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The future of the nation is determined, first of all, by the health of the child [7, 8]. 

Progressive muscle dystrophies (PMD) are a group of hereditary diseases, with debut 

in most cases in childhood, characterized by muscle weakness, muscle atrophy and 

progressive course due to degeneration of muscle fibers [2, 4]. At the moment, there 

are no drugs for the complete treatment of muscle dystrophies, prescribed only 

supportive therapy. Treatment rehabilitation methods, including exercises with the 

movements of the whole body and aimed at the development of fine motor skills, are 

important for the prevention of complications and improvement of quality and life 

expectancy of children with this nosology [6]. The stage system introduction of 

adaptive physical culture for children with PMD, which begins with the first year of 

life and continues in preschool and school age with the use of new rehabilitation 

technologies in the form of a game system of virtual reality, is an urgent problem [1, 

3, 5].  

The research object is the process of formation of motor function in children 6-9 

years with PMD under the influence of individual programs of adaptive physical 

culture using technologies of virtual reality game systems. 

The research aim purpose is to improve the effectiveness of individual adaptive physical 

culture programs for children with PMD, which includes modern technologies of game 

virtual reality. 

According to the aim, the following tasks were set: to develop the individual 

adaptive physical culture programs for children with PMD using a virtual reality game 

system; to realize the monitoring the state of motor function in children with PMD 

before and after research on scales MFM, Vignos, Brooke. 

The research was conducted on the basis of the municipal non-profit enterprise 

«Center for the Provision of Social Services and Medical Rehabilitation» of Melitopol 

City Council of Zaporizhzhia region in 2022. In the course of work, individual 

programs of adaptive physical culture were developed and implemented, which 

included the following means: therapeutic physical culture, light manual massage, 
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orthopedic styling, magnetotherapy, game systems of virtual reality. The study 

organization provided for the following stages: 

І stage – in order to scientific substantiation of the use of new approaches and 

methods of adaptive physical culture for children with PMD, they conducted a 

comprehensive assessment of the health of children 6-9 years (20 people) using a 

system of clinical, laboratory, instrumental methods of examination. 

ІІ stage – evaluated the effectiveness of the proposed approaches and methods of 

adaptive physical culture for primary school children with PMD. For this research it is 

developed individual adaptive physical culture programs using virtual reality gaming 

systems. Evaluation of the measure’s effectiveness was carried out on the basis of the 

dynamics of the clinical status, special tests, and laboratory indicators.  

The peculiarity of the contingent of children with PMD who participated in the 

research was that most patients had not previously been engaged in physical culture at 

all. The idea of adaptive physical culture as a necessary component of a set of 

restorative measures was very weak. Therefore, when constructing the methodology of 

the introductory rehabilitation period, it was taken into account that for most children, 

exercise and the system of regular training itself represent a new type of activity. This 

determined the need to form motivation and a positive attitude to classes, adherence to 

basic general pedagogical, specific and psychological principles. Special importance 

was attached to establishing personal contact with each child who participated in the 

study; built their relationships on a detailed acquaintance not only with complaints, but 

also on the study of lifestyle, habits, character traits, and the degree of interest in 

classes. In the course of pedagogical observations, positive dynamics of physical and 

emotional state was noted. 

A new rehabilitation technology for children with PMD, the effectiveness of which 

was evaluated during the recovery period, was a virtual reality game system (Microsoft 

Xbox 360 Kinect; Microsoft Corporation; Redmond, Washington, USA), which was 

used to support the formation of basic movements in children. A huge selection of 

games was offered to optimize children's motivation. For children from 6-7 years old 

used games: «Sesame Street: Once upon a monster» or «Kinectimals». For children 

older than 7 years, games were offered: «Kinect Disneyland Adventures», «Kinect 

Adventures» or «Kinect Rush: A Disney Pixar Adventure». 

An analysis of the scientific and methodological literature on the topic of scientific 

work has shown that the types of progressive muscular dystrophies depend on the sex 

of children, the severity of the history of neuromuscular diseases, muscle strength of 

children. Children with Duchenne muscular dystrophy is characterized by low muscle 

strength (2,87±0,875 points), motor development, determined by the Vignos, Brooke, 

MFM scales, the highest levels of creatine phosphokinase in the blood 

(15631,25±13422,8 Units/l) and the frequency of diseases of the cardiovascular and 

respiratory systems (84,2%). 

Based on the analysis of genealogical and biological anamnesis data, clinical 

examinations, the peculiarities of the state of health of children with different types of 

PMD were revealed and the correlation dependence was established: 

- types of PMD from the children sex (p<0,001). So, all children with Duchenne 
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muscular dystrophy and Emery-Dreyfus PMD were boys, and all children with 

Landuz-Degerin PMD were girls. Both sexes were present in the group with congenital 

PMD and Erba-Rota PMD. This can be explained by the fact that Duchenne muscular 

dystrophy and Emery-Dreyfus PMD are inherited by a recessive, X-linked type, so 

boys are more likely to get sick. Landus-Degerin PMD is inherited more often by the 

autosomal dominant type, which usually affects both sexes, although in girls the 

disease is observed earlier than in boys. Congenital PMD and Erba-Rota PMD are 

inherited more often by autosomal recessive type of inheritance, in which both sexes 

suffer equally; 

- types of PMD from the presence of a burdensome history of neuromuscular 

diseases (differences are significant, p=0,004). A burdensome history is most common 

in children with inherited recessive, X-linked types (Duchenne muscular dystrophy and 

Emery-Dreyfus PMD); 

- when comparing the strength of the muscles of the lower extremities, depending 

on the types of PMD, a correlation was found (p=0,008). Children with congenital 

PMD have the lowest muscle strength of all children (mean 2,38±0,92 points). In 

second place (as muscle strength increases) are children with Duchenne muscular 

dystrophy (2,87±0,88 points), followed by children with Erb-Roth PMD, Emery-

Dreyfus PMD and unspecified PMD. Children with Landus-Degerin PMD have the 

highest score for muscle strength among all children with PMD.  

Structural and logical analysis of the distribution of children with PMD depending 

on the strength of the muscles of the upper, lower extremities and gluteal muscles 

allows us to state that among children with PMD; 7,5% of children did not have spinal 

pathology; scoliosis was found in 40,3% of children; 17,9% of children have kyphosis 

and 34,3% of children have spinal hyperlordosis. The average strength of the muscles 

of the upper extremities in children with PMD on a 5-point system was 3,64±0,8, the 

strength of the muscles of the lower extremities – 3,0±0,86 points and the strength of 

the gluteal muscles – 2,73±0,77 points. 

According to the biochemical analysis of blood of children with PMD, an increase 

in alanine aminotransferase was found in 77,1% of children, aspartate aminotransferase 

– in 88,6%, creatine phosphokinase – in 92,9%, alkaline phosphatase – in 2,0%, lactate 

dehydrogenase – in 90,0%, inorganic phosphorus – 4,7%, total protein – 1,4%. Total 

calcium was below normal in 6,2% of children and within normal limits in 93,8% of 

children. 

The analysis of the state of motor functions after the application of the virtual 

reality gaming system showed that according to the MFM scale, the average score for 

measuring D in children with PMD after rehabilitation was 78,89±19,02%, D1 – 

60,68±31,17%, D2 – 91,51±13,39%, D3 – 90,57±14,10% (correlation is reliable). The 

average score on the Vignos scale among children after rehabilitation was: 2,88±2,59 

points, and on the Brooke scale 1,50±1,10 points. 

Among children with PMD on the MFM scale found statistically significant 

changes as a result of the introduction of a program of physical therapy:  

- change in D1 in the dynamics of children with PMD after rehabilitation averaged 

3,43±4,64% compared to 2,07±3,9% before rehabilitation;  
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- change in D2 in children with PMD after the experiment averaged 2,17±2,99% 

compared with 0,46±1,81% in children at the beginning of the study;  

- change in D3 in children with PMD after rehabilitation on average 3,32±4,22% 

compared to 0,79±3,56% before rehabilitation; 

- change in D in children with PMD after the experiment averaged 2,75±3,43% 

compared with 0,42±1,56% at the beginning of the study.  

Thus, the experiment revealed a positive effect of individual adaptive physical 

culture programs for children with different types of PMD using virtual reality systems 

on the state of motor function of children, which helped to restore the optimal motor 

stereotype. A correlation was found between the type of PMD and the sex of children 

(p˂0,001). The dependence of PMD on the presence of a history of neuromuscular 

diseases (p=0,004). It has been shown that the type of PMD is associated with the 

presence of pathologies of the cardiovascular and respiratory systems (p=0,002); the 

strength of the muscles of the lower extremities depends on the type of PMD (p=0,008), 

especially the gluteal muscles (p=0,042).  
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