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Abstract 
Background: A combination of body growth and changes in the mind influences how healthy youth athletes perform. 
Swimming training is often designed for different age groups, failing to pay attention to when each participant starts maturing 
physically and mentally. These differences can cause problems with training, more injuries, and mental exhaustion.
Methods: The study reviews studies worldwide that focus on youth swimmers aged 10–18, especially on their growth, 
aerobic/anaerobic fitness, training schedule, and readiness. It is recognized that growth and mental toughness go hand in 
hand and impact a person’s performance.
Results: This study discovered that training based on biological age, not just calendar years, improves athletes’ physical 
readiness, keeps injuries down, and helps them improve in the long run. Goals and emotions toward sport, along with 
nervousness (anxiety), play a role in how well athletes recover and their tolerance level for fatigue. Rarely have both fields 
been combined, which leaves a big gap in youth sports science.
Conclusion: Overall, monitoring the body, learning mental skills, formal rest, and education for all involved is necessary 
to help youth athletes grow. The review suggests using age-appropriate training plans, introducing wearable devices for 
monitoring, and following standard recommendations for children’s sports training in each country. These ways of training 
support both an athlete’s performance and the ability to stay healthy and motivated and train long-term. Additional work is 
required to produce personalized, age-appropriate exercise programs for athletes in the pediatric area.

Keywords: youth swimmers; physiological development; psychological skills; performance optimization; adolescent 
training.

1. Introduction
	 Early testing, the need for accurate movements, 
excellent health and mental strength is important in 
swimming, so specialization during the teenage years is 
crucial. Youth swimming in India has advanced recently 
thanks to efforts by Khelo India, Khelo India and the 
Swimming Federation of India (SFI) zonal meets and 
school competitions. Although more youth are swimming 
competitively, there is still a scarcity of proper medical 
and psychological support for them [1]. Fixing this issue is 
necessary to achieve better results, prevent employees from 
burning out and follow international guidelines. Various 
things determine how well young swimmers swim, such 
as their VO₂ max, how much fat or muscle they have, their 
rate of growth and their muscular coordination—and each 
of these factors changes a lot depending on how early or 
late puberty happens [2]. Research in India demonstrates 

that just using age for progress makes people in different 
stages run too fast or too slow, increasing the risk of injury 
[3]. For this reason, there is increasing backing worldwide 
and within each country for a strategy based on skill and 
experience rather than just a person’s age [4]. 
During adolescence, psychological factors are equally 
important for performance. They often deal with mental and 
emotional difficulties, including anxiety about competing, 
not doing well, low self-esteem and influence from their 
coaches and parents. Different studies confirm that having 
goals, managing yourself and handling stress are necessary 
for young people to do well, yet these important mental 
skills are rarely practised in youth programs [5]. 
How a coach, parent and athlete interact significantly 
affects the athlete’s psychological experience since wrong 
expectations or poor communication can result in burnout 
or the player leaving sports [6]. 
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In youth swimming, very little research looks at the 
connection between the body and mind in Indian swimmers. 
Many studies continue to study either cardio capacity and 
muscles or anxiety and motivation rather than looking at 
both areas together. A biopsychosocial model to guide 
performance development creates a serious gap in creating 
effective, lasting, whole training programs [7]. This 
literature review aims to connect the divide by studying 
developmental factors that influence youth swimmers, 
combining evidence from within India and overseas and 
proposing a well-structured guide for developing sports 
talent over time. Although more people are aware of 
competitive swimming in India, using scientific methods 
to develop youth athletes has not become widespread. In 
Australia, the USA, and Japan, coaches use sports science 
to look after the well-being of youth athletes, but much of 
this is still new for Indian academies. A Sports Authority 
of India report suggests that only a small number, 18%, of 
swimming academies routinely measure physical indicators 
in young athletes [8]. Psychological support, such as 
preparing the mind, setting goals, and managing stress, is 
usually not offered in training sessions for non-elite athletes 
[9]. The lack of research linking physical and mental health 
causes training programs to focus more on exhaustion and 
less on individualized care. Considering this, reviewing 
international books can guide advancements specific to 
Indian simulation systems. Besides structure, culture and 
society play a significant role in shaping the swimming 
development of young Indians, especially girls. Usually, 
society expects students to focus on their studies rather 
than being involved in sports, which results in reduced 
long-term interest in sports for many in nonmetropolitan 
areas. In addition, a lack of private training spaces, little 
information on menstrual health and negative feelings 
about their bodies hold back adolescent girls in aquatic 
sports [10]. Although the Khelo India initiative and Fit 
India Movement expand sports for all Indians, they mostly 
do not include monitoring systems, sports psychology or 
training for all genders. Should nothing be done to reform 
policy and coaching, India’s primary source of swimmer 
talent could go unused. So, this review becomes important 
and relevant in explaining international evidence to support 
development efforts in specific places.
The primary purpose of this literature review is to analyze 
and blend research regarding the factors contributing 
to swimmers’ performance, mainly focusing on the 
link between physiological development and mental 
preparation. Numerous reports have looked at, for example, 

aerobic capacity and different strength metrics, but only 
a few studies put these and other aspects together during 
important stages of development. The goal of this review 
is to link Indian and international ideas on how biological 
age, growth spurts, development of nerves and muscles and 
regulating emotions contribute to the swimming results of 
youth. The review looks at (1) Growth and puberty and 
their effects on VO₂ max, stroke mechanics and muscular 
strength; (2) The effect of working out, learning swimming 
skills and getting enough rest; (3) How motivation, anxiety 
and mental fatigue influence outcomes; and (4) The 
possible connections between mind and body processes. 
The purpose of the review is to focus on recent trends in 
research, point out limitations, and suggest ideas targeted 
at supporting coaches, sports scientists, and policymakers 
to improve holistic development among young swimmers, 
regardless of the resources in India.

2. Methodology
2.1. Study Design Approaches
	 Research on swimming performance in youth uses 
various techniques to analyze physical, mental, and growth 
factors. Often, such studies use cross-sectional designs to 
collect data about aerobic fitness, swimming mechanics, 
and mental attitude at one point in time. Designs like 
these can compare different age groups or groups by their 
performance levels.
Whereas cross-sectional studies are common, longitudinal 
studies provide important details about changes in the 
body, skills and mind over many sessions or seasons. Such 
models are important in seeing the overall effects of routine 
training on how performance changes.
Although there have not been many randomized controlled 
trials (RCTs), the ones that exist have successfully checked 
the results of various training programs, such as dry-land 
resistance training, skill training, and swimming workouts. 
They allow for a better understanding of what causes 
performance enhancement.

2.2. Measurement Parameters
	 In youth swimming research, researchers use 
standard measures and metrics the same way for every 
study to guarantee that the results can be compared 
accurately. A wide range of tests looks at the maximal 
oxygen uptake (VO₂ max), lactate threshold testing, swim 
time trials for short and long distances, the efficacy of 
swim strokes, and the amount of fat or lean muscle in the 
body. At the same time, positive work psychology often 
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involves reviewing changes in psychological variables 
such as motivation and how a person responds to stress, 
anxiety and burnout using validated tests. Paying attention 
to bodily and mental factors allows for a better and more 
unified look at performance development in swimmers.

2.3. Participant Selection Criteria
	 Studies have mainly concentrated on swimmers 
between 10 and 18 years old, including when children 
begin specializing and finish growing. Usually, inclusion 

criteria stipulate a minimum of one year in swim training, 
involvement in competitive swimming and no health issues 
that might impact performance. Oppositely, inclusion 
criteria may be built around avoidance of recent or chronic 
injuries, having stable exercise routines and not playing 
any sport that might influence swimming. Using the same 
participant-selection criteria repeatedly makes research 
outcomes dependable and similar. However, it also limits 
how widely the results can be applied to many recreational 
or multi-sport young athletes.

Figure 1: Study Inclusion
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2.4. Methodological Considerations and Limitations
	 Even though using different approaches gives the 
evidence base more depth, there are still some drawbacks. 
Since most studies use cross-sectional data, it is hard to tell 
how training effects change over time. Also, fewer studies 
combining physiology, biomechanics, and psychology 
point to a possible avenue for future improvement. Various 
research methods are needed to understand the different 
factors influencing how youth improve in swimming.

3. Results
	 Table 1 demonstrates that there are significant 
differences between early and late specialization in 
youth swimming, which can have important effects on 
an athlete’s future. Specializing in swimming when the 
athlete is 12 or younger can boost skill initially but might 
end in lower performance as the athlete ages. However, 

more lasting and excellent results can form from late 
specialization, starting with various sports and focusing 
on swimming later. Since early specializers practice their 
sport a lot while their bodies develop, their injury risk 
increases. By contrast, late specializers practice different 
activities, reducing their chance of injury. Suppose young 
athletes specialize in a sport early. In that case, they tend to 
experience more burnout, anxiety and less motivation, but 
if they delay specialization, they usually enjoy their sport 
more, feel stronger and are more motivated. In addition, 
early specializers can struggle to change their approach 
because they rely so much on their sport, whereas late 
specializers are more flexible, thanks to trying many 
sports. Early specialization generally means more careful 
handling of physical pressure and emotional strains, but 
late specialization gives students more chances to train 
according to their progress.

Table 1: Comparison of Early vs. Late Specialization in Youth Swimming

Aspect Early Specialization Late Specialization Reference 
Definition Focused training in swimming before age 

12 with minimal exposure to other sports 
General multi-sport participation 
before specializing in swimming

[11]

Performance 
Outcomes 

The earlier peak in technical skill; 
potential plateau in long-term 
performance 

Delayed peak, but higher long-
term consistency and success 

[12] 

Injury Risk Increased overuse injuries due to 
repetitive movement on immature bodies 

Reduced injury risk through 
varied physical development 

[13] 

Psychological 
Impact 

Greater risk of burnout, anxiety, and 
reduced motivation 

Higher enjoyment, resilience, 
and intrinsic motivation 

[14] 

Skill 
Transferability 

Limited cross-sport skill transfer and 
reduced adaptability 

Enhanced motor development 
and adaptability through sport 
diversity 

[15] 

Coaching 
Implications 

Requires intensive oversight to manage 
load and emotional pressure 

Enables progressive training and 
personalized development

[16]

	 Table 2 summarizes various studies exploring 
training and how it impacts performance in youth 
swimming, distinguished by their methods and main 
results. A single investigation tested high-intensity (HIT) 
and high-volume (HVT) training in national-level young 
swimmers. It showed that HIT had fewer workouts but 
kept the stroke accurate despite a lower lactate threshold. 
Using allometric modelling and data from a large number 
of competitive swimmers, it was found that having more 
fat in the body reduced the speed of sprints. At the same 
time, peak height, age and arm measurement (especially in 
girls) tended to improve sprint times and explained many 

variations in 50m times. Several studies with crossover 
designs showed that HIT helped people build anaerobic 
power while lowering their training volume, and it also 
helped both HIT and HVT participants see improvements 
in their lactate threshold speed. One randomized controlled 
trial reported that HIT did not change VO₂max but 
achieved the same results as regular training with half 
of the total training time. Extra research discovered that 
HIT builds strength for sprints and resistance to lactate 
better than HVT, but HVT improved VO₂peak more. 
Over time, repeated use of HIT was linked to gradual 
improvements in performance and higher VO₂max values, 
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Table 2: Training and Performance Metrics

even if the strength of the proof differed. Reports from a 
similar study show that VO₂max boosts during treadmill 
tests, but improvement does not emerge from swimming. 
Reports indicate that HIT is just as effective as HVT while 

requiring less training effort, which is not always true with 
every patient or research design.

	 Table 3 demonstrates that psychological and 

Author(s) & 
Year 

Study 
Design 

Sample & Age 
Group 

Focus Area Key Findings 

Nugent et al. 
(2018) [17] 

Randomized 
Controlled 
Trial

16 national-level 
youth swimmers 
(Age: 15.8 ± 1.0 
years)

HIT vs HVT 
effects on 
performance

HIT group trained ~6 hours/week vs. 
HVT group ~12 hours. HIT showed 
decreased velocity4mM but maintained 
biomechanical performance (SL, SI).

Dos Santos et 
al., 2021 [1] 

Allometric 
modelling 
study

85 competitive 
swimmers (M=50, 
13.5±1.8 y; F=35, 
12.6±1.8 y)

Anthropometrics, 
maturity, swim 
speed

Body fat negatively predicted 50m PB 
speed; PFA and arm span (in girls) were 
significant positive predictors. Adjusted 
R² = 54.8%, error ratio = 9.8%.

Sperlich et al. 
(2010) [18] 

5-week 
Crossover 
Design

26 regional youth 
swimmers (Age: 
~10.5 ± 1.4 years)

Anaerobic 
capacity 
and sprint 
performance

The HIT group showed a 20.1% increase 
in blood lactate peak and a 14.8% 
improvement in the 50–100 m sprint; 
HIT required 50% less training volume.

Faude et al. 
(2008) [19] 

4-week 
Crossover 
Design

10 youth swimmers 
(Age: ~16.6 ± 1.4 
years)

Aerobic 
endurance 
capacity

Both HIT and HVT improved velocity 
at 4 mM lactate; there was no significant 
difference in 100m and 400m swim 
performance.

Kilen et al. 
(2014) [20]

12-week 
RCT

41 elite swimmers HIT on 
physiological 
swim 
performance

No significant improvement in VO₂max 
or performance; HIT

The group trained 50% less yet matched 
the control group's performance. 

Pugliese et al. 
(2015) [21] 

6-week time-
Series Study

10 master swimmers HIT and VO₂peak 
outcomes

HIT improved 100m time and lactate 
threshold, but not VO₂peak; HVT 
significantly improved long-distance 
performance.

Termin' & 
Pendergast 
(2000) [22]

4-year 
Longitudinal 
Study

22 university 
swimmers

HIT vs HVT 
on long-term 
performance

HIT led to consistent annual 
improvements in 100–200 yard 
performance (2– 4% per year), with a 
27% total increase over 4 years.

Houston et al. 
(1981) [23] 

6.5-week 
Non- RCT

10 university 
swimmers

HIT vs HVT and 
treadmill/swim 
VO₂max

VO₂max improved only in treadmill 
test; swimming VO₂max and swim 
performance showed no significant 
difference.

Kame et al. 
(1990) [24]

1-year 
Longitudinal 
Study

17 university 
swimmers

HIT on 
seasonal swim 
performance and 
VO₂max

HIT led to a 20% increase in tethered 
swim VO₂max; greater performance 
gains than the prior HVT season but 
lacked sufficient statistical evidence.
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physiological factors affect how well young people swim. 
When stress increases, endurance decreases, heart rate 
variability changes, and cortisol rises, lowering how much 
training is possible. Less anxiety and better emotional 
control help swimmers perform better and recover faster in 
anaerobic events. The presence of strong natural motivation 
leads to quicker recovery, a feeling that training is less 
complicated and a greater level of consistency. Stress from 
studying can lead to mental exhaustion, which lowers 
stroke quality and makes longer events more difficult. 
Improving self-control builds up your VO₂ max and makes 
you perform regularly. However, academic pressure is 

related to tiredness, hormonal changes, and less sleep. 
Learning and development in the early years can reduce 
a learner’s ability to take advantage of feedback and feel 
confident. Supportive coaching is effective for mental 
well-being and physical development, and being stressed 
out often predicts a poor reaction to high workouts. It also 
makes children feel overwhelmed and more likely to suffer 
from psychological burnout due to too much pressure from 
their parents. In short, this emphasizes that psychological 
and emotional care should be part of youth swimming 
training, just like physical sessions.

Table 3: Studies Highlighting the Interplay Between Psychological and Physiological Factors in Youth Swimming

No. Title & Authors Focus Area Key Findings 
1 Emotional Stress and 

Physiological Load in Adolescent 
Swimmers [25]

Emotional-
Physiological 
Interaction

Elevated stress impairs heart rate variability 
and endurance and increases cortisol, directly 
affecting training capacity.

2 Psychological Traits and 
Anaerobic Adaptation in Youth 
Swimmers [26]

Stress & Anaerobic 
Performance

Youth with lower anxiety and better emotional 
regulation show superior sprint performance 
and lactate tolerance.

3 Motivational Profiles and 
Recovery Efficiency in Young 
Athletes [27]

Motivation & 
Recovery Dynamics

High intrinsic motivation is linked to faster 
post-exercise recovery, reduced perceived 
exertion, and consistent attendance.

4 Mental Fatigue and Technical 
Degradation in Competitive Youth 
Swimming [28]

Cognitive Load & 
Performance Output

Academic or emotional fatigue increases 
perceived exertion and degrades stroke 
mechanics, especially in long events.

5 Linking Self-Regulation to  
Endurance Metrics in Indian Youth 
Swimmers [29]

Psychological Skills 
& VO₂ Metrics

Swimmers trained in goalsetting and focus 
techniques saw measurable increases in VO₂ 
max and swim consistency.

6 Academic Stress and Physical 
Readiness in School-Level 
Swimmers [30]

Academic Stress & 
Overtraining Risk

Balancing competitive swimming with school 
pressure leads to fatigue, hormonal imbalance, 
and disrupted sleep cycles in Indian youth.

7 Cognitive and Emotional Maturity 
in Youth Sports [31]

Developmental 
Psychology

Adolescents in early puberty struggle with 
feedback processing, leading to misinterpreted 
criticism and confidence loss.

8 Coach-Athlete Motivational 
Dynamics in Young Swimmers 
[32]

Coaching Style & 
Motivation

Autonomy-supportive coaching improves both 
psychological well-being and physiological 
adaptation to training.

9 Stress Biomarkers and 
Performance Readiness in Junior 
Swimmers [16]

Hormonal Stress & 
Readiness

Higher cortisol levels correlate with poor 
adaptation to volume training; regular stress 
monitoring is recommended in youth.

10 Parent-Athlete Conflict and 
Developmental Burnout [33]

Parental Pressure & 
Recovery Failure

Overinvolvement and performance-centric 
parenting increase psychological fatigue, lower 
recovery rates, and raise dropout likelihood.
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4. Discussion
4.1. Developmental Physiology in Youth Swimmers 
	 Youth swimmers’ development is affected by 
how their biological growth and training go hand in hand. 
While growing and maturing, people see their bodies 
change in various ways, including more muscle, denser 
bones and better body composition, all affecting how well 
they swim [16]. Having testosterone and growth hormone 
levels rise in puberty encourages body growth and 
improves coordination in male athletes [17]. Nevertheless, 
differences in these changes are unique to every person and 
not just related to their birthdate—two people the same age 
might have very different physical abilities, which becomes 
a problem when comparing performance and training [34]. 
Since propulsion, strokes and the water movement around 
the body are shaped by limb length and body proportions, 
this variation is significant in swimming.
Age and training also cause changes in people’s aerobic and 
anaerobic energy systems. Over time, VO₂ max improves 
in childhood, peaks early in the teenage years, and its rate 
of improvement depends on genetics and exercise training 
[35]. Studies in India showed that teenage swimmers have 
lower VO₂ max scores, most likely resulting from lower 
training loads and less time spent in early competition 
than swimmers in the West. Young swimmers rely most 
on aerobic energy production. However, as puberty begins, 
the body starts using anaerobic energy more often because 
of the improved muscle mass and activity of enzymes, 
which increases the body’s ability to swim very fast for a 
short period [36]. Because of these changes, coaches need 
to adapt the intensity, duration and breaks in training to the 
athletes’ maturity, not just their age. Misfitting training to 
the person’s physiological level can cause swimmers to do 
worse in swimming, train more than needed or suffer more 
injuries.

4.2. Training and Performance Metrics 
	 Developing young swimmers needs to include 
measures for their progress and safety. Another important 
step is resistance training, done safely and age appropriately, 
which helps increase muscle strength, speed, and 
swimming ability without harming growth or the muscular 
skeleton [37]. Progressive resistance programs for children 
and teenagers have been shown to boost adaptations in 
how they control and coordinate their muscles and help 
them avoid injuries [38]. However, the amount and type 
of training should be adapted for the swimmer using 
biological maturity, not just their age. Too much pressure 

on students early to complete large amounts of work may 
result in them adapting poorly, feeling tired quickly and 
possibly leaving school early [39]. Indian studies mention 
that sub-elite youth programs tend not to individualize 
training levels, which results in lower performance and 
more injuries for youth [40]. Motor learning is an important 
part of youth development. In childhood and adolescence, 
the sensorimotor system is developing, which is why this 
period is excellent for learning proper breathing, swimming 
strokes and how to do turns [41]. Findings show that 
youth swimmers improve their skills and become better at 
adjusting to different settings the more different practice 
conditions they experience [42]. Even so, motor learning 
needs support from feedback and fewer cues, as children 
require less time to make choices and pay attention as they 
age.
Recovering properly and avoiding injuries help athletes 
maintain their advancements. There is a strong chance that 
overtraining syndrome will happen to young swimmers, 
leading to constant tiredness, a drop in performance, 
irritability and hormone changes [43]. Experts suggest 
frequently checking signs of recovery such as heart rate 
variability, how laborious exercise feels and sleep patterns 
during hard training. Many swimmers in India leave the 
sport because their coaches do not include proper recovery 
in their routines [44]. 
Optimum results in youth swimmers’ physical and mental 
growth depend on balancing resistance exercises, drills 
and taking rest.

4.3. Psychological Factors Influencing Performance 
	 How youth swimmers perform in the short and 
long term is largely decided by their emotional and mental 
growth, with this often deciding if their talent grows or 
fades. Being motivated is very important for continuing 
involvement in sports competitions. People who swim 
purely because they enjoy it, want to learn or set their own 
goals often perform better, work hard and stay resilient [27]. 
Likewise, high stress levels when things are essential to 
winning can lower motor coordination, lower control over 
attention and lead to poor decisions during competitions 
[45]. According to studies, when Indian youth athletes 
handle academic and sports-related pressures, it often 
leads to poor performance or quitting the sport [30]. It is 
typical for early adolescents who are not given any mental 
health support or coping tools to have much anxiety [46]. 
It is equally significant for cognitive development, as it 
teaches young swimmers about competition, motivates 
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them, and helps them handle setbacks. Due to executive 
control and emotional regulation growth, middle childhood 
and adolescent athletes learn to use advice, create 
strategies and evaluate their experiences [31]. However, 
when the cognitive control system is immature, athletes 
may misunderstand feedback or setbacks, lowering their 
confidence and involvement. These issues are most 
noticeable when there is a transition, such as going from 
district to state competitions because the sense of pressure 
grows significantly.
In addition, coaching and parenting are important in 
determining how an athlete feels mentally and emotionally. 
Supporting and guiding methods used by coaches tend 
to cause employees to feel motivated and much less 
stressed, but strict or punitive management usually results 
in fear, anxiety and exhaustion  [32]. In India, how youth 
swimmers understand success or failure is often affected 
by the coach, parent and athlete working together. 
Psychological burnout can occur in athletes because of too 
much pressure or unclear expectations from coaches and 
guardians, even if they are physically ready [33]. If parents 
show interest in their children’s efforts and learning rather 
than their achievements, it reduces competitive stress and 
helps children cope better psychologically.

4.4. Interplay Between Psychological and Physiological 
Factors 
	 Knowing how psychological conditions affect a 
swimmer’s growth can help make training more effective. 
Despite research on these factors individually, new 
evidence implies that mental factors like motivation, 
stress, and strong feelings can directly affect body outputs, 
including lactate flow, how oxygen is processed, and the 
timing of recovery.

5. Recommendations 
	 Training for youth swimmers should consider their 
biological development by age, not just their date of birth 
and use factors such as peak height velocity, etc., to ensure 
they train and rest properly. Training programs should 
use goal-setting, practices for controlling emotions, and 
motivational inner speech, which is best guided by sports 
psychologists or coaches with expertise. Using good sleep 
habits, taking breaks when needed and checking tools like 
heart rate variability can help avoid overtraining and look 
after your emotional state. A set of national standards should 
be made to determine training and sports competitions 
for different age groups, and parents and coaches should 

receive structured training to share the exact expectations 
and build a good environment. Lastly, using advanced 
wearables and video analysis helps coaches provide more 
personalized support and early spotting of any possible 
fatigue or injury.

6. Gaps in the Literature 
	 Even though studies on youth swimming are 
increasing, the main gap is that most investigations do 
not study how psychology and physiology influence each 
other in athletes [26, 45]. Furthermore, there is not enough 
research on female youth swimmers. Many studies cover 
both genders together or analyze males, missing out on 
how critical hormones, how swimmers look at themselves, 
and menstruation influence their training and participation 
[16, 33]. In places where cultural prejudice and help are 
lacking, this gender gap becomes very clear, which points 
out the immediate need for research on female-focused 
health and training.
Few studies in youth swimming research specifically 
examine issues that matter to female swimmers compared 
to males. Many studies combine men and women in their 
samples, so few research-based ideas exist for training 
adolescent girls. This is very important during puberty 
since hormone changes, menarche and body weight impact 
endurance, tiredness and emotions [47]. Female swimmers 
deal with issues like worrying about their appearance, 
having low confidence and menstrual discomfort, making 
it hard for them to train and compete well [10]. In these 
kinds of contexts, such as India, leaving school early due 
to menstruation is more frequent because of negative social 
attitudes, poor menstrual support and a lack of gender-
sensitive coaching [48]. Still, only 25% of studies look at 
data separately for men and women, showing a significant 
gap in equality. Tests should focus on female athletes’ 
menstrual cycles, attitudes toward their bodies and stress 
management to ensure the training mentions all age groups 
and helps athletes achieve long-term performance.

7. Conclusion 
	 The review points out that in youth swimming, 
growth, physical changes of puberty, and strength interact 
with motivation, stress, and emotional control, which 
impact future training performance and commitment to the 
sport. Although there are some methodological issues, and 
this research can be improved by including both mental 
and female athletes, substantial evidence supports the use 
of training plans based on age, working on mental skills, 
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rest, and modern tools. Developing this area needs studies 
that cover multiple fields, consider gender gaps and look at 
the long-term effects on young swimmers.
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