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Abstract

Lower extremity injuries are among the most common injuries encountered in athletes participating in various sports.
Deficits in core stability may contribute to altered lower limb biomechanics, impaired neuromuscular control, and
increased injury risk. Core stability training has emerged as an important component of injury prevention programs due

to its role in enhancing trunk control and movement efficiency.

Objective

To investigate the influence of core stability training on lower extremity injury risk among athletes.
Methods

A randomized controlled experimental study was conducted among 30 athletes aged 18-25 years. Participants were
randomly assigned to an experimental group (n = 15) and a control group (n = 15). The experimental group received a
structured core stability training program in addition to regular sports training, whereas the control group continued
their routine sports training alone for eight weeks. Lower extremity injury risk was assessed using the Functional
Movement Screen (FMS), Y-Balance Test (YBT), and Landing Error Scoring System (LESS). Pre- and post-intervention
assessments were performed. Data were analyzed using paired and independent t-tests with the level of significance set

at p <0.05.
Results

The experimental group demonstrated significant improvements in FMS scores, Y-Balance Test performance, and LESS
scores compared with the control group (p < 0.05). These findings indicate a reduction in lower extremity injury risk

following core stability training.
Conclusion

Core stability training significantly improves movement quality, dynamic balance, and landing mechanics, thereby

reducing lower extremity injury risk among athletes.
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Introduction

Sports participation offers numerous health and performance benefits; however, athletes are frequently exposed to
musculoskeletal injuries, particularly involving the lower extremities. Injuries such as ankle sprains, knee ligament
injuries, and muscle strains account for a large proportion of sports-related injuries and often lead to reduced

performance, prolonged rehabilitation, and time away from sport (Hootman et al., 2007).

Core stability has become an important focus in sports physiotherapy because of its role in maintaining postural control
and movement efficiency. Core stability refers to the ability of the muscles of the trunk, pelvis, and hip to maintain
appropriate alignment and control during functional activities (Akuthota & Nadler, 2004). The core acts as a central link
in the kinetic chain, allowing effective transfer of forces between the upper and lower extremities during athletic

movements.

Deficits in core stability may alter lower limb biomechanics and increase stress on the joints of the lower extremities.
Poor trunk control can contribute to faulty movement patterns, impaired balance, and inefficient force absorption during
dynamic tasks, thereby increasing injury risk (Kibler et al., 2006). Consequently, improving core stability has been

suggested as an important strategy for injury prevention.

Dynamic balance and neuromuscular control are essential for maintaining stability during sports-specific activities.
Athletes with better balance are more capable of controlling body movements and adapting to changing environmental
demands, reducing the likelihood of injury (Hrysomallis, 2011). Furthermore, movement quality has been identified as
an important predictor of injury risk. The Functional Movement Screen (FMS) is commonly used to identify movement
limitations and asymmetries, and lower FMS scores have been associated with a greater risk of musculoskeletal injury
(Kiesel et al., 2007). Similarly, poor dynamic balance measured through the Y-Balance Test has been linked to an
increased risk of lower extremity injury (Plisky et al., 2006).

Although previous studies have reported beneficial effects of core stability exercises on balance and functional
performance, evidence regarding their influence on lower extremity injury risk factors remains limited. Therefore, the
present study was undertaken to investigate the influence of core stability training on lower extremity injury risk among

athletes.

Need of the Study

Lower extremity injuries remain a major concern in sports. Identifying effective preventive strategies is essential for
minimizing injury incidence. Core stability training may offer a practical and cost-effective intervention to improve

movement quality and reduce injury risk among athletes.
Statement of the Problem

"Influence of Core Stability Training on Lower Extremity Injury Risk in Athletes"
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Objectives of the Study

1. To evaluate the effect of core stability training on Functional Movement Screen scores.

2. To determine the effect of core stability training on dynamic balance.

3. To assess the influence of core stability training on landing mechanics.

4. To examine changes in lower extremity injury risk following core stability training.
Hypotheses

Null Hypothesis (Ho)

Core stability training will have no significant influence on lower extremity injury risk among athletes.

Alternative Hypothesis (Hi1)

Core stability training will significantly reduce lower extremity injury risk among athletes.

Research Methodology

Research Design : Randomized Controlled Experimental Design

Participants

Total Sample: 30 Athletes
Age: 18-25 Years

Male and Female Athletes

Sampling Technique : Simple Random Sampling

Inclusion Criteria

Competitive athletes
Age between 18 and 25 years
Minimum 2 years of sports participation

Willingness to participate

Exclusion Criteria

Current lower extremity injury
Recent surgery
Neurological disorders

Vestibular dysfunction
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Outcome Measures
Primary Outcome Measures
1. Functional Movement Screen (FMS)
2. Y-Balance Test (YBT)
3. Landing Error Scoring System (LESS)
Intervention Protocol
Experimental Group
Core Stability Training + Regular Sports Training
Frequency: 3 sessions/week
Duration: 8 weeks
Session Duration: 30 minutes
Core Stability Exercises
Weeks 1-2
e Abdominal drawing-in maneuver

e Front plank

e Side plank

e Bird-dog
Weeks 3—4

e Dead bug

e Bridge progression

e Swiss ball stabilization
Weeks 5-6

e Single-leg bridge

¢ Dynamic plank variations

¢ Medicine ball trunk rotations
Weeks 7-8

e Sport-specific core drills

e Perturbation training
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¢ Functional movement integration exercises
Control Group :Regular Sports Training Only
Statistical Analysis

Mean + SD

e Frequency and Percentage

e Paired t-test

e Independent t-test

e Significance Level: p <0.05
Results

Table 1 Demographic Characteristics of Participants (N =30)

Variable Category Frequency
Age

18-20 years 9 30.0

21-23 years 14 46.7

24-25 years 7 233
Gender

Male 16 533
Female 14 46.7

Table 1 presents the demographic characteristics of the participants included in the study. Regarding age distribution,
the majority of the athletes (46.7%, n = 14) belonged to the 21-23 years age group. Participants aged 18-20 years
constituted 30.0% (n =9) of the sample, while those aged 24-25 years accounted for 23.3% (n=7).

In terms of gender, male athletes comprised 53.3% (n = 16) of the participants, whereas female athletes represented
46.7% (n = 14). The relatively balanced distribution of male and female participants provides adequate representation

of both genders in the study.

Overall, the sample consisted predominantly of young adult athletes, with the largest proportion falling within the 21—
23 years age category. The near-equal representation of male and female athletes enhances the generalizability of the

findings across both genders.
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Table 2 Baseline Characteristics of Experimental and Control Groups

Experimental Mean +
Variable SD Control Mean + SD p-value
Age (Years) 2147+1.71 2120+ 1.84 0.684
Height (cm) 169.10 £ 7.12 168.70 £ 6.95 0.821
Weight (kg) 63.40 +£8.21 62.90 +7.88 0.784

Table 2 compares the baseline characteristics of the experimental and control groups prior to the intervention. The mean
age of participants in the experimental group was 21.47 + 1.71 years, while the control group had a mean age of 21.20

+ 1.84 years. The difference was not statistically significant (p = 0.684).

The mean height of the experimental group was 169.10 £ 7.12 cm compared to 168.70 £ 6.95 cm in the control group,
with no significant difference observed between the groups (p = 0.821). Similarly, the mean body weight was 63.40 +
8.21 kg in the experimental group and 62.90 + 7.88 kg in the control group, showing no statistically significant
difference (p =0.784).

Since all p-values were greater than 0.05, there were no significant differences between the experimental and control
groups at baseline. This indicates that both groups were comparable and homogeneous before the implementation of

the core stability training program.

Table 3 Comparison of Functional Movement Screen (FMS) Scores Between the Groups

Group

Pre-test Post-test Mean Difference | t-value
Experimental

1320+1.24 1640 +1.18 3.20 7.41%
Control

13.33+1.30 13.87+1.22 0.54 1.28

Table 3 presents the comparison of Functional Movement Screen (FMS) scores between the experimental and control
groups before and after the intervention. The experimental group showed a marked improvement in FMS scores, with
the mean score increasing from 13.20 + 1.24 at pre-test to 16.40 + 1.18 at post-test. This resulted in a mean difference
of 3.20 points, with a t-value of 7.41, indicating a statistically significant improvement following the core stability

training program (p < 0.05).

In contrast, the control group demonstrated only a slight increase in FMS scores from 13.33 + 1.30 at pre-test to 13.87
+ 1.22 at post-test. The mean difference was 0.54 points, with a t-value of 1.28, which was not statistically significant
(p > 0.05).These findings suggest that core stability training significantly improved functional movement patterns and

movement quality among athletes, thereby potentially reducing the risk of lower extremity injuries.
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Table 4 Comparison of Dynamic Balance Scores Between The Groups ( Y-Balance Test Scores)

Group Pre-test Post-test Mean Difference | t-value
Experimental 82.60£5.11 92.10+4.54 9.50 7.05%
Control 8293 £5.28 84.00+5.17 1.07 1.14

Table 4 presents the comparison of dynamic balance scores measured using the Y-Balance Test in the experimental and
control groups. The experimental group demonstrated a significant improvement in dynamic balance, with mean scores
increasing from 82.60 £ 5.11 at pre-test to 92.10 £ 4.54 at post-test. This resulted in a mean difference of 9.50 points,
with a t-value of 7.05, indicating a statistically significant improvement following the core stability training program (p

<0.05).

In contrast, the control group showed only a minimal increase in Y-Balance Test scores from 82.93 + 5.28 at pre-test to
84.00 + 5.17 at post-test. The mean difference was 1.07 points, with a t-value of 1.14, which was not statistically
significant (p > 0.05).

These findings indicate that core stability training effectively enhanced dynamic balance and postural control among

athletes, which may contribute to a reduction in lower extremity injury risk during sports participation.

Table 5 : Comparison of Landing Error Scoring System (LESS) Scores Between the Groups

Group

Pre-test Post-test Mean Difference | t-value
Experimental

720+1.16 433 +0.98 2.87 6.62%
Control

7.07 £1.20 6.73 £1.15 0.34 1.09

Table 5 presents the comparison of Landing Error Scoring System (LESS) scores between the experimental and control
groups before and after the intervention. The experimental group showed a substantial reduction in LESS scores, with
mean values decreasing from 7.20 £ 1.16 at pre-test to 4.33 £ 0.98 at post-test. This resulted in a mean difference of
2.87 points, with a t-value of 6.62, indicating a statistically significant improvement in landing mechanics following the

core stability training program (p < 0.05).

In contrast, the control group demonstrated only a slight reduction in LESS scores from 7.07 & 1.20 at pre-test to 6.73
+ 1.15 at post-test. The mean difference was 0.34 points, with a t-value of 1.09, which was not statistically significant

(p>0.05).
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Since lower LESS scores indicate better landing technique and reduced injury risk, these findings suggest that core
stability training significantly improved landing mechanics and may contribute to lowering the risk of lower extremity

injuries among athletes.

Table 6 Post-Test Comparison Between Groups

Experimental Control Mean =+
Variable t-value p-value
Mean £+ SD SD
FMS Score 16.40+1.18 13.87+1.22 5.21 0.001*
YBT Score 92.10+4.54 84.00£5.17 448 0.001*
LESS Score 433 £0.98 6.73 £1.15 5.07 0.001*

Table 6 presents the post-test comparison of Functional Movement Screen (FMS), Y-Balance Test (YBT), and Landing
Error Scoring System (LESS) scores between the experimental and control groups. The experimental group achieved
significantly higher FMS scores (16.40 = 1.18) compared to the control group (13.87 £ 1.22), with a t-value of 5.21 and
a statistically significant difference (p = 0.001). Similarly, the experimental group demonstrated significantly better
dynamic balance, as evidenced by higher YBT scores (92.10 + 4.54) than the control group (84.00 = 5.17) (t=4.48, p
=0.001).

Furthermore, the experimental group recorded significantly lower LESS scores (4.33 £ 0.98) compared to the control
group (6.73 £ 1.15), indicating superior landing mechanics and reduced lower extremity injury risk (t=5.07, p=0.001).
These findings suggest that core stability training was effective in improving movement quality, dynamic balance, and

landing performance, thereby reducing lower extremity injury risk among athletes.
Discussion

The present study investigated the influence of core stability training on lower extremity injury risk among athletes.
The demographic data showed that most participants were aged 21-23 years, with a relatively balanced distribution of
male and female athletes. Baseline characteristics revealed no significant differences between the experimental and

control groups in terms of age, height, and weight, indicating group homogeneity prior to intervention.

The findings of the study also demonstrated a significant improvement in Functional Movement Screen (FMS) scores
in the experimental group following eight weeks of core stability training, whereas only minimal changes were observed
in the control group. Improved FMS scores reflect enhanced movement quality, mobility, stability, and neuromuscular
control, which are important factors in reducing injury risk. Core stability training strengthens the lumbopelvic region
and promotes efficient force transfer during athletic activities. These findings are consistent with those of Akuthota and
Nadler (2004), who emphasized the role of core musculature in injury prevention and functional stability. Similarly,
Kibler et al. (2006) reported that core stability provides a stable foundation for efficient lower extremity movement and

athletic performance.

The results further revealed significant improvements in Y-Balance Test scores among athletes who underwent core
stability training. Dynamic balance is essential for maintaining postural control during sports-specific movements and
is closely associated with injury prevention. Improved balance may enhance joint stability and reduce excessive

movement patterns that predispose athletes to injury. These findings are supported by Sandrey and Mitzel (2013), who
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reported significant improvements in dynamic balance following a core stability programme. Likewise, Hrysomallis

(2011) highlighted that balance ability is strongly related to athletic performance and lower extremity injury prevention.

The study also showed a significant reduction in Landing Error Scoring System (LESS) scores in the experimental
group, indicating improved landing mechanics. Better trunk control may reduce excessive knee valgus and abnormal
loading during landing tasks, thereby lowering injury risk. Similar observations were reported by Plisky et al. (2006),

who demonstrated that deficits in dynamic stability are associated with an increased risk of lower extremity injuries.

The post-test comparison further confirmed the effectiveness of the intervention, with the experimental group showing
significantly better FMS, Y-Balance Test, and LESS scores than the control group. These results suggest that core

stability training positively influences movement quality, balance, and landing biomechanics.

The findings are also supported by Indian studies. Sighamoney et al. (2019) reported significant improvements in
balance and functional performance among badminton players following core strengthening exercises. Similarly, Churi
and Varadharajulu (2018) observed enhanced dynamic balance and functional performance after a structured core
training programme. Additional support comes from Solanki and Gill (2021), who found significant improvements in
dynamic balance and athletic performance following core stability training. More recently, Niyamathullah et al. (2025)

reported that core stability exercises effectively improved dynamic balance and lower limb function in athletes.

However, a partially contrasting finding was reported by Niyamathullah et al. (2025), who observed that although core
stability training improved dynamic balance and lower body power, plyometric training produced greater gains in certain
performance measures. Overall, the present findings indicate that core stability training is an effective strategy for
improving functional movement, balance, and landing mechanics, thereby reducing lower extremity injury risk among

athletes.
Conclusion

The present study concluded that eight weeks of core stability training significantly improved functional movement
patterns, dynamic balance, and landing mechanics among athletes. These improvements indicate enhanced
neuromuscular control and reduced lower extremity injury risk. Therefore, core stability training is an effective strategy

for injury prevention and should be incorporated into regular athletic conditioning programmes.
Recommendations

1. Core stability training should be included as a regular component of athletic conditioning and injury prevention

programmes.

2. Coaches, sports physiotherapists, and strength and conditioning specialists should incorporate structured core

exercises to improve movement quality and reduce lower extremity injury risk.
3. Future studies should include larger sample sizes to improve the generalizability of the findings.

4. Similar research may be conducted among athletes from specific sports such as football, hockey, basketball,

volleyball, and badminton.

5. Future investigations should examine the long-term effects of core stability training on injury incidence and

athletic performance.
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6. Comparative studies may be undertaken to evaluate the effectiveness of core stability training against other

injury prevention interventions such as plyometric, neuromuscular, or balance training programmes.

7. Future research should incorporate biomechanical and electromyographic assessments to better understand the

mechanisms underlying improvements in movement control and injury risk reduction.

8. Studies involving different age groups, competition levels, and female athletes separately are recommended to

explore sport- and population-specific responses to core stability training.
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