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Abstract:

Background: This comparative study aimed to evaluate the effects of neuromuscular training with ballistic
stretching on male NCC cadets experiencing symptoms of medial tibial stress syndrome (MTSS) during their
basic training period.

Design: A systematic experimental approach was undertaken to assess MTSS prevention strategies among NCC
cadets during their basic training and drilling phase.

Methods: Seventy young male NCC cadets without cardiovascular disease participated voluntarily, with an age
range of 15 to 24 years. Among them, 50 cadets reported MTSS symptoms in the past 12 months. Prior to the
study, pain rates, lower extremity joint range of motion, and muscle tone were assessed. The participants were
then divided into two groups of 25 cadets each, with one group undergoing ballistic stretching and the other
neuromuscular training.

Results: The average age of all NCC cadets was 19.76 years, with an average weight of 63.23 kg and average
height of 175.39 cm. Before the experiment, the average range of motion for G1 (ballistic stretching) was 92.9%,
which increased to 99.23% after the intervention, resulting in a recovery of 6.33%. For G2 (neuromuscular
training), the range of motion improved from 91.7% to 96.4%, with a recovery of 4.7%. Ballistic stretching
showed a higher recovery percentage compared to neuromuscular training in reducing MTSS symptoms.

Conclusion: This study concludes that both ballistic stretching and neuromuscular training are effective in
reducing the risk of MTSS among NCC cadets. However, ballistic stretching yielded a higher recovery percentage,
indicating its potential as a beneficial exercise for MTSS management in this population.

Keywords: NCC cadets, MTSS (medial tibial stress syndrome), NMT (neuromuscular training), Ballistic
Stretching.

Introduction

Medial tibial stress syndrome (MTSS), also known as shin splints, is a common injury in
physically active individuals, particularly those involved in military training and sports. This
condition is characterized by pain and tenderness along the inner edge of the tibia, which can
significantly affect a person’s ability to perform physical activities. The incidence of MTSS is
high among male NCC cadets, who undergo rigorous physical training as part of their military
training.
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Neuromuscular training (NMT) and ballistic stretching (BS) are two commonly used
interventions to prevent and manage MTSS. NMT s a training approach that focuses on
improving the neuromuscular control and strength of the lower extremities, while BS is a
dynamic stretching technique that involves rapid and explosive movements to increase the
range of motion of the muscles.

The purpose of this study is to compare the effects of NMT and BS on male NCC cadets with
MTSS. The study aims to evaluate the impact of these interventions on pain, functional ability,
and biomechanical factors associated with MTSS.

Previous studies have shown that NMT can significantly reduce the incidence and severity of
MTSS in military populations. NMT has been found to improve the strength and stability of
the lower extremities, which can help to reduce the stress on the tibia and prevent the
development of MTSS.

On the other hand, BS has been shown to improve the flexibility and range of motion of the
muscles, which can help to reduce the risk of injury and improve the performance of physical
activities. However, the effects of BS on MTSS have not been well studied, and its use as a
treatment for MTSS is still a subject of debate.

This study will contribute to the existing literature on the prevention and management of MTSS
in military populations. The findings of this study will help to inform the development of
effective interventions to prevent and manage MTSS in NCC cadets and other physically active
individuals.

The study will be conducted over a period of 12 weeks, during which the participants will be
randomly assigned to either the NMT or BS group. The participants will undergo a series of
assessments, including pain and functional ability assessments, biomechanical assessments,
and muscle strength and flexibility assessments.

The study will be conducted in accordance with the ethical principles of research involving
human subjects, and the results will be disseminated through scientific publications and
conferences.

In summary, this study aims to evaluate the effects of NMT and BS on male NCC cadets with
MTSS. The findings of this study will provide valuable insights into the prevention and
management of MTSS in military populations and contribute to the development of effective
interventions to reduce the burden of this condition.

Design and Methodology
Study Design:

This study employed a comparative experimental design to evaluate the effects of
neuromuscular training and ballistic stretching on male NCC cadets with medial tibial stress
syndrome during the basic training period.
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Participants:

Inclusion Criteria:

Age: 15 to 24 years.

Active NCC cadets undergoing training at least 5 days per week.
Male NCC cadets.

VAS score of at least 1 or more indicating pain.

Exclusion Criteria:

Inactive NCC cadets.

Age below 15 or above 24 years.

NCC cadets with cardiovascular health issues.

Cadets with any muscular disorder.

Sampling and Setting:

The participants were recruited from Galgotias University, Uttar Pradesh.

Seventy male NCC cadets who met the inclusion criteria and provided voluntary consent were
included in the study after approval from the ethical committee of Galgotias University.

Assessment Procedures:

Prior to the intervention, pain intensity was assessed using the Visual Analogue Scale (VAS),
range of motion (ROM) of joints was measured using a Goniometer, and muscle tone of lower
extremities was evaluated using the Modified Ashworth Scale (MAS).

Fifty out of the 70 cadets reported symptoms of MTSS in the last 12 months, with ankle
(76.5%) and knee (70%) being the most prevalent regions of pain.

All participants were divided into two groups of 25 cadets each based on random assignment:
Group 1 (G1): Received ballistic stretching exercises.

Group 2 (G2): Received neuromuscular training.

Interventions:

G1 (Ballistic Stretching):

Sessions lasted 30 minutes/day, 5 days/week, for 8 weeks.

Exercises included ankle stretches, butterfly stretching, wall pushing stretch, and standing
hamstring stretch.

G2 (Neuromuscular Training):
Sessions lasted 30 minutes/day, 5 days/week, for 8 weeks.

Exercises included one-leg standing, one-leg squat, jumping side to side, and half hip twist.
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Fig.3: Wall Pushing Stretch.
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Fig.4: Standing Hasmtring Stretch.

Fig.5: One Leg Standing.
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Fig.6: One Leg Squat.

T
REEEEEE )
L\l‘!!;;E' i

Fig.7: Jump Side To Side.

Outcome Measures:

Pain areas were assessed and recorded for both groups at the beginning and end of the
intervention period.

Anthropometric measurements including age, weight, and height were recorded for both
groups.

Data Analysis:

The data analysis for our study involved using SPSS 27.0 for statistical analysis and Microsoft
Excel 2021 for visual representation. We conducted an independent T-test to compare pain
areas between the ballistic stretching (G1) and neuromuscular training (G2) groups at baseline
and a paired T-test to analyze changes within each group from pre- to post-intervention.
Descriptive statistics summarized participant characteristics, and visual representations were
created to illustrate the data. The results were interpreted to determine the effectiveness of each
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intervention in reducing pain areas associated with medial tibial stress syndrome among male
NCC cadets.

Result

The study yielded significant insights into the efficacy of neuromuscular training and ballistic
stretching interventions for male NCC cadets with medial tibial stress syndrome (MTSS)
during basic training. Demographic data indicated a typical age range of 19-20 years with slight
variations in weight and height between the two intervention groups. Analysis of passive range
of motion (ROM) revealed notable improvements post-intervention in both groups, particularly
in the ankle and knee regions for the ballistic stretching group. Muscle tone, a key indicator of
flexibility and stiffness, significantly decreased in both groups, showcasing the effectiveness
of the interventions in enhancing muscle flexibility. The Visual Analogue Scale (VAS) scores,
which reflect pain intensity, exhibited a substantial decrease post-intervention for both groups,
indicating reduced pain levels. Graphical representations vividly illustrated these
improvements, emphasizing the positive impact of tailored exercise regimens on MTSS
management. Overall, the findings suggest that both neuromuscular training and ballistic
stretching are valuable strategies for alleviating symptoms and improving functional outcomes
in male NCC cadets with MTSS during their rigorous basic training period. Further research
with larger cohorts and extended follow-up durations could strengthen these conclusions and
guide more precise rehabilitation protocols for similar populations.

The demographic data (Table 1) revealed that the average age, weight, and height of all NCC
cadets were 19.76 years, 63.23 kg, and 175.39 cm, respectively. Group 1 (Ballistic Stretching)
had an average age of 19.86 years, weight of 61.6 kg, and height of 174.88 cm, while Group 2
(Neuromuscular Training) had an average age of 19.66 years, weight of 64.86 kg, and height
of 175.9 cm.

The analysis of passive range of motion (ROM) (Table 2) showed improvements in both groups
post-intervention. Before the experiment, Group 1 had a mean ROM of 44.542 + 36.2977,
which increased to 47.592 + 38.9802 after the experiment. Group 2 had a mean ROM of 44.721
+ 36.4387 before the experiment, which slightly increased to 46.65 + 37.1723 after the
experiment.

The muscle tone data (Table 5) indicated a significant decrease in both groups after the
intervention. Group 1 had a mean muscle tone of 0.04 £ 0.2912 before the experiment, which
decreased to 0.004 £ 0.0189 after the experiment. Group 2 showed a decrease from 0.396 +
0.2631 to 0.011 + 0.0315 in muscle tone.

The Visual Analogue Scale (VAS) scores (Table 9) demonstrated a substantial reduction in
pain levels for both groups post-intervention. Group 1's VAS score decreased from 3.27 + 1.534
before the experiment to 0.33 £ 0.617 after the experiment. Similarly, Group 2's VAS score
decreased from 3.47 + 1.302 to 0.33 + 0.617.
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Overall, the results indicate that both ballistic stretching and neuromuscular training were
effective in improving passive ROM, reducing muscle tone, and alleviating pain associated

with medial tibial stress syndrome in male NCC cadets.

Table and graph

Variables Group N Mean Std. Deviation Sig.
G1 (BS) 25 20.03 2.142
Age 0.035
G2 (NMT) 25 19.56 1.374
) G1 (BS) 25 174.88 4.873
Height 0.569
G2 (NMT) 25 175.9 4.006
_ G1 (BS) 25 62.8 7.133
Weight 0.23
G2 (NMT) 25 63.67 4.806
Table.1: demographic Data of the Cadets.
Passive ROM Group N Mean Std. Deviation Sig.
G1 (BS) 25 | 44.542 36.2977
Before Experiment 0.968
G2 (NMT) | 25 | 44.721 36.4387
G1 (BS) 25 | 47.592 38.9802
After Experiment 0.889
G2 (NMT) | 25 | 46.65 37.1723

Table.2: Passive ROM of Both Groups Before and After Experiment.

G1 Group (Ballistic Stretching)

Range of motion | Before experiment After experiment Recovery (%)
Hip 95.40% 99.30% N 4.1%
Knee 92% 98.70% N 6. 7%
Ankle 91.30% 99.70% N 8.4%
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Table.3: ROM of Group 1 before and after the experiment .

Range Of Motion

110.00%

100.00%

- Bl mll ml
Hip Knee Ankle

B G1 Group (Stretching) Before experiment

B G1 Group (Stretching) After experiment

Graph.1: ROM of Group 1 before and after the Experiment.

G2 Group (Neuromuscular Training)
Range of motion Before experiment After experiment Recovery (%)
Hip 95.50% 99.20% N 3%
Knee 88% 91.20% N 3.4%
Ankle 91.50% 98.80% N T7.3%

Table.4: ROM of Group 2 before and after the Experiment.

Range Of Motion

mG2 GrommrgNeuromuscular Trajripg) Before experimgnie

110.00%
100.00%
90.00%
80.00%

M G2 Group (Neuromuscular Training) After experiment

Graph.2: ROM of Group 2 before and after the Experiment.
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Data related with Muscle Tone:

Muscle Tone Group N | Mean | Std. Deviation | Std. Error Mean | Sig.
G1(BS) | 25 |0.404 0.2912 0.055

Before Experiment 0.589

G2 (NMT) | 25 | 0.396 0.2631 0.0497

G1(BS) | 25 | 0.004 0.0189 0.0036

After Experiment 0.037

G2 (NMT) | 25 | 0.011 0.0315 0.006

Table.5: Muscle Tone of both group before and after the study.
G1 Group (Ballistic Stretching)
Muscle Tone | Before experiment After experiment Recovery (%)
Hip 3.6 0 100.00%
Knee 2.9 0 100.00%
Ankle 4.2 0.1 97.60%
Foot 0.6 0 100.00%
Table.6: Muscle tone of Group 1 before and after Experiment.
Muscle Tone
5
1 b _
Hip Knee Ankle Foot
B G1 Group (Ballistic Stretching) Before experiment
G1 Group (Ballistic Stretching) After experiment
Graph.3: Muscle tone of Group 1 before and after the experiment.
G2 Group (Neuromuscular Training)

Muscle Tone Before experiment After experiment Recovery (%)
Hip 3.6 0 100.00%
Knee 1.6 0 100.00%
Ankle 5.1 0.1 98.00%
Foot 0.8 0 100.00%
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Table.7: Muscle tone of Group 2 before and after the experiment.

Muscle Tone

Hip Knee Ankle Foot

o N B O

B G2 Group (Neuromuscular Training) Before experiment

G2 Group (Neuromuscular Training) After experiment

Graph.4: Muscle Tone of Group 2 Before and after the experiment.

VAS Score
60
50
40
30
20
10
0 -
Before After Experiment
Experiment
B Group 1 (Ballsitic Stretching) Group 2 (NMT)

Graph.5: VAS score of both the group before and after the experiment.

Discussion

The study aimed to compare the effects of neuromuscular training (NMT) and ballistic
stretching (BS) on male NCC cadets with medial tibial stress syndrome (MTSS). MTSS is a
common injury in physically active individuals, particularly those involved in military training
and sports, characterized by pain and tenderness along the inner edge of the tibia.

Previous studies have shown that NMT can significantly reduce the incidence and severity of
MTSS in military populations by improving the strength and stability of the lower extremities,
which can help to reduce the stress on the tibia and prevent the development of MTSS. On the
other hand, BS has been shown to improve the flexibility and range of motion of the muscles,
which can help to reduce the risk of injury and improve the performance of physical activities.

The study design employed a comparative experimental design to evaluate the effects of NMT
and BS on male NCC cadets with MTSS during the basic training periods. The participants
were recruited from Galgotias University, Uttar Pradesh, and seventy male NCC cadets who
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met the inclusion criteria and provided voluntary consent were included in the study after
approval from the ethical committee of Galgotias University.

The participants were divided into two groups of 25 cadets each based on random assignment.
Group 1 (G1) received ballistic stretching exercises, and Group 2 (G2) received neuromuscular
training. The interventions lasted for 30 minutes/day, 5 days/week, for 8 weeks.

The outcome measures included pain areas, anthropometric measurements, and muscle tone of
lower extremities. The data analysis involved using SPSS 27.0 for statistical analysis and
Microsoft Excel 2021 for visual representation.

The results showed that both NMT and BS were effective in improving passive ROM, reducing
muscle tone, and alleviating pain associated with MTSS in male NCC cadets. The analysis of
passive range of motion (ROM) showed improvements in both groups post-intervention, with
Group 1 having a mean ROM of 47.592 + 38.9802 and Group 2 having a mean ROM of 46.65
+ 37.1723.

The muscle tone data indicated a significant decrease in both groups after the intervention, with
Group 1 having a mean muscle tone of 0.004 + 0.0189 and Group 2 showing a decrease from
0.396 + 0.2631 to 0.011 + 0.0315[1]. The Visual Analogue Scale (VAS) scores demonstrated
a substantial reduction in pain levels for both groups post-intervention.

Conclusion

In conclusion, the study found that both NMT and BS were effective in improving functional
ability and reducing pain in male NCC cadets with MTSS. The findings of this study will help
to inform the development of effective interventions to prevent and manage MTSS in NCC
cadets and other physically active individuals.

Limitation

Small Sample Size: More participants could have strengthened the study's statistical power
and increased the generalizability of the findings.

Intensity of Physical Activity: The exercise intensity could have been higher to better simulate
real-world military training conditions and evaluate the interventions' effectiveness in more
demanding scenarios.
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