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ABSTRACT 

The present study had a pedagogical experiment design. The participants of the study were 17-18-

year-old male powerlifters with cerebral palsy. The participants were selected and allocated into two 

groups: Group A and Group B. Both the groups were homogenous in terms of physical and mental 

state of training. Pre-test and post tests were conducted for physical qualities and mental states of the 

participants. During the annual experiment, powerlifters in groups А and B performed different 

training programs with various ratios of specific and non-specific loads. In group A, the ratio was 

60% - 40%, while in group B was 70% - 30%. Upon completing the annual experiment, a better 

(р<0.05) level of physical qualities (speed, speed-strength and static endurance) and mental state of 

training (neuropsychic resistance, success motivation and motivation to avoid failures) was identified 

in participants of group A. Therefore, we recommend to use specific and non-specific loads in a ratio 

of 60% - 40% when training 17-18-year-old male powerlifters with cerebral palsy. 
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1. INTRODUCTION 

According to the global statistics, every tenth child is either born disabled or becomes 

disabled in the successive years of his or her life. There are multiple factors responsible for this 

lifelong disability among neonates and children which include man-made disasters, constant decline 
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in the quality of food products, infectious and hereditary diseases, deteriorating environmental life 

conditions, alcoholism and drug addiction )Al-soub, 2012; Chiu et al., 2010; Khasan, 2012). 

Cerebral palsy (CP) is prevalent in more than 15 million people across the globe and has been 

listed as one of the difficult disease to treat (Arkhipova, 2003; Evseev, 2016; Hicks et al., 2003). 

Based on the anatomical structures, Cerebral Palsy has been classified as Monoplegia i.e. 

involvement of one extremity, Diplegia i.e. significant dysfunction of both lower extremities and 

minor damage to both upper extremities, Hemiplegia i.e. dysfunction in the one side of the body (arm 

and leg), paraplegia i.e. dysfunction in the two extremities, Triplegia – dysfunction in the three 

extremities, Tetraplegia or Quadriplegia i.e. dysfunction in the all four extremities. In cerebral Palsy, 

there is involvement of the cortical areas which control human movements (Badalyan, 2003; 

Nechaeva & Syromolotov, 1988; Punciman et al., 2015; Schiariti et al., 2015).  

Long-term experience of the foreign and domestic medicine has shown that the use of 

medications practically does not cause any significant improvements in the health status of people 

suffering from the cerebral palsy. Similarly, in the past decades it has been established that physical 

culture and sports has induced more improvements in their physical symptoms in comparison to the 

medications. (Alsoub, 2012; Khasan, 2012; Hicks, et al, 2003; Kim et al., 2012; Moreau, Hothouse, 

& Marlow, 2013; Punciman, et al, 2015). 

One of the most easily accessible populations affected with musculoskeletal disorders, 

involved in the field of Paralympic sports is of the power lifters (Evseev, 2016). If in the theory and 

methodology of training healthy athletes in powerlifting, almost all the main provisions are 

experimentally substantiated, then they have just begun to be developed among disabled powerlifters 

(Platonov, 2015; Szafraniec et al., 2020). At the same time, it seems especially important to identify 

the optimal structure and content of the annual training cycle – the main structure of the training 

process for powerlifters with cerebral palsy (Sladkova, 2003; Szafraniec, et al., 2020). 

Among the pool of strength related and speed-strength related sports, many experts have 

recommended the ratio of specific and non-specific training with respect to the ratio of age of the 

participant to the specific remedies and of non-specific remedies in the annual training cycle. The 

recommended ratios are: 10-11 years old (30-32 % of specific remedies and 68-70 % of non-specific 

remedies), 12-13 years old (34-36 % of specific remedies and 64-66 % of non-specific remedies), age 

14-15 years old (38-40 % of specific remedies and 60-62 % of non-specific remedies), age 16-17 

years old (45-50 % of specific remedies and 45-50 % of non-specific remedies), age 17-18 years old 

(55-60 % of specific remedies and 40-45 % of non-specific remedies) (Belsky, 2000; Bompa & Haff, 

2009; Dvorkin & Slobodyan, 2005; Khasan, 2012; Maksimenko, Alkindi, Fatyeyev, 2005; 
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Maksimenko, & Bocharov, 2007; Maksimenko, Maksimenko & Vasilchenko, 2011; Maksimenko, 

2012; Maksimenko, Voronkov & Zhilina, 2016). Based on the extensive review of literature sources, 

it was found that there is need to substantiate and implement a training program for the population of 

paralympic athletes (power lifters) within the age group of 17-18 years with the aim to provide an 

effective increase of versatile physical fitness and an expansion of the stock of their motor skills and 

abilities. The implementation of such training programs will contribute to the growth of players by 

helping them in achieving their highest goals.  A study was conducted on the individuals diagnosed 

with cerebral palsy involved in athletics throwing and football by (Khasan, 2012) and (Al-Soub, 

2012). In this study, researchers tested the efficiency of players by using the ratio of specific and non-

specific loads in the annual training cycle of athletes-throwers. The results of their study revealed 

that, the ratio in group A was 60%:40% whereas in group B the ratio was 50%:50%. A higher level 

of physical, technical and psychological competence was also identified among athletes of group А, 

who performed 60 % of specific and 40 % of non-specific loads. 

In the annual pedagogical experiment conducted by Al-Soub, 2012 with the participation of 

football players with ICP effects, two variants for distribution of physical loads were tested.  In 

Group A, the ratio between specific loads and non -specific load was 55%:45%, whereas in Group B, 

the ratio was 50%:50%. The findings of their study revealed that a significant difference was found in 

the physical and psychological competence between both the groups, in the favor of Group B.  

In connection with the above, before our study, the objective was formulated – to substantiate 

the appropriate ratio of specific and non-specific means of training in the annual program of 

powerlifting for 17-18-year-old young men with cerebral palsy with musculoskeletal disorders. 

2. METHODS 

The present study had a pedagogical experiment design. The participants of the study were 17-

18-year-old male powerlifters with cerebral palsy. The participants were selected and allocated into 

two groups i.e. Group A and Group B. Both the groups were homogenous in terms of physical and 

mental state of training. Pre-test and post tests were conducted for physical qualities and mental 

states of young men (Al-soub, 2012; Evseev, 2012; Khasan, 2012; Gogunov & Mattyanov, 2004; 

Platonov, 2015). Quickness among participants was assessed by the number of claps made by them 

in forward and behind the back in 10 seconds. Speed-strength qualities were determined by the 

results of throwing a medicine ball weighing 1 kg. Participants were asked sit comfortable on a chair. 

Followed by this, they were instructed to throw the ball by keeping their hands, holding the ball 
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behind the neck. They were told to throw the ball in forwards and backward directions. The 

diagnostics of strength readiness was carried out by measuring the strength of both hands and 

cumulative figures of absolute and relative strength of five hand muscle groups of the strongest and 

weakest arm (Beckman, Connick, & Tweedy, 2017; Belsky, 2000; Hussain et al., 2014; Maksimenko 

et al., 2005; Marilia, Anna & Antonio, 2005). 

The cumulative figures of the absolute strength of five hand muscle groups included strength 

characteristics of flexors and extensors of the shoulder joint, flexors and extensors of the forearm 

muscles, and strength of hand and fingers. To determine the values of the relative strength, the 

absolute strength indicators were divided by the athlete’s body weight. B. M. Rybalko’s method and 

dynamometer designed by V. М. Abalakov were used for testing the level of strength readiness 

(Belsky, 2000; Evseev, 2016; Maksimenko et al., 2005). 

Among athlete-beginners, the result was recorded by the method of bench pressing (Platnov, 

2015). The endurance testing was done in the young men by analyzing the parameters of static 

endurance of the strongest and weakest hand, while measuring the holding time of force, which was 

80 % from the maximum possible force (Nechaeva & Syromolotov, 1988). 

Assessment of the mental state of the young players was done using the methods for 

determining neuropsychic resistance (Anastasi & Urbina, 1997; Badalyan, 2003) and personality 

diagnostics for success motivation and motivation to avoid failures (Anastasi & Urbina, 1997; 

Gogunov & Mattyanov, 2004). The data obtained in the course of the study were processed by the 

generally accepted methods of mathematical statistics. 

In the present study, the power lifters of groups A and B performed a different ratio of specific 

and non-specific loads. In group А the ratio was 60% of specific and 40% of non-specific loads, 

whereas in group B the ratio was 70%:30%, i.e. 70% of the specific loads and 30 % of the 

nonspecific loads. The specific loads included special and preparatory exercises with weights (with a 

barrel, weight pieces, dumbbells), as well as exercises on the special strength stimulators. In the non-

specific load, general physical training, which included exercises such as exercises on the parallel 

bars, exercises with a partner, and aerobic training to improve the activity of cardiovascular and 

respiratory systems. During the experiment, 120 training sessions were held in each group; apart 

from that the number of barbell lift in group A was 2411.5 times, whereas in group B the number was 

2656.7 times. In group А the time spent on using general specific training was 91.2 hours, whereas in 

group B it was 82.1 hours. 

3. RESULTS 
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Table 1 represents the data of young power lifters. A significant difference was found in the 

level of physical fitness, speed, speed-strength qualities and static endurance between group A and 

group B with (р<0.05) in favor of group A. A significant difference was also found in hand strength 

and total indicators in strength of five muscle groups for both hands between group A and group B 

with (р<0.05) in favor of group A. A statistically non-significant difference was found in the bench 

pressing between group A and group B, with p>0.05. A statistically significant difference was found 

in the mental states of the players between group A and group B (р<0.05) in favor of group A. Thus, 

the data on neuropsychic resistance in group B were 4.49 points, and in group А 5.67 points 

(р<0.05). A significant difference was also found in indicators for success motivation, as well as for 

motivation to avoid failures, between group A and group B (р<0.05) in favor of group A. 

 

4. DISCUSSION  

In the course of the annual experiment it was possible to fully implement the principle 

substantiated by many teachers, which provides for the orientation of pedagogical influences not only 

on weakening the physical and mental disabilities of children with health impairments, but on the 

active development of their cognitive activity, mental processes, physical abilities and moral qualities 

(Hicks, 2003; Alsoub, 2012; Badalyan, 2003; Chiu,2010; Evseev, 2016; Khasan, 2012; Hussain, 

2014; Moreau, 2013; Runciman, 2015). This principle received international recognition. It was in 

the current study on the model of the Paralympic Games (Nechaeva, 1988; Platonov, 2015). Based on 

the findings of the present study, researchers identified optimal parameters of physical activity in the 

annual cycle of powerlifting for young men with musculoskeletal disorders which accounted for 60 

% of specific and 40 % of non-specific devices. The implementation of such a training program 

allowed the trainees not only to significantly increase their physical condition but also to 

considerably improve the indicators of mental states, which is very important for adaptation in the 

society of people with cerebral palsy (Gogunov, 2004; Nechaeva, 1988; Runciman, 2015; Sladkova, 

2003). 
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Table 1. Sports results and indicators of physical fitness and mental status among young male powerlifters (n=28): 

 Group А and B at the beginning and end of the annual experiment ( х  – average value) 

Target values 

Initial data  Final data  

Group А р Group B Group А р Group B 

х  m  х  m  х  m  х  m  

Body weight, kg 61.7 0.35 >0.05 59.5 0.42 62.8 0.38 >0.05 61.9 0.41 

Claps in front and behind the back in 10 seconds, quantity 18.15 0.23 >0.05 19.07 0.25 23.16 0.21 <0.05 20.14 0.26 

Throwing a medical ball while sitting  from behind the head 

forward, m  

3.76 0.04 >0.05 3.91 0.06 4.52 0.03 <0.05 4.21 0.05 

Throwing  a medical ball while sitting  over the head backwards, 

m 

3.81 0.03 >0.05 3.90 0.04 4.38 0.03 <0.05 4.11 0.03 

Hand strength of the strongest arm, kg 22.3 0.07 >0.05 22.6 0.08 30.8 0.09 >0.05 31.1 0.11 

Hand strength of the weakest arm, kg 19.8 0.06 >0.05 20.1 0.05 27.5 0.08 >0.05 27.9 0.07 

The total indicator of the strength of the five muscle groups of the 

strongest arm, kg: 

Absolute strength 

 

 

134.6 

 

 

4.05 

 

 

>0.05 

 

 

136.0 

 

 

4.27 

 

 

169.8 

 

 

3.96 

 

 

>0.05 

 

 

172.9 

 

 

4.29 

Relative strength 2.18 0.02 >0.05 2.28 0.03 2.70 0.03 >0.05 2.79 0.04 

The total indicator of the strength of five muscle groups of the 

weakest arm, kg: 

Absolute strength 

 

 

127.5 

 

 

3.87 

 

 

>0.05 

 

 

129.4 

 

 

4.01 

 

 

157.5 

 

 

3.75 

 

 

>0.05 

 

 

161.3 

 

 

3.84 

Relative strength 2.06 0.02 >0.05 2.17 0.03 2.51 0.04 >0.05 2.61 0.03 

Static endurance of the hand of the strongest arm, s 6.1 0.02 >0.05 6.3 0.04 11.4 0.02 <0.05 8.1 0.03 

Static endurance of the hand of the weakest arm, s 5.7 0.01 >0.05 5.4 0.03 10.1 0.01 <0.05 6.9 0.02 

Bench pressing, kg 34.37 2.01 >0.05 35.65 2.27 64.53 2.17 >0.05 66.91 2.11 

Indicators of mental states, points: 

Neuropsychic resistance 

 

3.48 

 

0.01 

 

>0.05 

 

3.52 

 

0.03 

 

5.67 

 

0.02 

 

<0.05 

 

4.49 

 

0.04 

For success motivation 7.34 0.02 >0.05 7.52 0.01 9.55 0.03 <0.05 8.12 0.02 

For motivation to avoid failures  7.85 0.03 >0.05 8.11 0.02 11.69 0.01 <0.05 9.55 0.03 
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In conclusion, the results of the one-year pedagogical experiment confirmed the scientists’ 

recommendations on the possibility of significantly improving physical and mental fitness of patients 

with musculoskeletal disorders, provided that they regularly take physical training including 

exercises from such an accessible sport as powerlifting. Also, the optimal program of powerlifting 

classes in the annual training cycle was substantiated for 17-18-year old young men with 

musculoskeletal disorder provided for the use of specific and non- specific loads in a ratio of 60% - 

40%. Prospects for further research envisage the solution of few tasks, such as substantiation of the 

parameters and content of long-term training, the structure of meso- and microcycles of training, the 

development of pedagogical methods for monitoring the value of training loads, and the study of the 

impact of the competitive loads on the athlete’s body with musculoskeletal disorders. Thus, on the 

basis of experimental studies, an appropriate ratio of specific and non-specific devices of training in 

the annual powerlifting program for 17-18-year old young persons with cerebral palsy has been 

substantiated.  

 

5. REFERENCES 

1. Al-Soub, M. A. K. (2012). Optimization of physical loads of students of boarding schools 

with cerebral palsy in the annual cycle of football classes. Physical education, sport and 

health culture in modern society, 3, 358-362.  

2. Anastasi , A., & Urbina, S. (1997).  Psychological testing. Prentice Hall. 

3. Andrade, M. D. S., Fleury, A. M., & Silva, A. C. D. (2005). Isokinetic muscular strength of 

paralympic athletes with cerebral palsy (CP) from the Brazilian soccer team. Revista 

Brasileira de Medicina do Esporte, 11, 281-285. 

4. Arkhipova, E. F. (1989). Correctional work with children with cerebral palsy: the pre-speech 

period. Moscow: Prosveshchenie.  

5. Badalyan, L. O. (2003). Neuropathology. Moscow: Akademiya.  

6. Beckman, E. M., Connick, M. J., & Tweedy, S. M. (2017). Assessing muscle strength for the 

purpose of classification in Paralympic sport: A review and recommendations. Journal of 

Science and Medicine in Sport, 20(4), 391-396. https://doi.org/10.1016/j.jsams.2016.08.010  

7. Belsky, I. V. (2000). Fundamentals of special strength training of highly qualified athletes in 

weightlifting sports. Minsk: Technoprint.  

8. Bompa, T. O., & Haff, G. G. (2009). Periodization: Theory and methodology of training. 

Human Kinetics.  

https://doi.org/10.1016/j.jsams.2016.08.010


Georgievich et al.  

SPORT TK. Year 2022. Volume 11. Supplement 2. Article 15.                        8 

9. Chiu, H. C., Ada, L., Butler, J., & Coulson, S. (2010). Relative contribution of motor 

impairments to limitations in activity and restrictions in participation in adults with 

hemiplegic cerebral palsy. Clinical rehabilitation, 24(5), 454-462. 

https://doi.org/10.1177/0269215509353263  

10. Dvorkin, L. S., Slobodyan, A. P. (2005). Weightlifting: a textbook for universities. Moscow: 

Sov. Sport.  

11. Evseev, S. P. (2016). Theory and organization of adaptive physical culture. Sport, Moscow. 

12. Faisal, A., & Khasan. (2012). Theoretical and methodological foundations of training athletes 

with the consequences of cerebral palsy. Man, health, physical culture and sport in a 

changing world: XXI International Scientific and Practical Conference. Kolomna. 411-414. 

13. Gogunov, E. N., & Martyanov, B. I. (2004). Psychology of physical education and sports. 

Moscow: Akademiya.  

14. Hicks, A. L., Martin, K. A., Ditor, D. S., Latimer, A. E., Craven, C., Bugaresti, J., & 

McCartney, N. (2003). Long-term exercise training in persons with spinal cord injury: effects 

on strength, arm ergometry performance and psychological well-being. Spinal cord, 41(1), 

34-43. https://doi.org/10.1038/sj.sc.3101389  

15. Hussain, A. W., Onambele, G. L., Williams, A. G., & Morse, C. I. (2014). Muscle size, 

activation, and coactivation in adults with cerebral palsy. Muscle & nerve, 49(1), 76-83. 

https://doi.org/10.1002/mus.23866  

16. Kim, D. A., Lee, J. A., Hwang, P. W., Lee, M. J., Kim, H. K., Park, J. J., ... & Lee, N. G. 

(2012). The effect of comprehensive hand repetitive intensive strength training (CHRIST) 

using motion analysis in children with cerebral palsy. Annals of Rehabilitation 

Medicine, 36(1), 39. https://doi.org/10.5535/arm.2012.36.1.39  

17. Maksimenko, G. N., Al-Kindi, R. I., Fatyeyev, A. M. (2005). Strategy and tactics in middle 

and long distance races. Oman. 

18. Maksimenko, G. N., & Bocharov, T. P. (2007). Theoretical and methodological bases of 

training of young athletes. Luhansk: Alma mater. 

19. Maksimenko, G. N., Maksimenko, I. G., & Vasilchenko, I. (2011). Long-term training of 

young athletes in athletics and sports games. Luhansk: Virtual reality. 

20. Maksimenko, I. G. (2012). Рerspective directions optimization of process of long-term 

preparation of young sportsmen (on the example of team games). Pedagogics, psychology, 

medical-biological problems of physical training and sports, 3, 79-81. 

https://doi.org/10.1177/0269215509353263
https://doi.org/10.1038/sj.sc.3101389
https://doi.org/10.1002/mus.23866
https://doi.org/10.5535/arm.2012.36.1.39


Georgievich et al.  

SPORT TK. Year 2023. Volume 11. Supplement 2. Article 15.                         9 

21. Maksimenko, I. G., Bugayev, G. V., Kadurin, V. V., Sysoyev, A. V. (2016). Team games: a 

system of long-term training of young athletes. Second edition, revised and updated. 

Voronezh: Rhythm publ. 

22. Maksimenko, I. G., Voronkov, A. V., & Zhilina, L. V. (2016). The comparative analysis of 

features of long-term preparation of young sportsmen in team games and cyclic sports. 

Theory and practice of physical culture, 1, 11-13. 

23. Moreau, N. G., Holthaus, K., & Marlow, N. (2013). Differential adaptations of muscle 

architecture to high-velocity versus traditional strength training in cerebral 

palsy. Neurorehabilitation and Neural Repair, 27(4), 325-334. 

https://doi.org/10.1177/1545968312469834  

24. Nechaeva, N. V., & Syromolotov, Y. S. (1988). Physical culture and sport for the disabled. 

Theory and practice of physical culture, 1(11), 14-19. 

25. Platonov, V. N. (2015). Sports training system in Olympic sport. General theory and its 

practical applications. Kiev: Olimp. lit. 

26. Runciman, P., Derman, W., Ferreira, S., Albertus-Kajee, Y., & Tucker, R. (2015). A 

descriptive comparison of sprint cycling performance and neuromuscular characteristics in 

able-bodied athletes and Paralympic athletes with cerebral palsy. American journal of 

physical medicine & rehabilitation, 94(1), 28-37. 

https://doi.org/10.1097/PHM.0000000000000136  

27. Schiariti, V., Selb, M., Cieza, A., & O'Donnell, M. (2015). International Classification of 

Functioning, Disability and Health Core Sets for children and youth with cerebral palsy: a 

consensus meeting. Developmental Medicine & Child Neurology, 57(2), 149-158. 

 https://doi.org/10.1111/dmcn.12551  

28. Sladkova, N. A. (2003). The experience of children's and youth sports schools and sports 

clubs for the disabled and persons with developmental disabilities: a collection of materials. 

Moscow: Sov. Sport. 

29. Szafraniec, R., Kisilewicz, A., Kumorek, M., Kristiansen, M., Madeleine, P., & Mroczek, D. 

(2020). Effects of High-Velocity Strength Training on Movement Velocity and Strength 

Endurance in Experienced Powerlifters with Cerebral Palsy. Journal of Human Kinetics, 73, 

235-243. https://doi.org/10.2478/hukin-2020-0009  

 

 

https://doi.org/10.1177/1545968312469834
https://doi.org/10.1097/PHM.0000000000000136
https://doi.org/10.1111/dmcn.12551
https://doi.org/10.2478/hukin-2020-0009


Georgievich et al.  

SPORT TK. Year 2022. Volume 11. Supplement 2. Article 15.                        10 

AUTHOR CONTRIBUTIONS 

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for 

publication. 

CONFLICTS OF INTEREST 

The authors declare no conflict of interest. 

FUNDING 

This research received no external funding.  

COPYRIGHT  

© Copyright 2022: Publication Service of the University of Murcia, Murcia, Spain. 

 

 

 

 


