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young female athletes.

In recent decades, the number of girls taking interest in non-traditional sports has grown
considerably worldwide. While traditional sports have long held mainstream favor, this
emerging trend has sparked significant scientific curiosity in the analysis of morpho-
functional characteristics in female athletes breaking new ground in disciplines such as
martial arts, powerlifting, skateboarding, sport climbing, rugby, and others.
Understanding these parameters is essential for developing effective training protocols,
optimizing performance, ensuring safety, and promoting holistic development among

morphological characteristics, functional indicators, female
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INTRODUCTION endurance, lung capacity, anaerobic and aerobic

Morphological indicators are crucial in
assessing the physical profile required for
excelling in various non-traditional sports.
Morphology encompasses aspects such as body
height, body mass, limb proportions, muscle
volume, fat percentage, and skeletal robustness.
In disciplines where strength and agility prevail,
such as martial arts and climbing, athletes often
display increased muscular hypertrophy,
especially in the upper body and core, paired
with lower extremity muscle development. The
balance between lean mass and fat percentage
becomes a determinant not only for optimal
performance but also for injury prevention. The
evolution of these parameters is shaped by
consistent training loads, the specific demands
of the sport, nutrition, and the unique biological
maturation of each athlete. Functional
indicators refer to the physiological abilities of
the athlete and the efficiency of their internal
systems in adapting to various training
specifics.  This includes cardiovascular

capabilities, neuromuscular coordination, as
well as speed, reaction time, and flexibility.
Research shows that regular participation in
non-traditional sports induces favorable
adaptations within these systems. For example,
the repeated high-intensity efforts required in
rugby or Dboxing promote significant
cardiovascular and respiratory enhancements,
while strength-based disciplines develop
neuromuscular effectiveness and power output.
MATERIALS AND METHODS

A  special aspect of morpho-functional
evaluation in girls is the monitoring of biological
maturation and its influence on performance.
Puberty in girls is accompanied by substantial
hormonal changes, fluctuations in fat-to-muscle
ratios, bone mineralization, and psychosocial
adjustments. In the context of non-traditional
sports, these factors can serve both as
advantages—providing periods of rapid
progress, increased resilience, and
psychological strength—and as challenges, such
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as increased risk of overuse injuries or
temporary performance plateaus. Therefore,
regular anthropometric and physiological
assessments are vital. They ensure that training
regimens and competitive participation are
tailored to the individual’s developmental stage,
preventing potential health issues and
maximizing athletic potential. Coaches and
sport scientists highlight the necessity of
individualized approaches when designing
training programs for girls engaged in non-
traditional sports. A one-size-fits-all strategy is
hardly applicable given not only the diverse
physical demands of each discipline but also the
variation in girls’ responses to the same stimuli
owing to genetic, environmental, and
sociocultural factors. Evaluation of body
composition through methods such as
bioimpedance, skinfold thickness
measurement, and  dual-energy  X-ray
absorptiometry, alongside functional tests like
V02 max, agility drills, and isokinetic strength
assessments, are essential in developing athlete
profiles and tracking progress over
time.Effective training in non-traditional sports
must emphasize the balanced development of
both morphological and functional capacities.
Overemphasis on a single parameter, such as
muscular strength, without corresponding
improvements in flexibility or endurance, can
predispose athletes to imbalances and increase
injury risk. On the contrary, a holistic,
integrative approach addressing endurance,
strength,  neuromuscular  control, and
psychological readiness yields more sustainable
progression and long-term engagement in
sport. Training cycles should be constructed
with periodization schemes, ensuring optimal
load variation, recovery, and peaking at crucial
competition phases [1].

RESULTS AND DISCUSSION

Nutrition plays a vital role in supporting
morpho-functional adaptation, particularly
when managing the unique needs of adolescent
female athletes. Sufficient caloric intake, proper
macronutrient distribution, adequate
hydration, and micronutrient sufficiency
underpin healthy growth, energy supply, muscle
repair, and hormonal regulation. Additionally,
prevention of deficiencies—such as iron and

calcium, which are particularly relevant for
teenage girls—is critical, as these can impact
both performance and general health.
Collaboration between sports nutritionists,
coaches, and athletes is highly recommended to
facilitate these goals. The psychological aspect
of young girls participating in non-traditional
sports cannot be overlooked. These disciplines
often require high levels of discipline, resilience,
focus, and mental toughness. The development
of self-confidence, stress management
capabilities, and ability to cope with competitive
pressure are intertwined with the athlete’s
morpho-functional progress. Positive
reinforcement, supportive training
environments, and psychological skills training
should be integral to athletic development
programs [2].

Socially, girls excelling in non-traditional sports
often challenge stereotypes and serve as role
models, inspiring broader participation and
acceptance. This societal shift further motivates
scientific interest in their physical development,
as research-backed evidence is necessary to
guide stakeholders in safely and effectively
integrating girls into sporting structures
traditionally dominated by males. This drive
also emphasizes the importance of sports
medicine and physiotherapy involvement to
oversee growth, prevent injuries, and manage
recovery. Injury prevention and management in
non-traditional sports warrant special attention
owing to their demanding and sometimes risk-
prone nature. Training protocols should
incorporate proper warm-ups and cool-downs,
mobility work, progressive overload, and
sufficient rest. Screening for red flags, such as
early signs of overtraining or stress fractures, is
vital. Ongoing education for athletes and their
families on recognizing discomfort and the
importance of recovery accelerates return to
sport and minimizes chronic issues [3].

Regular assessment and data collection in
experimental and practical contexts are crucial
for updating and strengthening training
methodologies. Sport science research in
Uzbekistan and globally continues to analyze
large cohorts of female athletes, collecting
normative  morpho-functional data, and
identifying specific needs based on sport, age,
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and performance level. Such databases are
invaluable for benchmarking, risk assessment,
talent identification, and individualized
program adjustment. Technological
advancements in monitoring, such as the use of
wearable sensors, digital applications for
tracking physical and physiological measures,
and advanced imaging, have greatly enhanced
the capacity to monitor the development of
young female athletes in real-time. Cooperation
between institutes, sporting organizations, and
technology providers is propelling progress in
the collection and utilization of morpho-
functional data.In educational environments,
the incorporation of non-traditional sport
options in school curricula and extracurricular
programs offers additional avenues for wider
participation. This expands opportunities for
physical development among girls, promotes
lifelong healthy habits, and encourages athletic
diversity, which has been shown to foster well-
rounded motor skillsets and psychosocial
adaptation [4].

The morpho-functional analysis of girls
specializing in non-traditional sports reveals a
number of vital patterns and tendencies that
distinguish these athletes from their peers
engaged in more mainstream activities.
Throughout various studies and observations,
certain consistent features in body structure,
physical capabilities, physiological adaptation,
and functional resilience are evident among
these young women. These factors exemplify
the unique demands and challenges posed by
non-traditional sports and highlight the
adaptive strategies these athletes develop
through systematic training. Girls committed to
non-traditional sports often exhibit refined
muscular development, particularly in those
sports that require repetitive, intense exertion,
or the overcoming of external resistance. Their
muscle tone, postural stability, and core
strength are visibly improved compared to their
non-athletic counterparts. Regular involvement
in such activities leads to optimized body
composition, with lean muscle mass being
preferred over excess adipose tissue. Body
proportions adapt functionally, with specific
changes observed in limb length-to-torso ratios,
shoulder and pelvic dimensions, and the overall

silhouette reflecting the mechanical efficiency
demanded by their respective sports. On the
functional side, cardiovascular and respiratory
adaptations are especially notable. These girls
demonstrate increased stamina, efficient heart
muscle functioning, and improved oxygen
exchange. The consequence is a greater ability
to endure intensive activities for prolonged
durations without excessive fatigue or early
exhaustion. Their heart rate recovery times
shorten over consistent training periods, a sign
of effective cardiovascular training and
autonomic nervous system adaptation. Lung
capacity and functional breathing patterns also
show improvement, with athletes displaying
controlled and deep breathing techniques,
crucial during both competition and recovery
phases. Neuromuscular coordination is one of
the key functional attributes seen in these
athletes. The constant practice of complex,
multi-joint movements, spatial orientation,
quick reflex responses, and motor precision
refines their nervous system'’s efficiency. This
enhanced coordination underlies both
movement economy and injury prevention,
creating a foundation for complex skill
execution even under pressure. A distinguishing
element of girls in non-traditional sports is their
resistance to physical and psychological stress.
Regular exposure to challenging scenarios, both
in training and competition, supports resilience
development. They tend to respond more
calmly to performance anxiety, maintain focus
in high-stakes situations, and recover more
rapidly from setbacks or mistakes. Over time,
these experiences craft a robust psychological
profile that correlates strongly with improved
performance indicators. In terms of
anthropometric trends, gradual changes in bone
structure are observed, especially in athletes
exposed to impact or load-bearing activities.
Bones become denser, joints gain stability, and
the risk of musculoskeletal injuries declines
with proper load management and technique
perfection. Flexibility, joint mobility, and active
range of motion are preserved or even
enhanced, depending on the requirements of
the individual sport. These adaptations allow
greater movement diversity and artistry,
increasing  technical performance and
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expressive capabilities in fields such as martial
arts, parkour, dance-sport, and others [5].
CONCLUSION

In conclusion, the morpho-functional
characteristics of girls specializing in non-
traditional sports represent a dynamic and
complex field, integrating physical growth,
physiological adaptation, psychological
development, and social transformation.
Insightful assessment and management of these
indicators enable coaches, scientists, healthcare
providers, and educators to create robust,
supportive frameworks for young female
athletes, ensuring their success, safety, and
well-being. Ongoing research, technological
innovation, and societal support will not only
advance performance in the sporting arena but
also  contribute  significantly to  the
empowerment and health of girls throughout
society.
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