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Introduction: Performing gymnastics skills requires physical abilities such as upper-
body strength, isometric trunk endurance, and balance. Although functional training
and nutritional supplements are potential strategies for improving these capacities,
sufficient scientific evidence regarding their effects on gymnastics performance is
lacking. Therefore, this study aimed to investigate the effects of eight weeks of
functional training, nitric oxide supplementation, and their combination on the
performance of female university students in TOPS tests.

Methods: In this study, female physical education students were randomly assigned
to three groups: functional training, supplementation, and combined. All participants
attended regular gymnastics classes for eight weeks; however, the functional training
and combined groups also participated in additional training sessions, while the
supplementation and combined groups consumed a nitric oxide supplement before
training sessions. Participants’ performance in the rope climb, L-sit angle, and wall-
supported handstand tests was evaluated before and after the intervention.

Results: The results indicated improvements in participants’ performance on some
TOPS test indicators. The greatest improvements were observed in tests of upper-
body pulling strength and static endurance. The combined group demonstrated better
performance than the other groups, although no significant change was observed in
the wall-supported handstand skill.

Conclusion: It appears that adding functional training to regular gymnastics
programs, particularly when combined with nitric oxide supplementation, may
effectively improve functional components related to gymnastics talent identification
tests.
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Extended Abstract

Introduction

Gymnastics is a sport that requires a
combination of physical abilities, including
muscular strength, balance, coordination,
flexibility, and muscular endurance. Basic or
preparatory gymnastics skills especially
demand significant upper body pulling
strength, isometric endurance of the trunk
muscles, and the ability to maintain postural
control during both static and dynamic
movements. These physical capabilities are
crucial in the early stages of skill acquisition
and are commonly evaluated through talent
identification programs such as the Talent
Opportunity Program (TOPS) tests. The TOPS
tests are widely utilized to assess fundamental
physical and motor abilities that are related to
gymnastics performance. In recent years,
functional training has gained popularity as an
effective approach for enhancing sport-
specific performance. This type of training
typically involves multi-joint and multi-planar
movements that mimic real-life or sport-
specific actions, aiming to improve overall
neuromuscular coordination, strength,
balance, and stability. Given its focus on
integrated movement patterns, functional
training may be particularly beneficial for
gymnastics, where coordinated whole-body
actions are necessary for skill execution. In
addition to training interventions, nutritional
strategies can also contribute to improved
physical performance. One such strategy is the
use of supplements that enhance nitric oxide
production. Nitric oxide plays an important
physiological role in vasodilation, which
increases blood flow to working muscles and
potentially improves oxygen and nutrient
delivery during exercise. Consequently, nitric
oxide supplementation may enhance exercise
performance, muscular endurance, and
recovery. Despite the growing interest in both
functional training and nitric  oxide
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supplementation, limited research  has
explored their combined effects on
performance indicators associated with
gymnastics  talent identification  tests.
Therefore, this study aimed to investigate the
effects of eight weeks of functional training,
nitric oxide supplementation, and their
combined use on the performance of female
university students in selected TOPS tests.

Methods

The current study utilized an experimental
research design involving female
undergraduate students majoring in physical
education who volunteered to participate.
After meeting the inclusion criteria,
participants were randomly assigned to one of
three groups: a functional training group, a
supplementation group, and a combined group
that received both interventions. All
participants attended regular gymnastics
classes for eight weeks as part of their
academic curriculum. In addition to the
standard gymnastics sessions, the functional
training group and the combined group
performed additional functional training
exercises aimed at enhancing strength,
stability, balance, and muscular endurance
relevant to gymnastics performance. These
exercises typically included body-weight
movements, core stabilization drills, and
multi-joint exercises that simulate functional
movement patterns. Participants in both the
supplementation group and the combined
group consumed a nitric oxide supplement
prior to their training sessions, following the
recommended dosage guidelines.  This
supplementation protocol was consistently
maintained  throughout the eight-week
intervention period. To evaluate performance
changes, several components of the TOPS test
battery were administered before and after the
intervention. These components included the
rope climb test to assess upper-body pulling
strength, the L-sit (angle hold) test for
measuring isometric endurance of the core and
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hip flexor muscles, and the handstand against
the wall test to evaluate upper-body stability
and balance. All assessments were conducted
under similar testing conditions to ensure
reliability and consistency.

Results

The results of the study showed that the
interventions led to improvements in several
performance indicators related to the TOPS
tests. In general, participants performed better
after the eight-week intervention period
compared to their pre-test scores. The
improvements were particularly noticeable in
tests measuring upper-body pulling strength
and static muscular endurance. Participants in
the functional training group displayed
significant enhancements in tasks requiring
strength and muscular control, indicating that
the additional functional exercises effectively
improved the neuromuscular capacities needed
for these tasks. Similarly, participants in the
supplementation group showed moderate
improvements, which may be attributed to the
physiological effects of nitric oxide
supplementation, such as increased blood flow
and potentially improved exercise tolerance.
The combined group, which received both
functional training and nitric  oxide
supplementation, demonstrated the most
significant improvements across various
performance indicators. This group generally
achieved greater gains in rope climbing
performance and L-sit endurance compared to
the other groups, suggesting that the
combination of training and nutritional support
may have a synergistic effect on physical
performance. However, the results did not
show any substantial improvement in the wall-
supported handstand test across the groups.
This finding may indicate that this particular
skill relies more on technical proficiency and
motor learning rather than solely on physical
conditioning.

Journal of Sport Biosciences

|

|
|
\
\
\

Online ISSN: 2676-4148

\|
Conclusion
The findings of this study suggest that
incorporating functional training into regular
gymnastics programs can enhance specific
physical abilities related to gymnastics
performance, particularly upper body strength
and core muscular endurance. Additionally,
nitric oxide supplementation may offer further
benefits by  improving  physiological
conditions that support exercise performance.
Notably, the combination of functional
training and nitric oxide supplementation led
to greater improvements in  several
performance measures compared to either
intervention alone. These results underscore
the potential value of integrating both training
and nutritional strategies to optimize
performance outcomes in gymnastics-related
tasks. However, the lack of significant
improvement in the handstand test indicates
that certain gymnastics skills may require more
specialized technical practice and skill-based
training. Therefore, future research should
further explore the relationship between
physical conditioning, supplementation, and
technical skill development in gymnastics
training programs.
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TOPS rope-climb performance (pre vs post, 8 weeks)
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Effect sizes for multivariate and univariate analyses

MANOVA — Group 1 [ ] p=0.051, n?=0.120

MANOVA — Time - @® p=0031,n?=0.170

MANOVA — GroupxTime - [ ] p=0.790, n2=0.032

Rope — Group - 0 p=0.021, n?=0.140

Rope — Time A [ ] p=0.004, n?=0.160

Rope — GroupxTime ([ ] p=0.490, ?=0.029

Angle — Group [ ] p=0.046, n?=0.120

Angle — Time 5 [ ] p=0.010, n?=0.132

Angle — GroupxTime 9 p=0.970, n?=0.001

Handstand hold — Group - O p=0.160, n?=0.072

Handstand hold — Time - [ ] p=0.140, n?=0.040

Handstand hold — GroupxTime @ p=0.820, n?=0.008
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