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Abstract: Due to the characteristics of different individuals' bodies, differences in their physiology and biomechanics in the 
highly competitive field of aquatic sports are often very small. Therefore, sports science has begun to pay more attention to sports 
psychology in order to understand the necessary conditions for peak performance in sports. Provide all-round analysis of the 
impact of sports psychology on the performance of swimmers in this paper. Organise the exploration of how competitive anxiety 
and cognitive regulation strategies affect people's psychology in competition, and include aspects such as movement and speed. 
Based on the two types of anxiety, this paper believes that to improve performance in the water, one needs to reduce both types. 
In addition, this paper will examine the actual effectiveness of process-oriented goal-setting and deliberate imagery for 
automating motor skills under high-pressure conditions. In the end, the synthesis of these psychological systems shows that to 
reach a state of peak flow in water activities, one must have strong mental preparation. The paper proposes that future 
improvements in swimming performance will rely on a harmonious, multi-dimensional combination of psychological skills 
training with the larger system of physiological and biomechanical changes in sports science. 
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1. Introduction 
As a relatively high-intensity exercise, competitive 

swimming needs good health, strong muscles for high-speed 
motion, and fine coordination of the entire body. For many 
years, the traditional mode of sports science has focused 
almost entirely on improving the physical attributes of 
athletes. Researchers have added many resources to study 
fluid dynamics, reduced hydrodynamic drag, modified stroke 
frequency, and increased the oxygen-carrying capacity of the 
heart. However, at the top level of competition, such as the 
Olympics or world championships, the finalists are often very 
similar physically. When the physiological indicators at the 
start of the race are essentially the same, what determines the 
outcome of the race will be determined by one's mind. 
Therefore, the modern concept of sports science has extended 
to cover sports psychology as well, aiming to improve 
athletes' all-round development and performance. 

The environment of the competition for swimming is not 
the same as outdoors, so people have to be mentally tough. 
The athlete is in water and cannot see, hear or feel for a short 
time. Vision is restricted to the peripheral splash and a black 
line at the bottom of the pool; sound transmission is blocked 
by the density of the water and a close-fitting silicone cap. A 
separate, isolated area can also make people think differently. 
Without the immediate, obvious sound signals of a coach or 
the changing pictures in field sports, the swimmer would have 
to control all their thoughts during the race alone. Therefore, 
any intrusion of self-doubt, somatic tension or loss of 
concentration will be exacerbated, and it is likely to cause 
substantial changes in stroke mechanics and pacing. 

To help sports scientists and coaches reach the top level of 
aquatic sports, we need to understand the psychological 
conditions in isolation. Convey muscle potential and nerve 
impulses. When a swimmer is in a bad mood, the following 
decline will not only be emotional but also a detectable loss 

of biomechanical efficiency in the water. At the same time, a 
person with a rich psychological system can also overcome 
physical fatigue, keep an ideal streamlined shape, and apply 
an advanced race plan under great pressure. 

Systematically explore the particular roles and mechanisms 
of sports psychology in influencing swimming performance 
in this paper. Based on the above introduction, Section 2 will 
examine the reasons behind competitive anxiety and how it 
affects one's body. Section 3 introduces the application of the 
target cognitive strategies of goal setting and imagery in the 
daily training preparation of aquatic athletes. Section 4 
introduces the basic attributes of mental toughness, self-
confidence and the highest goal of peak flow. Finally, Section 
5 is a general conclusion that summarises the integration of 
these psychological paradigms and presents some prospects 
for the development of multidisciplinary sports science in the 
future. In light of the above, top-tier athletes' outstanding 
performances are not the result of exercise alone. 

2. The Impact of Competitive Anxiety 
on Biomechanical Efficiency 

The stage of a top-tier swimming competition is highly 
pressurized for the athletes' minds. How an athlete deals with 
this pressure will affect the biomechanical performance they 
exhibit in the water at that time. Sports psychologists have 
divided the two types of stress in competition into two kinds 
that are frequently intertwined: cognitive anxiety and somatic 
anxiety [1]. Cognitive anxiety is the negative expectations, 
excessive worry and fear of failure that are in a person's mind. 
Somatic anxiety, on the other hand, refers to the body's 
expression of stress, such as a faster heart rate at rest, muscle 
shaking, shallow breathing, and stomach issues. Martens and 
others put forward the multidimensional anxiety theory and 
believe that these two types of anxiety affect performance in 
different ways [1]. 

Somatic anxiety in the context of swimming will directly 
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interfere with the biomechanical demands for high-
performance swimming. Good swimming is required in a 
stroke and relatively smooth hydrodynamics. When a 
swimmer is affected by competitive somatic anxiety, they will 
involuntarily shorten the stroke, tighten the muscles in their 
core, and increase their total drag coefficient significantly. 
Energy consumption is relatively low; thus, too much lactic 
acid accumulates prematurely and the runner is unable to 
maintain speed in the final stages of the race. Given the above 
physical deterioration, sports scientists have pointed out that 
emotions are the root cause of poor performance and serve to 
link mental evaluation with muscle activity [11]. Therefore, 
without a regulating authority, unevenly distributed speeds 
and significant technical deficiencies will likely occur in the 
race. 

Most sports psychology research has moved away from the 
old idea that all anxiety is bad for performance now. Currently, 
all studies point out a problem with direction. [9] The severity 
or frequency of anxiety symptoms will affect the level of 
harm to a player's performance, and how the player itself 
perceives this anxiety will also be involved. The top 
swimmers are often in a state of high somatic arousal before 
competition. However, instead of seeing a racing heart and 
muscle tension as signs of failure, they are now considered 
the body's optimal mode for high-intensity exercise. By 
consciously changing the direction of interpretation for 
competitive anxiety from a threat to a required biological 
advantage, swimmers can use adrenaline to enhance reaction 
speed at the start and increase initial sprint speed; thus, they 
have unlocked the powerful regulatory function of the mind. 

3. Cognitive Strategies: Goal Setting 
and Deliberate Imagery 

To prevent cognitive anxiety in the early days and ensure 
that the swimmers can swim normally at any time, sports 
psychologists can help the swimmers learn how to control 
their thoughts. The first of the above is strict application of 
goal setting. In the very objective sport of swimming, athletes 
have become accustomed to looking at the electronic time 
display, and are therefore easily affected by fear of failure. 
When an athlete determines their self-worth solely by whether 
they have won or reached a certain split time, they lose the 
sense of control over their own emotions and are vulnerable 
to external circumstances such as how quickly others perform. 
Based on the above study, it has been shown that by setting 
process and performance targets rather than just end results, 
university and top-tier athletes can improve their mental and 
physical strength more effectively [2]. The goals of this way 
are to help the athletes focus on the parts of their movement 
that are controllable technically, such as raising a high elbow 
during a catch or executing a close-to-the-ground streamline 
after a turn; thus, the mental burden of achieving a perfect end 
position is reduced. 

Adaptable goals, targeted imagery, and mental rehearsal are 
the three main components of psychological training in 
swimming. As swimmers are in a non-verbal situation during 
practice, they have to learn to work with highly automated 
motor programmes. Training in Imagery can reinforce the 
neural circuits for particular techniques in swimming and 
enhance performance without incurring physical exhaustion 
[5]. According to the model of applied model for deliberate 
imagery use, athletes can visualize not only the ideal 
execution of a stroke but also the best emotional state needed 

to continue making that effort during the painful, oxygen-
deprived phase of a race [8]. Through the mind, one can 
reconstruct the sense of water, the sound of a starting buzzer, 
and the feeling of lactic acid accumulation in the shoulders to 
help the central nervous system become more accustomed to 
the stress of actual competition. 

The application of the above cognitive strategies in practice 
is also subject to time and environment constraints. Cognitive 
rehearsal should not be restricted to a quiet room on the night 
before a big event; it needs to be organised at various times 
during the daily training microcycle. Swimmers who perform 
active imagery in the short recovery time at the pool wall or 
during dryland activation exercise develop a strong mind-
muscle link. Through repetition each day, this daily practice 
will create a neural map and ensure that the displayed stroke 
technique can be performed automatically under the high 
pressure of an Olympic final. An Adapted cognitive protocol 
will also be used. A stiffly fixed target time or visualisation 
script may inadvertently cause the very competitive anxiety it 
is intended to prevent. Therefore, the good psychological 
education needed by the athlete will change as their body's 
and mind's conditions fluctuate. 

Psychological education should be organised in 
conjunction with the regular swimming class and not offered 
as a separate course. At different stages of training, a good 
coach can have specific technical objectives for a swimmer, 
such as maintaining the length of their strokes regularly, 
varying the speed at which they breathe and turn, etc. The 
athlete is able to learn quickly from the set how far he or she 
has gone and how to react in such a situation. A cycle of 
reflection transforms a goal-setting Slogan into an operational 
feedback loop. Training images can be used for race-pace sets, 
start practice and turn drills, etc., to help swimmers learn the 
correct movement pattern and what to do when they start 
poorly or are tired. Regularly practice psychological skills in 
a realistic, high-pressure setting to improve their ability to 
apply these skills during actual competitions. Together, they 
will also help the coaches better understand the connections 
among emotional regulation, technical consistency and speed 
regulation in daily training. 

4. Mental Toughness, Self-Confidence, 
and Peak Flow States 

Cognitive strategies are particular ways of handling 
isolated competition situations, but the whole system that 
supports a successful swimming life is based on mental 
toughness and a strong sense of self-confidence. Research in 
sports science has found that a person's resilience is the ability 
to remain calm under pressure and recover quickly from 
failures or losses [3]. Under the pressure of a race in high-
level competition, athletes need to complete several months 
of high-volume, high-intensity training for a short event (less 
than a minute), so they must have strong mental stamina to 
avoid mental exhaustion. Based on previous studies, a large 
number of people who have been taught psychological skills 
have shown corresponding improvements in swimming 
ability and mental toughness [4]. Thus, under the great 
pressure of competition, the athlete will not consider it a cause 
of anxiety but rather an ideal opportunity to test the limits of 
his/her body. 

The foundation of mental toughness is self-confidence. In 
the field of sports psychology, self-confidence in sports refers 
to one's own belief in achieving success in one's chosen area 
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of athletics [7]. A swimmer needs a very strong sense of self-
efficacy to withstand the fatigue from repeated, high-quality 
exercise and self-discipline in other areas. When a swimmer 
can confidently step onto the block based on their training and 
technical skills, their central nervous system will work at full 
capacity. The neurological signals that activate the muscle 
system are not obstructed by the static noise of doubt, and thus, 
a perfectly coordinated and powerful physical display can be 
achieved in full use of the athlete's peak physical condition. 
All of the above psychological training helps outstanding, 
top-tier athletes outperform others in the competition [10]. 

At the end, after learning some skills, building self-
confidence and forming a good character, one will be in a state 
of "flow". Flow state in the aquatic environment is often 
referred to by top athletes as "being in the water", a high-level 
psychological state in which one can move through the water 
effortlessly, and awareness of muscle soreness is significantly 
reduced. The elusive state needs to be achieved through a 
perfect balance of the perceived difficulty of the race and the 
athlete's perceived psychological and physical abilities. 
Imagery interventions and mental rehearsal are often 
employed to deliberately induce a high-productivity flow 
state just before one steps onto the pool deck [6]. If the 
competitive pressure is too high for one's abilities, it will lead 
to anxiety; if one's skills are far superior to the competition, 
they will find it dull. A strong mind will help one achieve a 
high level of flow. Help the athlete focus solely on the 
biomechanics of movement to achieve a high speed and 
stamina that traditional exercise science has not yet attained. 

5. Conclusion 
With the expansion of sports science, sports psychology 

has now been integrated into it and is used to enhance the 
training and competition of swimmers. Based on the above 
analysis, the margin by which the best aquatic sports teams 
are different is no longer due to factors such as heart function 
or strength. At the end of the day, a person's ability to perform 
physically is determined by the mental strength of their 
foundation. The special, sensory-deprived environment of the 
swimming pool enhances the internal monologue of the 
athlete, so strict control over competitive anxiety is needed 
not only for emotional reasons but also to improve 
biomechanics. If the cognitive and somatic anxieties are not 
managed, there will be harm to the body as a result of muscle 
tension and reduced hydrodynamic efficiency. Therefore, the 
joint effort of coaching staff, biomechanists and sports 
psychologists will continue to be required for the future. 

Organise an excellent system of cognitive strategies, such 
as a process-oriented goal setting and deliberate multi-
sensory imagery, to proactively automate motor responses 
and safeguard the central nervous system from competitive 
shock. The capacity to convert a direction of stress into a 
beneficial biological resource is typical of an advanced 
training stage, not exercise for sport. Regularly strengthen 
one's mental toughness and inner confidence to have the 
emotional strength needed for the hard work of swimming 
practice. Finally, these strong characteristics are required to 
reach a top-level flow state and, by way of overcoming 
conscious pain, execute the race plan effortlessly and in 
harmony. 

Looking ahead, the continuous development of sports 

science will probably see an even closer and more integrated 
fusion of neurobiology and applied sports psychology. 
Portable biometric sensors and real-time neurofeedback 
technology are continuously advancing, and soon coaches and 
researchers will be able to objectively observe the 
psychological state of swimmers during exercise in real time. 
This technology will change psychological skills training 
from a relatively qualitative type to an all-data-driven, highly 
objective science. Finally, to develop a great swimmer 
successfully, all-round development by many subjects is 
required. By recognising and treating the mind and body as 
two parts that are closely related and interactive in the whole 
of an athletic system, sports professionals have been able to 
reach new heights in human aquatic performance and 
continuously push the boundaries of what is physiologically 
and psychologically possible. 
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