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Introduction
Football is an intermittent, high-intensity team sport in which periods of low and

moderate-intensity activity are frequently interspersed with rapid running, accelerations,
decelerations, and changes of direction. In recent years, the intensity and frequency of these
high-speed actions have increased considerably. Therefore, in addition to aerobic endurance,
players must possess the ability to repeatedly perform high-intensity movements and maintain the
quality of skill execution under fatigue. Alongside these performance demands, lower extremity
injuries particularly those affecting the knee and ankle remain a major concern in football, with
many injuries occurring during landing, deceleration, and change-of-direction movements.

Appropriate neuromuscular control plays a crucial role in force absorption, maintaining
balance, and reducing the risk of injury. Integrated neuromuscular training, which combines
strength, balance, core stability, plyometric, and agility exercises, has been shown to
simultaneously enhance physical performance and contribute to injury prevention. However,
limited evidence exists regarding the simultaneous effects of such training on aerobic capacity
and motor control indicators in young football players. Therefore, the present study aimed to
examine the effects of eight weeks of integrated neuromuscular training on aerobic capacity,
resting heart rate, balance, and landing quality in 18-20-year-old male football players.

Method

This study was conducted as a randomized controlled trial with a pretest—posttest design. Thirty
football players were randomly assigned to an experimental group and a control group (15
participants in each group). The experimental group performed integrated neuromuscular training
three sessions per week for eight weeks, while the control group continued their regular football
training. Aerobic capacity was assessed using the 12-minute Cooper test, dynamic balance using
the Y-Balance test, and landing quality using the Landing Error Scoring System (LESS). Data were
analyzed using analysis of covariance (ANCOVA).

Results

Following the intervention, the estimated maximal oxygen uptake in the experimental
group was significantly higher than that of the control group, with an adjusted mean
difference of 4.78 ml-kg !'min! (p <0.001, np? = 0.766). A significant reduction in resting
heart rate was also observed. Dynamic balance improved with an adjusted mean difference
0of 35.9 cm (p <0.001, np* = 0.656). Additionally, the landing error score decreased by 1.55
points, indicating fewer movement errors and improved landing quality (p < 0.001, np? =
0.492).

Conclusions

The findings of the present study indicated that eight weeks of integrated neuromuscular
training led to improvements in aerobic capacity, reductions in resting heart rate, enhanced
dynamic balance, and fewer landing errors in 18-20-year-old male football players. The training
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program, which incorporated strength, balance, plyometric, landing control, and change of
direction exercises, was able to simultaneously improve players’ physiological fitness and motor
control. The results also suggested that improvements in dynamic balance may partly explain the
observed enhancement in landing quality. From a practical perspective, implementing this
progressive, multi component program as part of the warm-up three times per week may provide
a practical and cost-effective strategy for coaches, enabling them to improve both physical
performance and movement quality without adding separate training sessions.

However, the results should be interpreted with caution due to several limitations, including
the indirect estimation of VO2.max using the Cooper test, the relatively small sample size, and the
two-dimensional assessment of landing mechanics. Future studies are recommended to include
larger samples and more precise measurement methods.
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