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Abstract: Background: CAI frequently develops following recurrent lateral ankle sprains in 

recreational football players and is associated with impaired neuromuscular control, balance 

deficits, and functional limitations. Deficits in proximal hip muscle strength may alter lower 

extremity biomechanics and compromise dynamic balance, contributing to persistent ankle 

instability. Self-reported ankle instability reflects the functional impact of CAI and may be 

linked with proximal muscle performance and postural control. Objective: To correlate 

isometric hip muscle strength, dynamic balance, and self-reported ankle instability in 

recreational male football players with CAI. Method: A pilot study was conducted with 20 

male recreational football players with chronic ankle instability. Hip isometric strength was 

determined using a handheld dynamometer, dynamic balance was evaluated using YBT-LQ, 

and self-reported ankle instability was evaluated using the CAIT. Results: Significant 

moderate -to- strong positive correlations was seen between outcome measures. Conclusion: 

Greater hip muscle strength is associated with better dynamic balance and improved self-

reported ankle stability in recreational male football players with CAI, highlighting the 

importance of hip strengthening in CAI rehabilitation.  
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INTRODUCTION 

Football (soccer) is among the most globally recognized team sports. Lateral ankle sprains, in 

particular, show a markedly high recurrence rate in this population; a systematic review of 
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sporting populations reported that recurrent ankle sprain was the most common pattern (61%) 

among soccer players with previous injuries [1,2].  

CAI is marked by recurrent ankle sprain, episodes of “giving way”, or a persistent feeling of 

instability. Recurrent ankle sprains often result from insufficient rehabilitation or premature 

return to play, which can lead to CAI. The injury depends on various intrinsic and extrinsic 

factors, such as age, intensity of training, playing surface, footwear, muscle strength, flexibility, 

balance, and neuromuscular control [3]. Recreational players face increased vulnerability 

because they often have less structured training, inadequate warm-up routines, and limited 

access to professional rehabilitation services. These conditions can contribute to a higher 

incidence of CAI [4].  

Subjects with CAI exhibit altered muscle activation patterns throughout the entire limb; these 

are evident during functional tasks such as transitioning from double-leg to single-leg stance, 

during a single-leg rotational squat and responding to sudden ankle inversion [5,6]. The 

isometric strength in the frontal (abductors, adductors) and transverse (external rotators) planes 

was evaluated. These muscle groups were chosen because their strength differs significantly 

between males and females, whereas hip flexion and extension strength show no sex-specific 

differences [7].  

Emerging data indicate that individuals with CAI exhibit reduced isometric peak torque at both 

the ankle and hip joints, supporting the concept that proximal weakness may contribute to 

impaired dynamic control and balance during single-limb activities common in football [8]. In 

football-specific populations, the hip abductor–adductor strength ratio is significantly 

associated with dynamic balance performance, highlighting the importance of balanced hip 

strength for postural control during sport-specific tasks [9].  Despite this growing body of 

evidence, findings across studies are not entirely consistent. The study reported that although 

subjects with CAI exhibited deficits in isometric hip strength, these deficits did not 

significantly influence dynamic stability during a functional landing task [10]. 

The existing inconsistency in findings limits a clear understanding of the contribution of 

proximal hip strength to dynamic balance and functional instability. Considering the mixed 

evidence on the influence of isometric hip strength on dynamic balance, along with the limited 

focus on recreational male football players. To address this gap, the present study investigates 

the correlation among parameters in recreational male football players with CAI. 
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RESEARCH METHODOLOGY  

This pilot correlational study was conducted to examine the relationships among isometric hip 

muscle strength, dynamic balance, and self-reported ankle instability in recreational male 

football players with CAI. Ethical approval was obtained.  

Participants 

A total of 20 recreational male football players aged 18–30 years with CAI were recruited using 

convenience sampling from local football clubs and sports facilities in Mangaluru. Participants 

must have had a severe ankle sprain (leading to pain, swelling and a period of no activity of at 

least 24 hours) more than 12 months prior to study commencement, at least two episodes of 

ankle "giving way" during the previous six months and/or recurrent ankle sprains or a persistent 

feeling of instability, and a CAIT score of ≤24. Participants with a history of lower-limb 

musculoskeletal surgery, sustained fractures requiring realignment, or experienced an acute 

lower-limb musculoskeletal injury within the preceding three months that could influence 

lower-limb function were excluded. 

Outcome Measures 

Isometric Hip Muscle Strength 

Strength of hip abductors, ER and adductors was assessed using a hand-held dynamometer 

(HHD)11,12]. 

Dynamic Balance 

It was carried out using the YBT-LQ; it has excellent reliability for assessing dynamic postural 

control [13]. 

Self-Reported Ankle Instability 

It was assessed using the CAIT, a validated patient-reported outcome measure.[14]  

Procedure 

Participants were screened using the CAIT questionnaire to confirm eligibility. After obtaining 

written informed consent, demographic information was recorded, and the limb exhibiting the 

lesser CAIT score was selected. Isometric hip muscle strength was first assessed, followed by 
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the YBT-LQ. The same investigator performed all assessments under standardized testing 

conditions.  

Statistical Analysis 

Data were processed using SPSS version 25.0. Mean ± standard deviation were calculated 

(Table 1). Data normality was verified using the Shapiro–Wilk test. Pearson's correlation was 

conducted to determine the relationships among outcome measures. Statistical significance was 

established at p < 0.05.  

RESULTS 

The mean age of the subjects was 24.90 ± 2.40 years, and the mean BMI was 23.05 ± 0.92 

kg/m². The mean YBT-LQ Composite Score was 96.15 ± 2.50%, while the mean CAIT score 

was 20.20 ± 1.24. 

Table 1: Descriptive characteristics of recreational male football players with CAI. 

Variable Mean ± SD Minimum Maximum 

Age (years) 24.90 ± 2.40 20.00 29.00 

BMI (kg/m²) 23.05 ± 0.92 21.60 24.50 

Hip Abductor Strength (kg) 18.65 ± 2.16 15.00 23.00 

Hip Adductor Strength (kg) 17.50 ± 2.61 13.00 22.00 

Hip External Rotator Strength (kg) 15.30 ± 2.05 12.00 19.00 

CAIT Score 20.20 ± 1.24 18.00 23.00 

YBT-LQ Composite Score 96.15 ± 2.50 92.00 101.00 
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Table 2. Pearson's correlation analysis of the study variables 

Parameters Correlated Parameter r p-value 

CAIT Score YBT-LQ Composite Score 0.517 0.020 

CAIT Score Hip Abductor Strength 0.578 0.008 

CAIT Score Hip Adductor Strength 0.635 0.003 

CAIT Score Hip External Rotator Strength 0.678 0.001 

YBT-LQ Composite Score Hip Abductor Strength 0.684 0.001 

YBT-LQ Composite Score Hip Adductor Strength 0.667 0.001 

YBT-LQ Composite Score Hip External Rotator Strength 0.801 <0.001 

 

Pearson's correlation analysis demonstrated statistically significant positive correlations among 

the study variables (Table 3). A moderate positive correlation was observed between the CAIT 

score and the YBT-LQ Composite Score (r = 0.517, p = 0.020). The YBT-LQ Composite Score 

was significantly correlated with hip abductor strength (r = 0.684, p = 0.001), hip adductor 

strength (r = 0.667, p = 0.001), and hip external rotator strength (r = 0.801, p < 0.001). The 

CAIT score demonstrated significant positive correlations with hip abductor strength (r = 

0.578, p = 0.008), hip adductor strength (r = 0.635, p = 0.003), and hip ER strength (r = 0.678, 

p = 0.001). 
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Figure 1. Scatter plots illustrating the relationships between the study variables. (A) 

CAIT score vs YBT-LQ Composite Score; (B) CAIT score vs Hip Abductor Strength; 

(C) CAIT score vs Hip Adductor Strength; (D) CAIT score vs Hip External Rotator 

Strength; (E) YBT-LQ Composite Score vs Hip Abductor Strength; (F) YBT-LQ 

Composite Score vs Hip Adductor Strength; (G) YBT-LQ Composite Score vs Hip 

External Rotator Strength. 

DISCUSSION: 

The current study findings revealed significant relationships between proximal hip muscle 

strength, dynamic postural control and perceived ankle stability. This supports the notion that 
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CAI is not limited to the ankle joint but may involve neuromuscular deficits affecting the entire 

lower-limb kinetic chain. 

Hip abductor strength and the YBT-LQ composite score demonstrate a moderate association. 

Similarly, a higher hip abductor–adductor strength ratio was related to better dynamic balance 

performance in football players [9]. Evidence from Olszewski et al. indicated that stronger 

isometric hip abductors contributed to better dynamic balance in males with CAI. Those with 

CAI may adopt a hip-dominant postural control strategy to compensate for distal ankle deficits 

during balance tasks [13]. However, Mulligan and DeVahl reported that hip abductor strength 

demonstrated little relationship with modified SEBT performance in subjects with ankle 

instability. The authors further stated that static hip strength measures could not differentiate 

those with CAI from healthy controls [15]. A possible explanation for the difference in findings 

may be related to variations in participant characteristics, balance assessment procedures and 

hip strength testing methods. Hip external rotators and YBT-LQ composite score have shown 

strong correlation, indicating stronger hip external rotators may compensate for distal 

instability and contribute to superior dynamic balance performance. These findings are 

supported by Olszewski et al. [13]. 

Isometric hip strength was associated with CAIT score. Consistent with this finding, Lu et al. 

documented reduced hip abductor strength and lower CAIT scores in a female cohort study 

[16]. The study reported that individuals with more severe CAI demonstrated lower isometric 

hip abductor strength, emphasizing the role of proximal musculature in maintaining functional 

ankle stability [18]. Evidence from meta-analyses indicates that strengthening the hip 

abductors, ER, and extensors can enhance patient-reported outcomes in musculoskeletal 

conditions such as patellofemoral pain syndrome (PFPS), highlighting the functional 

importance of proximal hip musculature during lower-extremity rehabilitation [17,18]. 

Supporting the correlation between the CAIT score and YBT-LQ composite score, the authors 

suggested that lower CAIT scores were associated with impaired balance performance and 

reduced neuromuscular control during dynamic activities [19]. Similarly, Peng et al. reported 

that CAIT showed significant limitation in dynamic balance and proprioceptive function in 

subjects with CAI [20]. Overall, this supports the notion that proximal hip musculature 

contributes to the functional management and rehabilitation of CAI. 
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CONCLUSION 

The present study demonstrated significant positive relationships among the evaluated 

parameters. Clinically, these results emphasize the need for incorporating proximal hip 

strengthening and dynamic balance training into rehabilitation and injury prevention programs. 

Improving proximal neuromuscular control and lower limb stability to enhance functional 

performance during football activities. 

Limitations 

limitations due to the small sample size from a specific group of participants, namely 

recreational male football players with CAI. Experimental studies are required to further test 

assumptions. 
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