
Introduction
Swimming is one of the most effective methods of physical 
rehabilitation and recreation for athletes, due to its unique 
properties, which include reduced joint stress, improved 
circulation, and facilitation of muscle function recovery. 
Recent research highlights the importance of aquatic exer-
cises for post-injury rehabilitation and physical condition 
improvement, but many aspects of this topic remain un-
derresearched. According to A. Conceição et al.  (2022), a 
study analysing changes in muscle activity under various 
stability conditions on aquatic platforms demonstrated 
the high effectiveness of swimming in improving coordi-
nation and muscle strength. This indicates the significant 

potential of the aquatic environment in rehabilitation pro-
grammes, especially for professional athletes. The research 
by S.J.  Bromley  et al.  (2018) revealed the importance of 
epidemiological studies for understanding the relationship 
between sports injuries and recovery methods. The authors 
emphasised the need to develop unified methodologies for 
assessing the role of swimming in athlete rehabilitation. 
The approach to rehabilitation through the application of 
aquatic exercises is becoming increasingly popular. Based 
on the research of S. Naz et al. (2024), a systematic analysis 
showed that aquatic therapy significantly reduces pain and 
improves functional performance. However, there remains 
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a need for a detailed analysis of the physiological changes 
that occur during such training.

A review by R. Braun-Trocchio et al. (2022) supported 
the effectiveness of alternating hot and cold water thera-
py in athlete recovery, although the authors noted a lack of 
long-term studies to confirm their efficacy. Contemporary 
studies, such as R. Braun-Trocchio et al. (2022), indicated 
a growing popularity of aquatic therapies among athletes 
due to their ability to relax muscles and reduce pain. How-
ever, the absence of standardised guidelines for conduct-
ing rehabilitation programmes in aquatic environments 
creates a need for further research. Research by B. Najafi 
Ghagholestani et al.  (2022) demonstrated that combining 
dynamic stabilisation with aquatic exercises significantly 
improves control over the lumbopelvic region and reduces 
pain in patients with non-specific back pain. This suggests 
the potential of aquatic exercises not only for post-injury 
rehabilitation but also for preventing recurrent injuries. Re-
searchers C. Hsu et al.  (2024) noted that swimming is an 
important rehabilitation tool for reducing the risk of lower 
back injuries in professional swimmers. They emphasised 
anatomical features and approaches to reducing the load on 
the lower back. S. Kumar et al. (2021) found that swimming 
promotes the regeneration of nerve fibres after injuries due 
to the activation of metabolic processes. Their results con-
firmed that aquatic exercises have the potential not only for 
physical recovery but also for neurophysiological recovery 
of the body. The study by R.B.T. Sette et al.  (2024) found 
that high-intensity interval training in aquatic environ-
ments can improve cardiorespiratory fitness and physical 
performance in middle-aged and older adults. These re-
sults are crucial for optimising rehabilitation programmes 
considering the age-related characteristics of athletes. Ac-
cording to J.E.  Moreno  et al.  (2022), the use of high-in-
tensity interval training in an aquatic environment allows 
for significant improvements in the physical performance 
of athletes but requires further study to adapt to specific 
sports. The research of L.S. Andrade et al. (2020) showed 
that aquatic training can positively impact cardiorespira-
tory function and neuromuscular activity in older women. 
Although the main focus was on the elderly, the study’s 
findings have practical value for professional sports. Addi-
tionally, the research by K. Ábel et al. (2022) demonstrated 
that manipulating swimming pace can significantly affect 
athletes’ psychological states, indicating the potential of 
swimming to improve psychological well-being.

Thus, the contemporary literature highlighted a wide 
range of benefits associated with swimming as a rehabilita-
tion tool. However, significant gaps remain in the standard-
isation of its application. Despite the positive experience of 
using swimming in rehabilitation programmes, the specific 
techniques adapted to the needs of professional athletes in 
various sports are insufficiently studied. The question of 
how the duration, intensity, and form of aquatic exercises 
affect the restoration of functional fitness, psychological 
state, and overall physical condition of athletes remains 
open. There is also a lack of consistent recommendations 
for the use of swimming in the context of rehabilitation af-
ter various types of injuries. In this regard, there is a need 
for a detailed analysis of the effectiveness of swimming 
as a universal means of rehabilitation and recreation, in-
cluding determining its impact on key physiological and  

psychological aspects of recovery. This study aimed to eval-
uate the effectiveness of aquatic exercises in rehabilitation 
programmes for professional athletes with mild to moder-
ate injuries, compared to traditional rehabilitation meth-
ods, as well as to determine the conditions under which the 
application of swimming is most appropriate and effective 
for improving physical performance, reducing pain, and 
increasing participant motivation.

Materials and Methods
The study was conducted in three rehabilitation centres 
with swimming pools located in Kyiv: the Olympic Style 
Sports Complex, the Government Institution “Ukrainian 
Medical Centre of Sports Medicine Ministry of Youth and 
Sports of Ukraine”, and the Kyiv Sports Medicine Centre. 
Participants were involved for eight weeks, from January to 
February 2024. The choice of these centres was due to the 
presence of the necessary conditions for conducting water 
workouts, such as equipped pools, qualified instructors, 
and access to medical support. Particular attention was paid 
to monitoring the water temperature and ensuring optimal 
conditions for the safe conduct of classes. One hundred and 
twenty professional athletes aged 18-35 were involved in 
the study (N = 120). The sample included individuals with 
mild or moderate injuries, no contraindications to water 
activities, and a willingness to participate in the research. 
Participants were divided into an experimental group and 
a control group. The control group performed traditional 
rehabilitation methods such as therapeutic exercise, mech-
anotherapy, and massage. The experimental group partici-
pated in aquatic exercises that included aerobic, stretching, 
and recovery training. The selection of participants also 
took into account their level of sports training to ensure the 
homogeneity of the groups. The study was conducted fol-
lowing ethical standards, in particular the principles of the 
The Declaration of Helsinki (2013), with informed consent 
and data confidentiality ensured.

The programme for the experimental group was de-
veloped based on recommendations from previous stud-
ies (Moreno  et al.,  2022; Sette  et al.,  2024). Participants 
exercised 4 times a week for 60 minutes, with a gradual 
increase in training intensity. The exercise complex in-
cluded distance swimming to improve the cardiovascular 
system, stretching exercises to increase flexibility, and re-
laxation exercises to reduce muscle tone. Additionally, the 
programme included exercises to develop proprioception, 
which is important for preventing re-injury. To assess par-
ticipants’ physical performance, the Cooper test was used 
to evaluate endurance, a sit-and-reach test for flexibility, 
and a hand dynamometer to assess muscle strength.

Subjective well-being was assessed using a question-
naire and a visual analogue scale (VAS), which was used to 
determine the level of pain. The questionnaire consisted of 
questions aimed at assessing the effectiveness of tradition-
al and aquatic rehabilitation methods, including questions 
about reducing pain, improving overall physical condition, 
and the subjective well-being of participants. Additionally, 
the questionnaire included sections for collecting informa-
tion about the level of motivation to exercise, satisfaction 
with rehabilitation procedures, and their impact on emo-
tional state, which allowed for a qualitative analysis of par-
ticipants’ subjective perception of rehabilitation measures. 
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The collected data was analysed using a Student’s t test to 
compare changes in physical parameters between the exper-
imental and control groups. Furthermore, the Mann-Whit-
ney U-test was used to assess the subjective perception of 
methods, allowing for the identification of differences in 
the level of motivation and satisfaction among participants. 
To identify correlations between physical and subjective 
indicators, regression analysis methods were used, which 
made it possible to establish the relationship between the 
type of exercise and the results achieved. The application 
of such methods allowed for an objective assessment of the 
effectiveness of swimming as part of rehabilitation pro-
grammes and confirmed its advantages compared to tra-
ditional methods.

Results
Swimming as an effective rehabilitation tool
Swimming has proven to be an effective method of recovery 
for athletes who have experienced injuries or overtraining. 
This is due to the unique properties of the aquatic environ-
ment, which allow for a significant reduction in the impact 
of gravity, reducing the load on joints and muscles, which 
is especially important during rehabilitation. Athletes can 
perform a wide range of movements without the risk of ad-
ditional injuries or overstrain. Water also provides natural 
resistance, which helps to strengthen muscles and increase 
overall physical endurance, while providing a relaxation 
effect. The application of aquatic exercises also positively 
affects blood circulation, stimulating the improvement of 
oxygen and nutrient delivery to tissues. This is critical for 
the regeneration of damaged tissues and the restoration of 
muscle and joint function. Participants in the experimen-
tal group, who underwent an 8-week programme, demon-
strated a significant improvement in endurance, strength, 
and flexibility. In particular, according to the Cooper test 
results, the endurance level increased by 28%, indicating a 
significant improvement in the functional state of the car-
diovascular system.

Additionally, a 72% improvement in muscle strength 
was observed in the experimental group, confirming the 
effectiveness of aerobic and strength exercises performed 
in water. These exercises were particularly beneficial for 
athletes recovering from lower limb injuries. Similar re-
sults align with the findings of R.B.T.  Sette  et al.  (2024), 
who emphasise the importance of using the aquatic envi-
ronment for comprehensive recovery. Concurrently, swim-
ming positively influenced the psychological state of par-
ticipants. According to the survey, 88% of athletes reported 
that regular water workouts reduced feelings of fatigue and 
improved their physical condition. This once again under-
lines that swimming is not only physically beneficial but 
also helps improve overall well-being and motivation for 
rehabilitation.

The impact of aquatic exercises on pain reduction and 
flexibility improvement
Aquatic exercises, actively used in rehabilitation pro-
grammes, demonstrate high effectiveness in reducing pain. 
Participants in the experimental group who performed 
aerobic, stretching, and relaxation exercises in a water en-
vironment showed a significant reduction in pain levels on 
the VAS. Specifically, the average pain level decreased by 

35%. This result can be explained by the unique properties 
of the aquatic environment, which reduces the mechanical 
load on joints and muscles, thereby reducing tension and 
alleviating pain. The properties of water, such as hydrostat-
ic pressure and buoyancy, contribute to the reduction of 
pain as they create conditions for a uniform distribution of 
the load on the body. Similar conclusions are confirmed in 
the research of B. Najafi Ghagholestani et al.  (2022), who 
established that water exercises not only reduce pain levels 
but also improve the psychological state of patients. This 
is especially important for athletes who are going through 
a long rehabilitation period. The relaxation effect of the 
aquatic environment allows for a reduction in muscle tone, 
and regular activity in water stimulates the production of 
endorphins, which contribute to pain relief. Thus, water 
exercises become an indispensable component of compre-
hensive therapy aimed at relieving pain.

Flexibility is an important component of an athlete’s 
physical fitness, especially during the rehabilitation period 
after injuries or overtraining. The results of the sit-and-
reach test, conducted before and after the 8-week pro-
gramme, indicate an improvement in the flexibility of par-
ticipants in the experimental group by 20%. This confirms 
the effectiveness of aquatic exercises for developing the mo-
bility and elasticity of muscles. According to R.B.T. Sette et 
al. (2024), regular stretching exercises in water significantly 
improve flexibility by reducing the risk of injury during 
training. Water reduces joint stress and allows for a greater 
range of motion, increasing the effectiveness of stretching. 
Additionally, hydrotherapy improves blood circulation, 
promoting faster muscle recovery after exertion. Flexi-
bility is also a crucial aspect in preventing re-injuries. As 
J.E. Moreno et al. (2022) noted, water exercises aimed at de-
veloping mobility are effective in strengthening the muscu-
loskeletal system, preventing re-injuries, and ensuring joint 
stability. Participants in the experimental group performed 
exercises using swimming boards, which allowed them to 
focus on stretching individual muscle groups.

It is worth noting that the reduction in pain and im-
provement in flexibility were achieved through a com-
prehensive approach to training. The aquatic exercise 
programme included elements of aerobic exercise, which 
improved blood circulation and stimulated metabolic pro-
cesses, as well as stretching exercises aimed at increasing 
joint mobility. The combination of these elements ensured 
the simultaneous achievement of several therapeutic goals, 
making aquatic exercises an effective tool in rehabilitation. 
A crucial aspect of the effectiveness of aquatic exercises is 
the gradual increase in training intensity. Participants in 
the experimental group began with basic exercises that 
were gradually made more complex, including elements 
of hydrokinesitherapy. This allowed for the adaptation of 
training to the level of each participant, contributing to 
maximum improvement in physical performance. The con-
trol group, which used traditional rehabilitation methods 
such as massage and therapeutic exercise, did not demon-
strate such significant changes in flexibility and pain reduc-
tion. The average reduction in pain in the control group 
was only 18%, and the improvement in flexibility was 10%. 
This confirms the advantages of aquatic exercises com-
pared to traditional methods. Figure 1 presents the results 
of the assessment of changes in pain levels on the VAS scale 
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and the improvement in flexibility of participants in the 
experimental group before and after the completion of the 
8-week swimming rehabilitation programme. The graph 

shows that the level of pain decreased by 35%, while the 
flexibility indicators, according to the sit-and-reach test re-
sults, increased by 20%.

Figure 1. Results of pain reduction and improvement in flexibility, %
Source: created by the authors

A survey of participants in the experimental group 
revealed a high level of satisfaction with participation in 
the 8-week rehabilitation programme using aquatic ex-
ercises. Participants rated the overall effectiveness of the 
programme as 4.8 out of 5 possible points. The applica-
tion of innovative rehabilitation methods contributes not 
only to physical but also to psycho-emotional recovery. 
This was confirmed by the results of the study, where 
most participants in the experimental group noted that 
aquatic exercises helped them reduce stress levels and  

Parameter Rating (out of 5 points)

Overall effectiveness of the programme 4.8
Satisfaction with well-being after the programme 4.6

Improvement in psycho-emotional state 4.7
Impact of aquatic exercises on stress reduction 4.5

improve overall well-being. Table 1 presents the results of 
a survey of participants in the experimental group, which 
allows for an analysis of their perception of the rehabil-
itation programme and an assessment of the subjective 
attitude towards the effectiveness of aquatic exercises, 
overall well-being after the programme, and the impact 
on the psycho-emotional state. The data demonstrates 
a high level of participant satisfaction and confirms the 
positive effect of using aquatic exercises in rehabilitation 
programmes.

Table 1. Results of a survey of participants in the experimental group

One important aspect noted by participants was an 
increased level of motivation for rehabilitation due to the 
interest and variety of aquatic exercises. Most participants 
reported that exercising in water seemed less exhaust-
ing compared to traditional rehabilitation methods such 
as mechanotherapy or land-based physical exercises. At 
the same time, they reported a decrease in anxiety levels 
and an improvement in mood after each workout. Partic-
ipants also noted positive changes in their physical sen-
sations during and after exercise. The main benefits they 
identified included reduced muscle and joint pain, ease 
of movement, and a feeling of relaxation. According to 
the VAS scale, the average pain level decreased by 35%, 
indicating the high effectiveness of aquatic exercises for 
relieving muscle tension. This is supported by the data of 
J.E. Moreno et al. (2022), according to which swimming 
and other exercises in the water contribute to reducing 
the load on the musculoskeletal system and improving 
blood circulation. In addition to physical recovery, par-
ticipants noted a significant improvement in their psy-
cho-emotional state. Many of them emphasised that be-
ing in a water environment created a relaxation effect, and 
smooth, repetitive movements contributed to calming 
and reducing stress levels. The sessions took place in a re-
laxed atmosphere, which, according to the participants, 

Source: created by the authors

helped them to concentrate on the recovery process and 
not feel additional pressure.

Aquatic exercises also positively influenced the moti-
vation of participants. Most participants noted that exer-
cising in a water environment sparked interest and a desire 
to achieve better results. Due to the dynamics and variety 
of exercises, training was perceived as a pleasant pastime 
rather than a difficult rehabilitation procedure. Participants 
also emphasised the importance of support from instruc-
tors and group interaction, which contributed to creating a 
positive emotional climate during training. Questionnaires 
completed after the end of the programme indicate a signif-
icant improvement in the overall well-being of participants. 
In particular, over 80% of respondents rated their condition 
as “good” or “excellent” after the end of the 8-week pro-
gramme, while before its start, only about 40% did so. Par-
ticipants emphasised that the reduction in pain, increased 
mobility, and feeling of ease of movement positively influ-
enced their overall well-being. It should be noted that most 
participants indicated that the results of the programme 
exceeded their expectations. Before starting rehabilitation, 
many doubted the effectiveness of aquatic exercises, but 
after a few sessions, they noticed a significant improve-
ment in their condition. The high subjective assessment 
of the effectiveness of rehabilitation methods suggests that  
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aquatic exercises can be not only a tool for recovery but also 
a powerful motivator for further physical development. 
Participants who previously underwent rehabilitation us-
ing traditional methods, such as therapeutic exercise or 
mechanotherapy, noted the advantages of aquatic exercises.

Specifically, they indicated a lower level of discomfort 
during exercise and greater effectiveness in reducing pain. 
Figure 2 presents the results of a survey of participants in 
the control and experimental groups, which allows for an 

analysis of their perception of the effectiveness of the re-
habilitation programme using aquatic exercises. The graph 
demonstrates key aspects such as the level of satisfaction, 
reduction in pain, improvement in overall well-being, and 
level of motivation for further training. The data illustrates 
the positive impact of aquatic exercises on both the phys-
ical condition of participants and their psycho-emotional 
comfort, confirming the high effectiveness of an integrated 
approach to rehabilitation.

Figure 2. Results of a survey of the experimental and control groups, %
Source: created by the authors

A comparison of the results of the control and exper-
imental groups clearly demonstrated the advantages of 
aquatic rehabilitation methods. Participants in the con-
trol group, who underwent traditional procedures such 
as therapeutic exercise, massage, and mechanotherapy, 
demonstrated only moderate improvements in physical 
and psycho-emotional indicators. For example, the reduc-
tion in pain in this group was on average 15%, while in the 
experimental group, this figure reached 35%. This indi-
cates that traditional methods are less effective in relieving 
muscle tension and improving blood circulation. Partici-
pants in the experimental group who performed aquatic 
exercises demonstrated significantly greater progress in all 
key indicators. Endurance increased by 28%, flexibility by 
20%, and muscle strength by 15%. Moreover, the subjective 
assessment of wellbeing among participants in the experi-
mental group was significantly higher than in the control 
group. According to participants, aquatic exercises creat-
ed comfortable conditions for rehabilitation and helped to 
avoid additional stress associated with physical exertion. 
Statistical analysis using Student’s t test confirmed a signif-
icant difference between the groups for all key indicators 
(p < 0.05).

For example, the average pain level on the VAS scale in 
the control group decreased from 7.2 to 6.1 points, while in 
the experimental group, it decreased from 7.4 to 4.8 points. 
Similarly, in the sit-and-reach test, the improvement in flex-
ibility in the control group was only 10%, while in the ex-
perimental group, it was 20%. The psycho-emotional state 

of the participants also differed significantly. Participants 
in the control group more often reported fatigue and anxi-
ety after traditional procedures, while in the experimental 
group, most participants noted a feeling of relaxation and 
reduced stress after water exercises. Another important as-
pect was the participants’ perception of the methods them-
selves. In the control group, only 55% of respondents rat-
ed the effectiveness of traditional methods as high or very 
high, while in the experimental group, this figure was 85%. 
Participants in the experimental group noted that water 
training seemed less exhausting, which increased motiva-
tion for further training. In addition, the group dynamics 
and support from instructors in the experimental group 
also contributed to better results. Participants noted the 
importance of group activities, which not only improved 
interaction but also created an atmosphere of mutual sup-
port, positively influencing the overall emotional state. In 
the control group, where most procedures were performed 
individually, this factor was less pronounced.

Figure  3 presents the results of a comparison of tra-
ditional and aquatic rehabilitation methods, allowing for 
an analysis of the effectiveness of both approaches in im-
proving participants’ physical performance. The graph il-
lustrates that the experimental group, which used aquatic 
exercises, demonstrated a more significant improvement 
in all tested indicators, including reduced pain, increased 
flexibility, and endurance. Traditional methods, applied in 
the control group, also contributed to positive changes, but 
their impact was less pronounced.

Muscle strength (dynamometry)
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Before rehabilitation
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Flexibility (sit-and-reach)

Pain (VAS)
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Figure 3. Comparison of the effectiveness of traditional and aquatic rehabilitation methods, %
Source: created by the authors
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Results of the analysis indicate that the application of 
aquatic exercises contributes to a significant improvement 
in physical performance, reduction of pain, and an increase 
in the overall level of motivation among participants com-
pared to traditional methods. This confirms the promise 
of integrating the aquatic environment into rehabilitation 
programmes as an effective means of achieving optimal 
results in restoring the health of professional athletes.

Distribution of results based on injury type
The distribution of results showed that participants with 
mild to moderate injuries achieved more significant im-
provements compared to those with severe injuries. In 
particular, in the group with mild injuries, pain reduc-
tion was observed by 40%, flexibility increased by 25%, 
and endurance improved by 30%. Participants with 
moderate injuries demonstrated similar trends, although 
their progress was somewhat less: pain reduction was 
35%, flexibility increased by 20%, and endurance by 25%. 
On the other hand, participants with severe injuries had 
significantly less pronounced results. Pain reduction was 
only 20%, while improvements in flexibility and endur-
ance were 10% and 15%, respectively. These data confirm 
the importance of an individual approach to developing 
rehabilitation programmes, focused on the needs of ath-
letes depending on the complexity of their injuries. As 
noted by J.E. Moreno et al. (2022), adapting training and 
aquatic exercises to the physical condition of the patient 
significantly increases the effectiveness of rehabilitation. 
The graph clearly illustrates the distribution of results be-
tween groups with different types of injuries. Participants 
with mild injuries demonstrated the greatest progress, 
while the effectiveness of aquatic exercises for athletes 
with severe injuries was limited, indicating the need for 
additional or alternative rehabilitation methods. Figure 4 
presents the results of the distribution of improvements 
depending on the type of injury of the rehabilitation pro-
gramme participants.

injury and also emphasises the importance of individualis-
ing approaches. The use of adaptive programmes that take 
into account the type and severity of the injury allows for 
the optimisation of the restoration of the physical functions 
of athletes and increases the effectiveness of the rehabilita-
tion process. Thus, an individual approach becomes a key 
factor in ensuring a successful recovery.

Motivation for training
Aquatic exercises demonstrated not only a rehabilitative ef-
fect but also a significant impact on increasing participants’ 
motivation to train. According to the survey results, 85% 
of respondents in the experimental group reported that 
exercising in a water environment positively influenced 
their emotional state after training. They felt lower levels of 
stress, increased energy, and a desire to continue training. 
It is also important to note that aquatic activities served not 
only as a means of recovery but also as an effective tool for 
recreation. Participants noted that the dynamics and vari-
ety of exercises made the training interesting, and the at-
mosphere in the aquatic environment itself contributed to 
relaxation. Such activities were perceived as an opportunity 
to relieve psychological stress after competitions or inju-
ries. This was especially important for athletes returning to 
active training after a break. Figure 5 presents the results of 
an assessment of the impact of aquatic exercises on motiva-
tion for training and recreation among participants in the 
experimental group. The results demonstrate that exercis-
ing in a water environment not only contributes to physical 
recovery but also creates a positive psycho-emotional at-
mosphere that stimulates participants to continue training 
and contributes to the overall recreational effect.

Figure 4. Distribution of improvements  
based on injury type, %

Source: created by the authors

Level of improvement
40
35
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20
15
10

5
0

Mild Moderate Significant

The graph shows that athletes with mild and moder-
ate injuries achieved significantly better results in terms of 
reducing pain, increasing flexibility, and endurance com-
pared to participants with severe injuries. The presented 
results emphasise the need for an individual approach to 
developing rehabilitation programmes, which allows for 
maximum effectiveness for each category of injuries. The 
data obtained confirm that the effectiveness of rehabilita-
tion programmes largely depends on the severity of the  

Figure 5. Assessments of motivation for training  
and recreation by participants in the experimental group

Source: created by the authors
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90 90%
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50 50%
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motivation for 
training

Improvement of 
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Regression analysis showed a high level of correlation 
(R2 = 0.76) between physical improvements and satisfaction 
with the programme. This means that participants who 
demonstrated significant improvements in physical tests 
more often rated the programme as very effective. Specif-
ically, improvements in endurance, flexibility, and muscle 
strength directly influenced the positive subjective per-
ception of the rehabilitation process. Additional analysis 
revealed that the greatest impact on satisfaction with the 
programme was the reduction in pain (β = 0.48, p < 0.01) 
and improvement in psychological state (β = 0.42, p < 0.01). 
This indicates that not only physical indicators but also  
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emotional comfort during rehabilitation are key factors in 
successful recovery. Participants who reported a decrease in 
stress levels and increased motivation also reported ease of 
exercise and a high interest in continuing the programme.

Another significant relationship was found between 
the level of flexibility and the subjective perception of pro-
gress: participants who had significant improvements in 
the sit-and-reach test more often rated the programme as 
“excellent”. This confirms that the feeling of mobility and 
ease of movement is an important criterion for evaluating 
rehabilitation programmes. On the other hand, partici-
pants with severe injuries, despite positive results, rated the 
programme less optimistically. This may be due to a longer 
recovery process and more noticeable limitations in move-
ment. Such a result emphasises the importance of an indi-
vidual approach to participants with different types of inju-
ries, adapting programmes to their needs and expectations. 
The data obtained suggest that the subjective perception of 
the effectiveness of a rehabilitation programme depends on 
a combination of physical results and the emotional com-
fort created during the sessions. The use of aquatic exer-
cises contributes to the achievement of both goals, making 
them an ideal tool for the rehabilitation of athletes.

Discussion
The results of the conducted study demonstrate the high 
effectiveness of using aquatic exercises in the rehabilitation 
of athletes. Participants in the experimental group, who 
performed aquatic exercises, demonstrated a significant 
improvement in physical performance compared to con-
trol groups where traditional rehabilitation methods such 
as therapeutic exercise and massage were used. This is con-
sistent with the findings of R. Biswas & S.S. Ghosh (2022), 
who emphasised that training in an aquatic environment 
reduces joint load, improves anaerobic power, and reduces 
the risk of overload. The improvement in the emotional 
state of participants after water workouts also underlines 
the unique benefits of swimming for psycho-emotional re-
covery. According to S.E. Heywood et al. (2022), rehabilita-
tion programmes based on aquatic exercises increase mo-
tivation for training and the overall well-being of athletes, 
which is confirmed by the responses of 85% of participants 
in the current study. R. Biswas & S.S. Ghosh (2022) noted 
the advantages of using plyometric exercises in an aquatic 
environment with additional weights to improve athletes’ 
aerobic endurance. They have proven that the combination 
of aqua plyometrics and weights creates unique training 
conditions that reduce the impact of gravity and simul-
taneously provide a high level of exercise intensity. These 
findings are consistent with the results obtained, which 
demonstrate an increase in endurance by 28% after com-
pleting the 8-week programme. The research of R. Biswas 
& S.S.  Ghosh  (2022) also emphasised the adaptation of 
exercises to the specific needs of athletes, which is impor-
tant in the context of individualised rehabilitation pro-
grammes. The results obtained confirm that the use of the 
aquatic environment allows for an effective combination 
of cardio load and exercises for restoring muscle strength, 
providing a comprehensive approach to rehabilitation. An 
important aspect is the appropriateness of adapting re-
habilitation programmes to the specific characteristics of 
athletes’ injuries.

The research of D. Pascoe & J. Cheslett (2024) showed 
that the forces of impact in the aquatic environment are 
significantly reduced, which creates comfortable condi-
tions for rehabilitation even after serious injuries. This is 
confirmed by the results obtained, where participants with 
moderate injuries achieved significant improvements in 
flexibility and endurance. Aquatic exercises that include 
plyometric training also demonstrated a positive impact 
on the development of explosive strength and speed. As 
noted by S.S.  Ghosh & R.  Biswas  (2023), training in an 
aquatic environment contributes to the development of 
specific physical qualities due to hydrostatic resistance. 
In the study, the experimental group showed significant 
improvements in these indicators. Aquatic exercises also 
have a particular value for improving specific physical 
characteristics. R. Ramirez-Campillo et al. (2022) in their 
meta-analysis noted that plyometric jumps in an aquatic 
environment significantly improve the physical fitness of 
athletes, especially in aquatic sports, due to the reduced 
impact of gravity and increased muscle control. The con-
ducted study confirms these findings, demonstrating an 
increase in flexibility by 20% and endurance by 28% after 
completing the 8-week programme. A reduction in pain by 
35% after an 8-week course of aquatic exercises confirms 
the high effectiveness of this approach for the rehabilita-
tion of athletes. According to the research of B.K. Kim & 
H.J. Jeong (2022), such exercises reduce swelling and pain, 
which was confirmed by participants in the experimental 
group. It is important to note that the comfortable con-
ditions of the aquatic environment contribute to psycho-
logical relaxation, which is an important component of 
successful rehabilitation.

Especially promising are programmes focused on de-
veloping explosive strength, speed, and aerobic endurance, 
as noted in the research of R.A. Salama et al. (2024). Their 
findings are consistent with the results, where participants 
in the experimental group demonstrated a significant im-
provement in speed-strength characteristics. According 
to R.K. Elnaggar & W.A. Abd El‐Nabie (2021), the corre-
lation between participants’ subjective perception of the 
programme’s effectiveness and their physical performance 
is an important aspect of the rehabilitation process. In the 
study, the correlation between physical improvements and 
satisfaction with the programme was R2 = 0.76, indicating 
that aquatic exercises have both physical and psycho-emo-
tional benefits. A systematic review by V. Simanjuntak et 
al.  (2023) proved the effectiveness of using virtual reali-
ty-oriented water training to improve lower limb muscle 
strength. In this study, these exercises also proved effec-
tive, leading to the conclusion that the integration of 
modern digital technologies into water rehabilitation is a 
promising approach.

R.K. Elnaggar & M.S. Elfakharany (2022) demonstrat-
ed that aqua plyometric exercises not only improve muscle 
strength but also have a positive impact on bone miner-
al properties and overall physical fitness in patients with 
juvenile idiopathic arthritis. Their results show that a 12-
week programme significantly reduces the risk of osteopo-
rosis and improves physical activity. In the study, similar 
effects were observed among athletes with moderate inju-
ries, who reported reduced pain and improved flexibility 
after performing aquatic exercises. These data confirm the  
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importance of aqua plyometric programmes for compre-
hensive recovery, especially in the context of musculo-
skeletal injury rehabilitation. Programmes with aqua ply-
ometrics, which are used for recreational purposes, can be 
adapted for athletes of different fitness levels. As noted in 
the study by L.B. Faíl et al. (2022), such programmes con-
tribute to strengthening muscles and improving endur-
ance even in people with chronic diseases. In the research, 
athletes noted that the dynamics and variety of water exer-
cises reduced the monotony of the training process, mak-
ing it more attractive.

Furthermore, M. Jackson et al. (2022) emphasised the 
positive impact of aquatic exercises on mental health. Their 
research shows that such programmes can reduce anxiety 
levels, improve mood, and promote relaxation. These find-
ings are consistent with the results obtained, where 85% of 
participants reported an improvement in their emotional 
state. L.A.D. Silva et al. (2022) also noted that aquatic exer-
cises are effective in reducing oxidative stress and improv-
ing functional autonomy. This is confirmed by the respons-
es of participants who noted that the exercises contributed 
to reduced fatigue and restored functional mobility. S. An-
sari et al.  (2021) investigated the impact of aqua aerobics 
on functional capacity, flexibility, and trunk muscle func-
tion in women with chronic non-specific low back pain. 
The results showed a significant reduction in the level of 
functional disability and an improvement in quality of life 
after an 8-week programme. The obtained results correlate 
with these findings, as aquatic exercises demonstrated ef-
fectiveness in reducing pain levels on the VAS scale by 35% 
and increasing overall flexibility by 20%. This confirms the 
appropriateness of using aquatic exercises in rehabilitation 
programmes aimed at improving motor activity and psy-
cho-emotional state. The results presented by N.B. Morei-
ra et al.  (2020) indicate an improvement in quality of life 
after performing aquatic exercises among older people with 
musculoskeletal disorders. The study showed that a similar 
effect is achieved in athletes, regardless of age, due to the 
individualisation of programmes.

Thus, the use of aquatic exercises in rehabilitation and 
recreation offers numerous advantages, including physical 
and psycho-emotional recovery. The integration of modern 
approaches, such as aqua plyometrics, digital technologies, 
and adaptive programmes, allows for achieving high re-
sults in recovery and improving athletic performance. The 
presented data provides a basis for further research in this 
field and confirms the feasibility of implementing aquat-
ic exercises in rehabilitation and recreation programmes. 
The results of the study confirmed that aquatic exercises 
are suitable for the rehabilitation of athletes with mild to 
moderate injuries, as well as for recreational recovery after  

intense loads. However, in cases of severe injuries or limited 
mobility, it is necessary to individually adapt programmes 
to guarantee the safety of participants.

Conclusions
The conducted study showed that aquatic exercises are 
an effective method of rehabilitation and recreation for 
athletes who have experienced injuries or overtraining. 
Results showed that participants in the experimental 
group who underwent an 8-week swimming programme 
achieved significant improvements in physical perfor-
mance, including endurance (+28%), strength (+15%), 
and flexibility (+20%). These data confirmed the advan-
tage of aquatic exercises over traditional rehabilitation 
methods, such as therapeutic exercise and massage, where 
the increase was less pronounced. One of the key results 
was a reduction in pain levels by 35% on the VAS scale, 
which confirms the high effectiveness of aquatic exercises 
in relieving muscle tension. Additionally, 85% of respond-
ents rated their emotional state after training as “good” or 
“excellent”, indicating an improvement in their psycho-
logical well-being. The survey results showed that aquatic 
exercises increased motivation for training and created a 
comfortable environment for rehabilitation.

The dynamics and variety of aquatic exercises allowed 
participants to perceive training as a pleasant pastime, con-
tributing to a high level of satisfaction with the programme 
(rated 4.8 out of 5). A comparison of the results of the con-
trol and experimental groups demonstrated a significant 
correlation between physical improvements and subjective 
satisfaction with the programme (R2 = 0.76). This confirms 
that the effectiveness of rehabilitation measures largely de-
pends on their adaptation to the physical and emotional 
state of athletes. Furthermore, participants in the experi-
mental group who had mild to moderate injuries achieved 
greater progress compared to those with severe injuries. Re-
habilitation based on aquatic exercises is beneficial in many 
cases, including recovery from mild and moderate injuries, 
relieving muscle tension, and improving endurance and 
flexibility. However, its effectiveness may be limited for 
athletes with severe injuries who require more specialised 
approaches. It is promising to compare in the future studies 
the effectiveness of different types of water training, such as 
aqua plyometrics and aqua aerobics, to develop more com-
prehensive and flexible rehabilitation programmes.
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Анотація. Плавання відіграє важливу роль у відновленні професійних спортсменів, сприяючи фізичній та 
психоемоційній реабілітації після змагань і травм. Водночас дослідження застосування плавання для реабілітації 
та рекреації спортсменів є недостатньо розробленими, що обґрунтовує актуальність цього дослідження та його 
необхідність у спортивній практиці. Метою роботи було оцінити ефективність водних вправ у реабілітаційних 
програмах для професійних спортсменів із легкими та середньої тяжкості травмами, порівняно з традиційними 
методами реабілітації, а також визначити умови, у яких застосування плавання є найбільш доцільним і 
результативним для покращення фізичних показників, зниження больових відчуттів і підвищення мотивації 
учасників. У дослідженні брали участь 120 спортсменів із різних видів спорту, які проходили восьмитижневу 
програму водних вправ. Програма включала аеробні, розтягувальні та відновлювальні вправи, які проводилися 
4 рази на тиждень із поступовим підвищенням інтенсивності. Оцінка результатів здійснювалася за допомогою 
вимірювання фізичних показників (сила, витривалість, гнучкість), аналізу суб’єктивного самопочуття та 
використання візуально аналогової шкали для оцінки больового синдрому. Результати показали, що витривалість 
зросла на 28 %, гнучкість – на 20 %, а сила м’язів – на 15 %. Найкращі результати спостерігалися у спортсменів із 
середнім рівнем підготовки. Водночас для учасників із тяжкими травмами ефективність була нижчою, що вказує 
на необхідність індивідуального підходу та врахування специфіки травм. Отримані результати підтверджують 
доцільність застосування плавання в реабілітаційних програмах для спортсменів із загальними травмами та 
перевтомою. Практична значимість дослідження полягає у створенні рекомендацій для спортивних лікарів і 
тренерів щодо використання плавання як ефективного засобу відновлення спортивної форми

Ключові слова: фізичне відновлення; аеробні вправи; спортивна адаптація; методи відновлення; функціональні 
показники
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