear of reinjury and persistent knee symptoms. To optimize
postoperative outcomes, tailored interventions that address both the psychological and physical challenges encountered
by these patients should be taken into consideration. In order to enhance future rehabilitation protocols, it is crucial to
adopt a balanced approach that integrates patient-specific counseling that consider the disparities and barriers related to
individuals’ lives. By incorporating comprehensive psychological assessments, validated surveys, and continuous
monitoring of patients’ post-surgery progress, interventions can be refined to contribute to a more holistic approach to
postoperative care. These findings provide valuable insights into the global discourse on ACLR outcomes, highlighting
the importance of individualized strategies in optimizing postoperative rehabilitation.
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