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Abstract  The study aims to address the objective 

possibilities of organising the recovery process of young 

boxers after training effects. The basis of the 

methodological approach in this paper was the construction 

of a survey, with the analysis of the results and the 

introduction of changes to the research process, depending 

on the results of the second survey. A group of 25 boxers, 

aged 13-15, from the Karken Akhmetov Republican 

Specialised Boarding School-College of the Olympic 

Reserve were interviewed, which showed that 

approximately 50% of the total number of young boxers 

surveyed showed signs of overtraining and excessive 

fatigue after completing a three-month summer training 

camp. The study established that in the mentioned sports 

and educational institutions the use of various means of 

recovery of young boxers after training sessions is 

practised: pedagogical, medical-biological, and 

psychological. They help achieve a sustainable effect of 

qualitative recovery of young athletes after physical 

exertion, which allows them to prepare for the most 

important competitions in optimal physical condition. In 

addition, depending on the specific characteristics of the 

psychophysiological state of young athletes and the 

peculiarities of their recovery after training loads, a 

combined combination of these recovery means is 

practised to achieve the optimal effect. The result of a 

properly structured recovery process is the removal of 

fatigue after the training loads endured by boxers – 

students of the educational institution in question and their 

bringing to optimal physical conditions by the time of the 

most important sports competitions, for which the training 

programme is built. 

Keywords  Sports Loads, Martial Arts Practice, 

Optimal Combination of Influences, Relaxation, 

Readiness for Competitions 

1. Introduction

The practice of training young boxers in sports schools 

of the Republic of Kazakhstan necessarily involves the 

organisation of recovery processes after training impacts. 

In the selection of the means and methods of organising 

rehabilitation procedures, the age restrictions of young 

athletes, their level of sports qualification, specific stages 

of sports training, individual characteristics, and several 

other parameters were addressed. In this context, the 

problem of organising the recovery of young boxers after 

their training impacts is to find the most rational methods 

of returning the optimal conditions of athletes to the 

beginning of the competitive period and their preservation 
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between specific sports performances [1]. The study of 

such methods of recovery in youth boxing in general and in 

relation to the realities of Kazakhstan, in particular, is 

important insofar as their goal is to improve the health of 

young athletes, to care for their life extension, and to create 

initial conditions that can optimally ensure the best 

possible and fastest recovery of their physical performance 

and mental state. 

In youth boxing, the accumulation of fatigue remains 

one of the most significant obstacles to consistent athletic 

development. Rationally designed training and recovery 

programmes help maintain performance and prevent the 

detrimental effects of overtraining. As noted by B. S. 

Baikulbaev [2], structured training complemented by 

appropriate recovery ensures sustained performance 

growth. Recent research by D. Nemcek and M. Dudikova 

[3] reinforces this view, highlighting that adolescent 

boxers exhibit more pronounced symptoms of fatigue, such 

as muscle soreness, limb heaviness, and disturbed sleep, 

after intensive training camps compared to competitions. 

These findings underscore the need for recovery strategies 

tailored to the specific intensity and structure of training 

loads. 

Additional studies further emphasize the role of targeted 

recovery approaches in youth boxing. For example, Y. 

Shestak and D. Okun [4] demonstrated that experimental 

programmes aimed at developing speed-strength qualities 

led to significant improvements in physical performance 

among 15-16-year-old boxers. Similarly, E. A. Khasanov 

et al. [5] explored the use of vibroacoustic devices such as 

Vitofon to stimulate the rehabilitation process, which 

showed promising effects on fatigue resistance and 

emotional stability. These modern approaches to recovery 

are particularly relevant for Kazakhstan’s sports 

institutions, where the integration of medical-biological, 

pedagogical, and psychological methods is key to 

optimising athlete readiness. 

Moreover, N. O. Bazilevich et al. [6] proposed that 

incorporating outdoor games into the training of young 

boxers serves as both a developmental tool and a recovery 

aid, given their physically demanding yet engaging nature. 

Monitoring fatigue and functional readiness also plays a 

critical role in managing recovery. According to V. 

Klychko and M. Savchyn [7], objective metrics and test 

systems are necessary for accurate assessment of an 

athlete’s training condition, while E. Perelman et al. [8] 

stressed the need for modern recovery frameworks to meet 

the demands of peak performance phases. 

Despite these advancements, several critical areas 

remain underexplored, such as the prevention of 

overtraining-related injuries, post-traumatic recovery, and 

the role of nutrition in post-exercise rehabilitation. 

Addressing these gaps is essential for maintaining 

long-term athlete health and performance sustainability. 

This study aims to explore the organisation of recovery 

processes among young boxers, specifically students of the 

Karken Akhmetov Republican Specialised Boarding 

School-College of the Olympic Reserve. By examining 

fatigue symptoms and the effectiveness of recovery 

interventions in this population, the research seeks to 

contribute to the development of comprehensive and 

evidence-based recovery protocols for youth athletes. 

2. Materials and Methods

This research was conducted based on the Karken 

Akhmetov Republican Specialised Boarding 

School-College of the Olympic Reserve. The study 

involved 25 boxers, students at this sports school, aged 13 

to 15 years. Young boxers were asked to take a survey to 

study their level of fatigue after training and the sequence 

of overcoming it using special recovery procedures. The 

survey used in this study has been validated to ensure it 

effectively captures the intended information about the 

athletes’ conditions. The survey was conducted after the 

three-month summer training camp. During the training 

camp, training sessions were held twice a day, six days a 

week. The survey is as follows (all respondents were 

asked to answer the questions in the affirmative or 

negative). 

Based on the results of the survey, recommendations 

were made to improve the overall physical and 

psychological condition of young boxers after the training 

camp. Additionally, a basic statistical analysis was 

conducted to evaluate the responses. Descriptive statistics 

were used to summarize the data, providing a clear 

overview of the athletes’ reported conditions before and 

after the intervention. A month later, a second survey was 

conducted, as shown in Table 1. The results of the study 

were used to conclude the effectiveness of the 

rehabilitation equipment used to organise the 

rehabilitation of young boxers, students of the Karken 

Akhmetov Republican Specialised Boarding 

School-College of the Olympic Reserve. 

Table 1.  A Questionnaire to Determine the Level of Fatigue of Boxers 
after Training 

No. Question 

1 Do you have problems with sleep? 

2 Do you have any mood swings? 

3 Is there an increase in heart rate? 

4 Have you noticed a decrease in performance? 

5 Are there any movement coordination disorders? 

6 Do you feel any muscle pain? 

7 Do you feel achy joints? 

8 Do you feel a loss of strength, a reluctance to train? 

9 Is there an increased susceptibility to infection? 

10 Have you noticed an increase in general irritability? 

11 Have you noticed a decrease in appetite? 

12 Have you had any fainting or pre-fainting states? 

Source: compiled by the authors. 
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The following combinations of rehabilitation ways 

were used. In the case of severe psycho-emotional 

problems associated with sleep disorders and emotional 

mood swings, a combination of psychological and 

medical-biological rehabilitation agents was used. In 

particular, the athletes were prescribed to take drugs for 

the general calming of the nervous system (Lipocerebin, 

Fitin, Gefitin (Germany)), as well as vitamin complexes 

(Aerovit, Undevit, Decamevit (Hungary)). In addition, 

sports psychologists held conversations with the athletes 

to normalise their psycho-emotional state and general 

mood. Autogenic training methods were also used. 

When a general loss of strength and unwillingness to 

train was detected, as well as in the case of increased 

general irritability against the background of movement 

coordination disorders, a combination of medical, 

biological and pedagogical methods of rehabilitation was 

used. Based on the use of recovery drugs (“Riboxin”, 

“ATP”, “Potassium Oratate” (Poland)), relaxation 

exercises for the muscles of arms and legs, which take on 

the greatest physical loads during the training process, 

were introduced into the training process. 

The use of sedatives and restorative drugs in children 

aged 13-15 is justified by the need to manage fatigue and 

enhance recovery in young athletes undergoing intense 

training. These pharmacological agents are employed 

under strict medical supervision to ensure they are tailored 

to the individual needs of each athlete. The study was 

approved by the Ethics Commission of the Al-Farabi 

Kazakh National University, No. 660794, and informed 

consent was obtained from all individuals included in this 

study, ensuring awareness of the potential benefits and 

risks. The selection of these agents is based on 

evidence-based practices, focusing on substances with 

proven efficacy and safety profiles to minimize adverse 

effects and maximize benefits. Regular monitoring and 

psychological support are provided to safeguard the 

athletes’ well-being. 

3. Results

Following the current provisions of the Law of the 

Republic of Kazakhstan “On Physical Culture and Sports” 

[9], sports sections, clubs and extracurricular recreational 

sports organisations are established for children to engage 

in sports during extracurricular time. These include sports 

schools of various kinds, children and youth sports clubs 

for physical training, and specialised boarding schools for 

the Olympic reserve. Sports training in such boarding 

schools is carried out following the procedure established 

by the authorised bodies in the field of physical education, 

in agreement with the body in the field of education that 

has the appropriate authority. The search was conducted 

based on an educational institution whose activities are 

regulated by this legislative provision of the Republic of 

Kazakhstan, namely the Karken Akhmetov Republican 

Specialised Boarding School-College of the Olympic 

Reserve. 

Modern boxing is characterised by a high volume and 

intensity of training, which often causes injuries and 

illnesses [10]. This is determined by the problems of 

recovery after training – boxers, especially young boxers, 

are unable to fully recover from training. Thus, the 

accumulation of fatigue and mental and muscular tension 

necessitates the introduction of relaxation therapy 

methods into the recovery process. Recovery of boxers 

after training involves the use of various procedures 

aimed at consistently eliminating fatigue syndrome [11]. 

The means of recovery of young boxers from the effects 

of training loads are divided into three large groups: 

pedagogical, biomedical and psychological. The 

pedagogical means of recovery include rational planning 

of the training process to ensure the best possible physical 

recovery of the athlete. Determination of ways of the most 

rational combination of volumes and intensity of training 

work, with alternation of time of physical load and rest 

after exercises, is crucial. It is also necessary to introduce 

maximum diversity in training work, with the possibility 

of redirecting attention to other activities, performing 

adaptation and unloading exercises, and using an 

individual approach to the construction of training and 

recovery processes. 

The use of biomedical products involves the 

development of a rational diet and the use of effective 

vitamin and pharmacological complexes to trigger and 

optimise recovery processes in the body [12]. 

Psychological remedies are designed to reduce the degree 

of psychological stress and relieve nervous tension arising 

from high training loads and participation in important 

competitions. The use of this type of rehabilitation means 

involves psychological prevention of athletes, the 

introduction of psychotherapy and psychological hygiene 

methods, in particular, suggestion, autogenous and 

psycho-regulatory training, sleep and rest, and muscle 

relaxation techniques [13]. It is of great importance to 

create a favourable psychological environment in the 

sports team, both during training sessions and sports 

performances, as well as in everyday life and on holiday. 

As a pedagogical tool, the students of the Karken 

Akhmetov Republican Specialised Boarding 

School-College of the Olympic Reserve are offered 

various options for increasing the duration of training 

work while reducing its intensity. One such option is to 

introduce walking or slow jogging intervals into speed 

running. The organisation of active recreation for young 

boxers involves performing exercises to relax the muscles 

of the arms and legs that are most tired during the training 

process. It is noted that the greatest effect of properly 

organised active rest can be achieved with moderate work. 

Outdoor training sessions are actively used, especially in 

the warm season, as inhalation of oxygenated air helps to 
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quickly recover from exercise. Exercising in humidified 

air, which contains 65-75% oxygen, has the effect of 

quickly eliminating oxygen debt, which in turn 

dramatically increases the intensity of recovery. Water 

treatments and massage are also used as effective means 

of recovery after training [14]. 

The following medical and biological products were 

used to achieve optimal recovery after training for young 

boxers, pupils of the Karken Akhmetov Republican 

Specialised Boarding School-College of the Olympic 

Reserve. Intense training loads imply the need to activate 

metabolic processes in the body and maintain 

performance using pharmacological agents. This is 

especially important if the boxer has symptoms of chronic 

fatigue or various painful conditions. The specifics of the 

use of pharmacological drugs in each case are discussed in 

consultation with the athlete's coach and sports doctor. 

The following drugs are used for the recovery of young 

boxers [2]. Vitamin complexes. “Aerovit” (one tablet once 

a day for 30 days), Undevit (two tablets twice a day for 15 

days), Decamevit (one tablet three times a day for 10 

days), and Quadevit (one tablet three times a day for 10 

days) (Hungary). 

Restorative drugs: “Riboxin” (one tablet 4-6 times a 

day for 10-12 days), “ATP” (intramuscularly, one ml of 

solution for 20 days), “Potassium orotate” (0.5 grams 2-3 

times a day for 10-15 days), “Panagin” (one tablet 2-3 

times a day for 10 days), Glutamic acid (one tablet 2-3 

times a day for 10 days), “Aminalon” (1-2 tablets 3-4 

times a day for 10-15 days), Calcium glycerophosphate 

(0.3 grams 2-3 times a day for 10 days during intense 

physical activity), “Meteonin” (0.5 grams 3 times a day 

one hour before meals for 10-30 days, with a break for 10 

days after 10 days of use), “Saparal” (one tablet 2-3 times 

a day after meals for 15-30 days) (Poland). Sedatives: 

“Lipocerebin” (one tablet three times a day for 10-15 

days), “Fitin” (0.25-0.5 grams per day for 10-15 days), 

“Gefitin” (0.25-0.5 grams per day for 10-15 days), 

“Amisil” (0.001 grams twice a day for 14 days), 

“Motherwort” (one tablespoon, brew with two glasses of 

boiling water, taken as one teaspoon a day twice after 

meals), “Tauremzine” (5 mg or 30 drops of 0.5% solution 

three times a day for 10-15 days) (Germany). Relaxants: 

“Nikoflex” (Hungary) – sports ointment, used as 

prescribed by a doctor; “Enorutan” (Bulgaria); 

“Gymnastogal” (Hungary); “Capsider” (Poland); Heparin 

ointment (Hepared with a bandage). The vitamin 

requirements for boxers of different weight categories are 

presented in Figure 1. 

Source: compiled by the authors based on B. S. Baikulbaev [2]. 

Figure 1.  The Need for Vitamins for Boxers of Different Weight 

Categories 

Water consumption is of particular importance when 

organising the recovery process for boxers after training 

sessions. The need for it increases dramatically with 

increasing training intensity, especially at the stages of 

bringing an athlete to the peak of competitive readiness 

before important performances. During such periods, 

training is carried out in compliance with the most 

rigorous training regime. At the same time, to quench 

thirst, large quantities of water should not be drunk at one 

time. The feeling of dry mouth, which gives a feeling of 

thirst, is caused by relatively weak salivation, therefore, 

drinks that stimulate this process are recommended (these 

include carbohydrate-mineral drinks “Olympia”, 

“Victoria”, mineral water “Borjomi”, tea with lemon) [15]. 

Measures aimed at reducing the calorie content of the diet 

have proven to be highly effective in reducing body 

weight. There is a reduction of up to 50-60% of the 

established norm by reducing fat consumption to 60- 80 

grams per day, and carbohydrates to 200-300 grams, 

while maintaining the amount of protein. The total 

volume of fluid consumed can be reduced to 1-1.5 litres 

instead of 2.5-3 litres under normal conditions. The diet of 

a boxer recovering from training should include the 

following products: meat, eggs, fruit, juices, and 

vegetable products. At the same time, fruits and 

vegetables are crucial in terms of ensuring a young boxer 

full recovery after intense training. The recommended 

daily intake of sugar is 150-200 grams. Cottage cheese, 

grainy caviar, and sour cream are also recommended. 

During the day, fatty and floury foods are completely 

excluded from the diet. The diet during the day should not 

be too high in volume to avoid overloading the digestive 

system. 
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Psychotherapy and psychological hygiene methods are 

used to help young boxers of the Karken Akhmetov 

Republican Specialised Boarding School and College of 

the Olympic Reserve recover from training. Sports 

psychologists and athlete coaches actively practice 

methods of suggestion, building autogenic and 

psychoregulatory training. In addition, they practice 

additional sleep and rest in their free time, as well as other 

relaxation techniques and methods. At the end of a 

three-month summer training camp, 25 boarding school 

students were surveyed to determine their level of fatigue. 

The results of the survey are presented in Table 2 (the 

right column shows the number of respondents who 

answered the questions in the affirmative). 

Table 2.  The Results of a Survey to Determine the Level of Fatigue of 
Young Boxers after the Training Camp 

Question 

Number of 

affirmative 

responses 

Do you have problems with sleep? 13 

Do you have any mood swings? 12 

Is there an increase in heart rate? 14 

Have you noticed a decrease in performance? 9 

Are there any movement coordination disorders? 10 

Do you feel any muscle pain? 8 

Do you feel achy joints? 7 

Do you feel a loss of strength, a reluctance to train? 15 

Is there an increased susceptibility to infection? 5 

Have you noticed an increase in general irritability? 11 

Have you noticed a decrease in appetite? 6 

Have you had any fainting or pre-fainting states? 2 

Source: compiled by the authors. 

As can be seen from the data presented in Table 2, 

approximately half of the boxers who took part in the 

survey showed signs of overwork after training loads 

during the training camp. The most pronounced problems 

are loss of strength and unwillingness to train (15 

respondents), as well as increased heart rate in free time, 

while awake (75-80 beats per minute in 14 respondents). 

Exactly half of the respondents (12 and 13 people) have 

psychophysiological problems related to mood swings and 

sleep disorders, respectively. 

The second control survey was conducted a month after 

the first one. During this month, all the athletes who took 

part in the survey were treated with the rehabilitation 

measures described above. The results of the repeated 

questionnaire are presented in Table 3. 

Table 3.  Results of a Repeated Survey to Determine the Level of 
Fatigue of Young Boxers One Month after the Training Camp 

Do you have problems with sleep? 1 

Do you have any mood swings? 2 

Is there an increase in heart rate? - 

Have you noticed a decrease in performance? - 

Are there any movement coordination disorders? 1 

Do you feel any muscle pain? - 

Do you feel achy joints? - 

Do you feel a loss of strength, a reluctance to train? 2 

Is there an increased susceptibility to infection? - 

Have you noticed an increase in general irritability? 1 

Have you noticed a decrease in appetite? - 

Have you had any fainting or pre-fainting states? - 

Source: compiled by the authors. 

As can be seen from the data presented in Table 3, the 

use of special rehabilitation means (pedagogical, medical, 

biological and psychological) for a month with 25 young 

boxers interviewed, students of the boarding school, 

demonstrated a high degree of practical effectiveness. All 

the survey participants have eliminated the signs of 

physical fatigue and loss of performance. The sensations 

of muscle pain and joint aches have also been eliminated, 

and all participants in the survey have normalised their 

heart rate and appetite, as well as eliminated disorders of 

the psycho-emotional state. In addition, with rare 

exceptions, the athletes surveyed have experienced 

previously existing sleep problems and emotional swings, 

expressed in sharp mood changes. 

The practical combination of medical, biological and 

psychological rehabilitation means has shown high 

efficiency in eliminating sleep disorders and general 

psycho-emotional states, manifested in sharp mood 

swings. The young boxers were prescribed sedatives, 

along with a range of psychological recovery procedures. 

As a result, a significant improvement in the condition of 

the athletes was noted, which was expressed in the 

gradual normalisation of sleep, stabilisation of the 

psycho-emotional state and elimination of anxiety. At the 

same time, the use of psychological suggestion techniques 

during conversations between coaches (sports 

psychologists) and young athletes increased the latter’s 

confidence in their abilities and instilled in them the belief 

in their ability to achieve the sporting tasks set for them 

by their coaches. At the same time, a high degree of 

nervous excitability of 13-15-year-old boys was 

considered a mandatory factor, given the general 

instability of their psycho-emotional state and their 

tendency to fall into depression when the reality of 

achieved sports results does not correspond to high 

expectations. 
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The combination of medical, biological and 

pedagogical methods of rehabilitation has demonstrated 

high efficiency in the treatment of loss of strength, 

impaired general coordination and high irritability. The 

young boxers who took part in the survey study showed a 

gradual recovery of motor activity, along with a general 

increase in mood and vitality. This was facilitated by the 

introduction of measures to organise active recreation for 

athletes, with mandatory exercises to relax the muscles of 

the arms and legs that are most stressed during the 

training process. In addition, outdoor training with the 

maximum use of game elements and interval walking and 

running helped to improve performance and relieve 

fatigue after training sessions. 

The organisation of young boxer recovery after training 

was carried out including their individual physical and 

psychological qualities. Athletes with the highest level of 

irritability and who are prone to mood swings require 

more attention in terms of individual conversations about 

sports motivation. In addition, the intake rates of vitamin 

complexes and nervous system calming agents were 

calculated for them individually, considering their 

psychological and emotional characteristics. At the same 

time, young boxers who had a general decline in 

performance due to sleep problems needed to have their 

consumption of recovery drugs and vitamin complexes 

individually calculated. In general, the study showed that 

with a properly built-up approach to the use of recovery 

means for young boxers after training with the parallel use 

of several different recovery procedures, it is possible to 

achieve a sustainable recovery effect. This fact is of great 

importance when planning sports activities to bring 

athletes to optimal physical and psychological conditions 

for important competitions, directly to achieve results, and 

in which training is built. 

4. Discussion 

In the course of this scientific research, it was 

established that the organisation of recovery of young 

boxers after training is a multifaceted process based on 

such aspects as psychological, pedagogical and 

medical-biological. Each of these aspects has its specific 

characteristics that coaches and sports medicine 

specialists need to consider when planning a programme 

of training boxers for competitions, as well as when 

organising their recovery. 

The findings align with those of B. Yildirimkaya et al. 

[16], who highlighted the prevalence of hand and arm 

fractures in boxers due to improperly calibrated training 

loads that fail to consider individual athlete characteristics. 

Our results similarly underscore the necessity of 

designing training and recovery programs tailored to each 

boxer’s physical profile to prevent overtraining and 

reduce injury risk. However, while Yildirimkaya et al. 

focused primarily on injury outcomes, this study adds to 

the discourse by examining how early recovery 

interventions can proactively minimise such risks. 

I. Ibrahimov [17] also emphasised the use of modern 

pedagogical technologies to tailor training to the 

individual development level of athletes. The present 

findings extend this claim by demonstrating that effective 

recovery, not just training, requires individualisation. This 

suggests that personalisation is a unifying principle that 

should govern both the planning of physical exertion and 

the restoration process. 

The issue of recovery-related injuries was further 

explored by G. S. Matharu et al. [18], who investigated 

carpal-metacarpal joint instability and linked it to poor 

recovery planning. Their call for a detailed analysis of 

recovery dynamics aligns with our approach, particularly 

in highlighting that recovery protocols must be designed 

with close attention to biomechanical and physiological 

load management. Our study substantiates this by 

showing that properly structured and individualised 

recovery processes can eliminate signs of fatigue and 

prevent cumulative trauma. 

Studies on weight loss and its physiological 

consequences, such as that by M. Beyleroğlu et al. [19], 

emphasize the interconnectedness between training stress, 

heart rate variability, and recovery. Our work adds a 

complementary perspective by highlighting that 

anthropometric parameters, especially body composition 

and endurance capacity, should guide both training and 

recovery planning. Furthermore, the research by S. 

Noonan-Holohan et al. [20] provides a psychological 

dimension, focusing on self-regulatory fatigue and the 

behavioral risks of weight-making practices. Our findings 

support the importance of psychological support in 

recovery, particularly among adolescents, and suggest that 

interventions like autogenic training and sports 

psychology sessions can mitigate these risks. 

Several aspects studied in this research paper were 

reflected by M. Djelic et al. [21], who jointly investigated 

the principles of constructing objective testing of the 

physical condition of athletes in general and boxers in 

particular during the recovery period, compared to people 

with a sedentary lifestyle, in the context of studying the 

reactions of carbohydrate and fatty acid metabolism. As 

noted, glucose levels in athletes increase significantly 

during training and decrease during the recovery period, 

while a similar trend was noted when analysing the trend 

in blood insulin levels. According to scientists, significant 

physical exertion requires high energy expenditure, which 

affects the course of metabolic reactions, which is not 

observed during the recovery period after training. This is 

relevant from the point of view of building a 

comprehensive recovery effect on the body of young 

boxers, which involves the influence of various factors on 

the outcome of the recovery process. 

The study by T. Venckunas et al. [22] on 

cardiorespiratory responses to specific and nonspecific 

exercises in high-profile amateur boxers provides valuable 
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data on the physiological demands of different types of 

exercises. This research highlights the importance of 

tailored training programs that consider the specific 

cardiorespiratory responses of boxers, which is essential 

for optimizing their recovery and performance. 

At the same time, the results obtained should also be 

considered from the point of view of the potential impact 

of the correct organisation of the recovery process of 

young boxers on the growth of their physical and 

technical readiness, which was addressed by S. El Ashker 

[23]. The study addresses the fact that to assess the level 

of physical fitness and fatigue of athletes (boxers) after 

training, a system of special test surveys should be used, 

which can give an objective view of the situation and 

variants of such tests are proposed [24]. In this aspect, the 

results of the study overlap with the results of this 

scientific work, which also proposes surveys to assess the 

level of fatigue in young boxers. 

The influence of properly structured development of 

various technical techniques on the level of competitive 

readiness of young boxers and their general level of 

fatigue after training and competitions was discussed by 

M. Badr and M. Z. G. Baldam [25]. At the same time, the 

authors note that, when assessing the level of readiness of 

athletes for competitions, the most objective results can be 

obtained by evaluating their condition immediately before 

them, as well as after a certain period after special 

recovery methods have been applied to young boxers. 

Thus, the conclusions of the researchers indicate that they 

were working in the same direction as the author of this 

paper since the results obtained are almost identical. 

The organisation of recovery of young boxers should 

consider several aspects of the influence of cross-training 

exercises on the development of individual kinetic 

abilities and physiological indicators of young boxers, the 

study of which is devoted to the scientific work of H. S. 

Hussein [10]. It suggests that all sporting achievements 

are the result of a research process aimed at finding 

solutions to problems that hinder the planned 

development of athletes. The author believes that training 

is a planned process, therefore, a boxer fatigue and 

measures to overcome it (recovery) should also be 

planned as mandatory elements of training. Thus, the 

results of the study coincide with those obtained in this 

paper. 

At the same time, the complex recovery after exercise 

proposed in this scientific work involves the gradual 

normalisation of biochemical, endocrine and functional 

reactions, which is the subject of the study by M. J. Finlay 

et al. [12]. The author opinion echoes the results of this 

study in the context that high demands are placed on the 

physical training of modern boxers, which entails the need 

for full recovery of all the above reactions. However, 

according to scientists, the key influence on the recovery 

of athletes is a change in the intensity of training, which is 

also noted in this study, but this position is not dominant, 

which indicates that there is a certain discrepancy between 

the results of this scientific work and the conclusions of 

the mentioned researchers. 

As for performance assessment during recovery, B. 

Gok and G. Özen [26] suggest using standardised static 

and dynamic exercises. While our study primarily relied 

on surveys, our results point to the potential for 

integrating these types of performance-based metrics. 

Doing so could strengthen recovery monitoring and 

reduce the reliance on self-reported data, particularly in 

young populations. Additionally, the work of Y. Wang et 

al. [27] demonstrates the potential of simulated 

high-altitude living and low-altitude training for 

enhancing blood oxygen transport and physical endurance. 

Although our setting did not include altitude training, the 

physiological outcomes observed in our study, especially 

improved endurance and reduced fatigue, may support 

similar training adaptations achieved through 

pharmacological and lifestyle recovery strategies. 

In conclusion, this study confirms and expands on a 

growing body of literature that supports multi-pronged, 

individualised recovery programs for young boxers. The 

empirical results not only validate established theories but 

also contribute practical insights into recovery 

implementation within an institutional context. These 

findings advocate for the integration of metabolic, 

psychological, pedagogical, and technical considerations 

into a unified recovery framework that prepares athletes 

not only for physical restoration but for long-term sports 

performance and health sustainability. 

5. Conclusions 

The study established that the process of recovery of 

young boxers, students of the Karken Akhmetov 

Republican Specialised Boarding School-College of the 

Olympic Reserve, includes a set of components, among 

which the key place is occupied by pedagogical, medical, 

biological and psychological areas. 

The survey method demonstrated that about half of the 

25 young boxers who took part in the survey showed 

signs of overtraining and excessive fatigue after a 

three-month summer training camp. The organisation of 

the recovery of young boxers aged 13-15 years after 

training involved the use of a combination of the above 

recovery means, which have proven their practical 

effectiveness. The repeated survey, after a month of 

applying special means of organising the recovery process 

to the interviewed boarding school students, demonstrated 

the high practical effectiveness of this kind of recovery 

measure, as the symptoms of overtraining and fatigue 

were mostly eliminated in the group of respondents. This 

indicates that the methods of recovery of young boxers 

after training loads were correctly chosen and that they are 

practical for use in the future to organise the recovery 

process. 

However, the study faced certain limitations, such as 
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the lack of a control group, which restricts the ability to 

attribute improvements solely to the interventions used. 

Additionally, the modest sample size, limited to a single 

institution, restricts the generalizability of the findings. 

For the organization of effective recovery of young 

boxers aged 13-15 years after the training process, it is 

advisable to use a combination of different types of 

recovery means: pedagogical, psychological, medical, and 

biological. The decision to use certain recovery methods 

in each specific situation should be made by coaches 

(sports psychologists) based on the actual situation of 

each athlete, considering individual physiological and 

psychological characteristics. 

Prospects for further scientific research in the direction 

established by the subject of this work are determined by 

the need to find and implement effective methods aimed 

at restoring young boxers after intensive training and 

bringing them to optimal physical conditions for 

responsible competitions. Moreover, such methods should 

be in line with the latest achievements of modern sports 

science, taking into account the current dynamics of its 

development. Future studies should focus on 

incorporating control groups and expanding sample sizes 

to improve the generalizability of the findings. 

Additionally, investigating the long-term effects of 

recovery interventions on the performance and well-being 

of young boxers, as well as exploring the effectiveness of 

recovery methods across different age groups, genders, 

and cultural backgrounds, will ensure broader 

applicability. 
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