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Abstract

Bodybuilding, as a sports discipline, involves a rigorous training regimen primarily focused on
developing muscle hypertrophy and maximal strength. Practiced at both recreational and
competitive levels, bodybuilding entails systematic and progressive loading of the
musculoskeletal system, resulting in significant biomechanical stress on muscle groups, joints,
and myofibrillar units involved (Zemper, 2005). Repeated stress, particularly in the absence of
appropriate recovery strategies, increases susceptibility to muscle injuries, which can range
from mild muscle strains to partial or complete muscle fiber tears (Orchard & Best, 2002).
Muscle injuries not only affect immediate athletic performance but can also significantly impact
the continuity of training, functional balance, and, in severe cases, compromise the athlete’s
long-term ability to compete at a high level (Jarvinen et al., 2005). Consequently, preventing
these dysfunctions has become a strategic priority in modern sports performance management
(Ekstrand et al., 2011).
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Introduction

Kinesiotherapy, a core component of rehabilitation sciences, is a therapeutic
intervention that utilizes controlled movement and targeted exercise to restore and optimize
bodily function (Kisner & Colby, 2012). In the context of bodybuilding, kinesiotherapy
emerges as a vital resource, not only in post-injury recovery but also as a proactive tool for
injury prevention (Andrade et al., 2010). Through personalized interventions based on detailed
functional assessments, kinesiotherapists can identify muscle imbalances, mobility deficits, or
motor control impairments that may predispose athletes to injuries (Myer et al., 2006).

Therapeutic exercise programs aim to enhance muscle flexibility, restore agonist-
antagonist balance, and strengthen the kinetic chains involved in strength training movements
(Page et al., 2010). Additionally, kinesiotherapy significantly contributes to the development
of proprioception and stability in major joints (shoulders, knees, hips), thereby reducing the risk
of dysfunctional compensations and repetitive trauma (Lephart et al., 1998).

In this context, the purpose of this study is to evaluate the effectiveness of a
kinesiotherapy program specifically designed for bodybuilding athletes. The study aims to
compare the effects of this program on the risk of muscle injuries in two distinct groups: an
experimental group, which benefits from integrated kinesiotherapeutic intervention, and a
control group, which continues training per their usual routine without additional functional
recovery interventions (Brukner & Khan, 2012). Through a comparative analysis of injury
frequency, recovery time, and functional progress, the study seeks to highlight the importance
of incorporating kinesiotherapy into the physical training plans of high-performance
bodybuilders.
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Materials and Methods
Participants
e The study included 60 bodybuilders, aged between 20 and 45 years, divided into two
groups:
e Experimental Group (n=27): Participants who followed a personalized kinesiotherapy
program.
e Control Group (n=33): Participants who continued their usual training without
kinesiotherapeutic intervention.
Inclusion Criteria
To ensure the internal validity of the study and the homogeneity of the investigated
sample, strict inclusion criteria were applied. Selection was based on clinical, functional, and
ethical considerations to minimize the influence of external variables and to clearly highlight
the effects of kinesiotherapeutic intervention on the risk of muscle injuries.
Active Bodybuilding Practitioners for at Least 2 Years
Selected participants had a minimum of two years of experience in practicing
bodybuilding at an amateur level. This condition ensured that subjects had undergone a phase
of neuromuscular adaptation specific to strength training and were familiar with exercise
execution techniques, training regimens, and the general structure of a muscle development
program. This criterion guaranteed a comparable level of preparation, reducing variability due
to lack of experience or inadequate athletic training.
No Major Surgical Interventions in the Last 12 Months
Another essential eligibility criterion was the absence of major surgical interventions
(e.g., arthroscopies, ligament reconstructions, joint replacements) in the year prior to inclusion
in the study. This condition aimed to exclude cases where postoperative recovery might have
negatively influenced biomechanical parameters, muscle strength, joint mobility, or the risk of
recurrence. It also allowed for an unbiased evaluation of the kinesiotherapy program’s effects
on a functional locomotor system without recent major trauma.
Signed Informed Consent
All participants were thoroughly informed about the study’s purpose, the structure of
the intervention program, potential risks, and possible benefits. Subsequently, each participant
signed an informed consent form in accordance with the requirements of the organizing
institution’s Ethics Committee. This process complied with the provisions of the Declaration

of Helsinki and the standards of good practice in biomedical research. Ensuring informed
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consent was not only an ethical obligation but also a guarantee of the participants’ voluntary
and conscious collaboration throughout the study.
Kinesiotherapy Program
The kinesiotherapy program implemented in this study was designed to prevent muscle
injuries by optimizing the functional parameters of the locomotor system. The therapeutic
intervention spanned 12 months and was structured progressively, tailored to the needs and
training level of each participant in the experimental group.
The program integrated the following components:
Initial Functional Assessment
Prior to the commencement of the program, all participants underwent a standardized
functional evaluation. This assessment encompassed tests for:
e Muscle flexibility (utilizing protocols such as Sit and Reach, Thomas Test, etc.),
e Joint mobility (assessed via goniometry at major joint levels),
e Muscle balance (evaluated through agonist-antagonist ratios using electromyographic
and manual methods),
e Motor control and postural stability (assessed via tests such as the Y-Balance Test,
Flamingo Balance Test, etc.).
The objective of this evaluation was to identify imbalances, asymmetries, and
neuromuscular dysfunctions that may constitute risk factors for injury development.
Weekly Postural Correction Sessions
Participants engaged in weekly specialized postural reeducation sessions, supervised by
a kinesiotherapist. These sessions incorporated exercises targeting:
e Biomechanical alignment of body segments,
e Body awareness through visual and tactile feedback,
e Strengthening of postural chains via isometric and isotonic exercises with progressive
resistance.
The goal was to achieve global postural rebalancing and mitigate chronic tension in
antigravitational musculature.
Daily Flexibility and Active Stretching Exercises
The program included a daily protocol of active stretching exercises, with emphasis on
muscle groups repeatedly stressed in bodybuilding (pectorals, hamstrings, quadriceps, hip

flexors, gastrocnemius). Dynamic active stretching was applied during the warm-up phase,
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while static stretching was implemented post-training. The total daily duration allocated to this
component was approximately 15-20 minutes.
Neuromuscular Activation Techniques

To enhance motor control and selective muscle reactivation, the following techniques
were employed:

e Proprioceptive Neuromuscular Facilitation (PNF) techniques (contract-relax, hold-
relax),

e Exercises targeting synergistic muscle chain activation (e.g., gluteals and scapular
girdle),

e Guided multiplanar functional mobilizations.

These techniques aimed to reeducate motor patterns and prevent dysfunctional
compensations during strength training.
Stabilization and Muscle Balance Programs

Participants underwent twice-weekly dynamic stabilization sessions, featuring exercises
on unstable surfaces (e.g., Bosu, balance boards, proprioceptive balls). The focus was on
activating core musculature, stabilizing the pelvic and scapular girdles, and enhancing
intersegmental coordination within closed kinetic chains. These interventions were critical for
maintaining neuromuscular control under load and preventing compensatory instabilities.
Progress Monitoring via Monthly Assessments and Personalized Training/Recovery Logs

Each participant received monthly functional reevaluations, with program adjustments
based on the evolution of motor indicators. Concurrently, athletes maintained personalized logs
documenting daily parameters (exercise types, perceived pain, difficulty, general condition).
These data were utilized by the research team to assess program compliance and the progressive
efficacy of the intervention.

Participants in the experimental group benefited from a tailored kinesiotherapy
program, structured based on initial functional assessment outcomes. The program was
implemented over 12 months, concurrently with standard bodybuilding training, with careful
adjustments to workload and volume to facilitate effective integration of therapeutic
interventions.

Each participant underwent monthly evaluations in the presence of a multidisciplinary
team (kinesiotherapist, personal trainer, sports physician), using a standardized set of tests

targeting the following functional parameters:
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e Muscle flexibility assessed via Sit and Reach tests, posterior chain extension, and
specific tests for predominantly stressed muscle chains (hamstrings, quadriceps,
pectorals);

e Static and dynamic balance evaluated through functional tests such as the Y-Balance
Test and Flamingo Balance Test;

e Neuromuscular control analyzed via qualitative observation of movement during
exercises like squats, lunges, and light-load lifts, alongside postural control in unstable
positions.

Based on these results, interventions were adjusted monthly according to progress
levels, emergence of potential dysfunctions, or participant feedback. Adjustments involved
modifying exercise intensity, introducing novel neuromuscular stimuli, or extending active
recovery phases. This individualized and adaptive approach ensured program adherence,
minimized overexertion, and optimized functional outcomes.

According to participant logs, monitored by specialists, compliance with the program
was high (over 90% of scheduled sessions were fully completed), significantly contributing to

the validity of the results obtained.
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Results and Discussions
To objectively assess the impact of the kinesiotherapy program on the risk of muscle
injuries, data on injury incidence in the two groups (experimental and control) were compiled

and compared over the 12-month period.

Table 1.
Incidence of Muscle Injuries in the Two Groups (Reported Monthly)

Experimental Group Control Group

AL (n=27) (n = 33)
I I 4
3 2 6
6 i 5
9 I 7
12 0 6

Interpretation

Throughout the study duration, the experimental group recorded a total of 5 muscle
injuries, whereas the control group reported 28 cases. The diftferences became significant from
the third month onward, becoming particularly evident in months 9 and 12, during which the
experimental group maintained a consistently low injury rate, culminating in zero injuries in
the final month of the study. In contrast, the control group exhibited an upward trend in
incidence, peaking at 7 cases in the ninth month.

These findings support the hypothesis that personalized kinesiotherapeutic interventions
actively contribute to reducing the risk of muscle injuries among bodybuilders by enhancing

motor control capacity, functional balance, and muscle resilience to repeated stress.

Figure 1
Graphical Representation of Muscle Injury Incidence
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Incidence of Muscle Injuries in the Two Groups Over 12 Months
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Data analysis was conducted using the IBM SPSS Statistics software package, version
26. To address the research objectives and test the formulated hypotheses, several statistical
tests appropriate to the data type and study design were applied.

To compare the mean number of injuries between the two groups (experimental and
control), an independent samples t-test was employed, assuming normal data distribution and
homogeneous variances. The results revealed a statistically significant difference between the
groups in terms of injury frequency, with a significance level of p < 0.01, indicating the
effectiveness of the intervention applied in the experimental group.

To examine the temporal evolution of key variables (e.g., injury frequency or
functionality level), a repeated-measures ANOVA was utilized, a method that enables the
comparison of a variable’s values measured at multiple time points. This analysis confirmed
the presence of significant temporal variations, particularly within the experimental group,
suggesting a cumulative effect of the applied intervention.

Frequency distributions for categorical variables (e.g., injury type, participant gender)
were compared using the Chi-square test to identify significant differences between groups. In
some instances, the test indicated a statistically significant association between participation in
the kinesiotherapy program and the type of reported injuries.

To evaluate the relationship between adherence to the kinesiotherapy program and the
outcomes achieved (injury reduction, increased functionality), the Pearson correlation

coefficient was calculated. The analysis revealed a significant negative correlation between
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program adherence and injury incidence (r = - 0.68, p <0.01), suggesting that greater adherence
to the program is associated with a lower risk of injuries.

Overall, the statistical results support the effectiveness of the implemented intervention
program and underscore the importance of consistent adherence to therapeutic
recommendations in reducing injury risk.

In the experimental group, the total incidence of injuries was 5 cases over the 12-month
period. In contrast, the control group recorded 28 muscle injuries. The differences were
particularly notable in months 9—12, during which the experimental group reported no injuries,
while the control group recorded 13 cases.

e The average recovery duration was:

e Experimental Group: 4.2 days + 1.1

e Control Group: 9.6 days + 2.4

e Participants in the experimental group demonstrated a 35% improvement in scores on
functional tests (Y-Balance stability test, joint mobility test, and postural control test).

Initial and final scores on motor control and stability tests indicated greater progress in
the experimental group:

e Y-Balance Test (average):
o Initial: 84 cm — Final: 112 cm (experimental group)

o Initial: 87 cm — Final: 92 cm (control group)
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Conclusions

The results of this study support the effectiveness of kinesiotherapy in reducing the risk
of muscle injuries among bodybuilders. Therapeutic exercise programs demonstrated a positive
impact on injury prevention, reduction of recovery time, and improvement of neuromuscular
control (Sherry & Best, 2004; Hewett et al., 2005). Through targeted interventions,
kinesiotherapy contributes to the identification and correction of muscle imbalances,
optimization of exercise execution techniques, and enhancement of body awareness (Page et
al., 2010).

The specialized literature corroborates these findings, highlighting the importance of
active mobilization and functional muscle strengthening in injury prevention (Croisier et al.,
2008; Waddington & Adams, 2003).

A significant observation in the experimental group was the increased psychological
motivation. The progress log and continuous feedback from the kinesiotherapist reinforced
participants’ commitment to the program (Andrade et al., 2010). The adaptability of the
intervention and the personalized attention provided to each participant significantly
contributed to the program’s effectiveness (Brukner & Khan, 2012).

Study limitations include the relatively small number of participants, the lack of
complete randomization, and the absence of post-study follow-up. It is recommended that
future research be expanded through multicenter, randomized studies with longitudinal

monitoring (Jarvinen et al., 2005).
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