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Abstract

Introduction. Spastic diplegia, a  specific form of cerebral palsy, significantly hampers mobility and 
independence in children, disrupting their normal lifestyle and development. Primarily affecting the lower 
limbs, this condition not only limits a child’s physical activity but can also lead to a range of psychological 
and social issues, including reduced self-esteem and isolation from peers. Given the importance of physical 
therapy in a comprehensive approach to caring for children with spastic diplegia, the medical community 
continuously seeks to identify the latest and most improved techniques to ensure better living conditions 
for these patients. Data from the WHO and the Center for Medical Statistics of Ukraine emphasize the need 
for the development of physical therapy in the context of comprehensive treatment and rehabilitation of 
this category of children, confirming the importance of further research in this direction.
Aіm. To analyze and evaluate the effectiveness of physical therapy as the primary means of rehabilitation 
for children suffering from spastic diplegia, with the aim of identifying the most effective methods and 
approaches that contribute to the improvement of motor functions, reduction of muscle spasticity, and 
enhancement of the quality of life for these children.
Materials and methods. General and specialized cognitive methods were used, including comparative 
and logical methods. The study involved the analysis of specialized scientific and methodological 
literature, information sources, and the application of the systems analysis method.
Results. The analysis of modern physical therapy methods for children with spastic diplegia confirmed 
that personalized programs are the most effective. A  comprehensive approach that combines physical 
exercises, motor skills development, and spasticity reduction improves mobility and life quality. The 
significant role of family and play-based elements contributes to the child’s emotional well-being.
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ІNTRODUCTION

Spastic diplegia, as a  form of cerebral palsy, 
poses significant challenges for modern medicine and 
rehabilitation. This condition primarily affects the lower 
limbs of a  child, characterized by increased muscle tone 
and impaired coordination of movements, significantly 
limiting physical activity and independence in daily life. 
In a context where every child deserves full development 
and inclusion in social environments, the importance of 
physical therapy as a  means of improving quality of life 
becomes particularly significant.

The treatment and rehabilitation of spastic diplegia 
require a  comprehensive approach centered on physical 
therapy. This strategy aims to reduce disease symptoms, 
muscle spasticity, and enhance motor functions for 
independent living. It incorporates traditional exercises, 

massage, and innovative technologies for a  tailored and 
engaging experience for each child.

Despite advances in treatment, spastic diplegia 
remains a  challenge, demanding ongoing innovation 
in rehabilitation strategies to fully address the needs 
of affected children. Effective management involves 
a  collaborative effort among medical and rehabilitation 
professionals, psychologists, and social workers to ensure 
a fulfilling life for each child.

AIM

Analysis and evaluation of the effectiveness of 
physical therapy as a primary means of rehabilitation for 
children suffering from spastic diplegia, with the aim of 
identifying the most effective methods and approaches 
that contribute to the improvement of motor functions, 
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reduction of muscle spasticity, and enhancement of the 
quality of life of these children.

MATERIALS AND METHODS

General and specialized cognitive methods 
were used: comparative and logical methods. The 
study involved the analysis of specialized scientific-
methodological literature and information sources, and the 
application of the systems analysis method.

RESULTS

Spastic diplegia is a  form of cerebral palsy 
characterized by chronic muscle spasticity, predominantly 
affecting the lower limbs. It is a condition in which a child 
experiences difficulty in movement due to constant muscle 
tension, leading to restricted movement, coordination 
issues, and pain.

The etiology of spastic diplegia is linked to damage to 
the motor pathways of the brain responsible for regulating 
muscle tone and motor activity. Such damage can be caused 
by various factors, including intrauterine infections, hypoxia 
during childbirth, premature birth, and brain injuries in early 
childhood. The pathogenesis of spastic diplegia is based 
on the disruption of normal neuron function, leading to 
increased muscle tone and loss of movement control [3].

Clinical manifestations of spastic diplegia can range 
from mild to severe and depend on the degree of brain 
damage. The main symptoms include:

1.	 Increased muscle tone, especially in the lower limbs.

2.	 Difficulty walking, instability, and balance problems.

3.	 Impaired movement coordination.

4.	 Possible joint contractures due to constant spasticity.

5.	 Frequent falls and limited ability to self-care.

The diagnosis of spastic diplegia is based on 
clinical signs, medical history, and additional research 
methods such as magnetic resonance imaging of the brain. 
Treatment aims to reduce muscle spasticity, improve 
mobility, and prevent secondary complications [1, p. 58].

Physical therapy plays a critically important role in the 
comprehensive treatment of children with spastic diplegia. Its 
main goal is to improve the child’s functional status, reduce 
muscle spasticity, enhance mobility, and the ability for self-
care. The importance of physical therapy for children with 
spastic diplegia is underscored by the following aspects:

–  regular physical exercises help to reduce muscle 
tone, decrease spasticity and improve the flexibility of 
muscles and joints;

–  physical therapy is focused on developing basic 
motor skills such as sitting, standing, and walking, which 
is crucial for increasing a child’s independence;

–  systematic exercises help prevent the development 
of contractures – permanent movement restrictions in joints 
that can arise from prolonged spasticity;

–  physical therapy includes exercises for developing 
back and abdominal muscles, which is key to maintaining 
proper posture and preventing scoliosis;

–  increased physical activity improves the overall 
physical condition of the child, enhancing their endurance 
and strength;

–  engaging in physical therapy promotes the 
social integration of the child, improving their mood and 
self-esteem.

Let us consider the main features of physical therapy 
for children with spastic diplegia.

1. Each physical therapy program must be tailored to 
the individual needs of the child, taking into account their 
level of motor disorders and the presence of comorbid 
conditions. It is crucial to develop a  treatment program 
that considers the child’s age characteristics, allowing for 
the adaptation of exercises and treatment methods to their 
specific case. This increases the effectiveness of therapy 
as well as promotes greater motivation and engagement 
of the child in the treatment process. Special attention 
is given not only to the physical aspects of the child’s 
development but also to their emotional well-being. 
A  positive and supportive environment during physical 
therapy contributes to improving the child’s self-esteem, 
increasing their independence, and social adaptation.

2. The process of physical therapy for children 
with spastic diplegia places a significant emphasis on the 
development of gross and fine motor skills, which is key 
to improving their functional activity and independence 
in daily life. Exercises aimed at improving coordination, 
balance, strength, and flexibility help children better 
control their movements, providing the ability to more 
effectively perform basic actions such as walking, 
running, or jumping. Playful methodologies, including 
tasks for developing the fine motor skills of the hands, 
such as drawing, sculpting, assembling puzzles, or using 
construction sets, not only stimulate physical development 
but also contribute to the cognitive development of 
the child, improving their learning ability and creative 
thinking. Through such a  comprehensive approach that 
combines the development of gross and fine motor skills, 
children with spastic diplegia receive the necessary 
support to improve their physical skills. This not only 
contributes to their physical health but also enhances self-
esteem, motivation for learning, and social interaction, 
opening new opportunities for development and 
integration into society [6].

3. One of the primary objectives of physical therapy 
for children with spastic diplegia is reducing spasticity, 
a  characteristic feature of this condition. Spasticity can 
significantly limit a  child’s range of movement, causing 
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discomfort and pain, and hindering daily tasks and self-
care. The use of special techniques such as stretching, 
massage, and relaxation exercises effectively combats 
these issues. Stretching helps increase muscle flexibility 
and reduce stiffness, improving joint mobility. Massage 
enhances blood circulation and reduces muscle tension, 
positively affecting spasticity reduction. Relaxation 
exercises not only help reduce muscle spasticity but also 
teach the child to control their body, enhancing their 
ability to move independently. These methods, applied in 
combination, both contribute to the child’s physical health 
and positively impact their emotional state. Reducing 
spasticity and increasing the range of movements can 
significantly improve the child’s quality of life, offering 
more opportunities for interaction with the environment, 
and experiencing the joy of movement and exploration of 
the world around them.

4. Supporting proper posture plays a  key role in 
comprehensive physical therapy for children with spastic 
diplegia. Teaching the child to control their body and 
maintain proper posture is vital to prevent scoliosis, 
skeletal deformations, and other postural disorders that 
can complicate existing movement restrictions. Proper 
posture also promotes better breathing and digestion, 
improves the child’s overall physiological condition, and 
ensures more efficient functioning of organs and systems. 
Therapeutic sessions aimed at developing muscle balance 
and supporting proper posture include various exercises 
to strengthen the back, abdominal, and limb muscles. The 
use of specialized equipment and tools, such as fitness 
balls, balance boards, etc., can help develop a  sense of 
balance and coordination, important for maintaining 
correct posture. Additionally, special attention is given 
to teaching the child conscious control over their body, 
which involves learning techniques of self-regulation and 
relaxation. This allows the child to better feel their body, 
understand its needs, and respond to them accordingly, 
fostering the formation of proper posture both in statics 
and dynamics [5, p. 25].

5. The use of assistive devices plays a  crucial role 
in the physical therapy of children with spastic diplegia, 
aiding in enhancing their ability to walk or stand. 
Orthoses, walkers, wheelchairs, and other assistive 
tools not only help increase the child’s mobility and 
independence but can also significantly improve their 
quality of life. These devices assist in maintaining the 
body in the correct position, reduce the risk of falls and 
injuries, and enable the child to actively participate in 
daily activities and social life. Orthoses, in particular, can 
be individually adapted to provide the support needed by 
a specific child, helping to control spasticity and improve 
posture. Walkers and other walking aids develop motor 
skills, including coordination and balance, essential for 
independent mobility. It’s important that the selection 
and use of assistive devices are supervised by qualified 
professionals, such as physiotherapists and orthopedists, 

who can assess the child’s needs and recommend the most 
suitable means. This ensures that assistive devices are 
used effectively and safely, minimizing potential risks and 
side effects.

6. Hydrotherapy, conducted in specially equipped 
pools, is one of the most effective physical therapy 
methods for children with spastic diplegia. Water creates 
a  unique environment that reduces the load on muscles 
and joints, allowing movements to be performed with less 
resistance than on land. This helps the child better feel 
their body, improves movement coordination, and aids in 
relaxing spastic muscles. The aquatic environment not only 
enhances physical activity but also has a therapeutic effect, 
reducing pain sensations and promoting psychological 
relaxation. Hydrotherapy enables children to perform 
a variety of movements that may be inaccessible to them on 
land due to high spasticity or limited physical capabilities. 
Sessions in water, led by an experienced physiotherapist, 
can include various types of exercises: from simple 
movements to strengthen muscles to specialized techniques 
aimed at developing specific skills, such as walking or 
balance. Hydrotherapy also benefits respiratory function 
and the cardiovascular system, important for the child’s 
overall health. Water procedures can become a  means 
of rehabilitation as well as an enjoyable activity that 
motivates the child for regular physical therapy sessions. 
It’s important that the hydrotherapy program is carefully 
planned and adapted to the individual needs of each child, 
considering their age characteristics, health condition, and 
specific treatment goals [2, p. 27].

7. Playful and motivational techniques play a  key 
role in physical therapy for children with spastic diplegia. 
This approach transforms the recovery process into an 
exciting game, where each task or exercise becomes 
part of an engaging adventure. Engaging the child 
through play significantly increases their involvement 
and interest in therapy, enhancing their perception 
and execution of exercises. Motivational techniques, 
such as a  reward system for achieved results, help 
maintain a high level of interest and activity in the child 
throughout the course of treatment. For instance, for each 
completed therapy milestone, a child may receive a small 
reward or praise, encouraging further effort. The use of 
playful elements allows children to forget about fear or 
uncertainty associated with physical exercises, focusing 
on the enjoyment of the process. Games are designed to 
accommodate the individual characteristics and needs 
of each child, achieving specific therapeutic goals like 
improving coordination, balance, strength, and flexibility 
in a relaxed and fun manner. Motivational techniques not 
only improve the physical condition of the child but also 
have a positive impact on their emotional state. Children 
participating in such games often experience joy and 
satisfaction from the learning and rehabilitation process, 
contributing to an overall positive mood and desire to 
continue treatment [7, p. 292].
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8. Collaboration with parents and educating them on 
physical therapy techniques is a key aspect of successful 
rehabilitation for children with spastic diplegia. Close 
interaction with parents allows for a  unified approach 
to treatment and support of the child, significantly 
enhancing the effectiveness of therapeutic measures. 
Informed parents can simultaneously assist the child 
in correctly performing exercises at home and provide 
necessary support and motivation. Parental training 
includes demonstrating exercises, explaining their 
purpose and significance for the child’s development, 
and instruction on safe execution to avoid possible 
injuries. Specialists provide recommendations for 
adapting the home environment for exercises, selecting 
appropriate equipment and toys that promote motor 
skills and coordination. Additionally, educating parents 
on relaxation methods and reducing muscle spasticity, 
which may include gentle massage, stretching, or specific 
relaxation exercises, helps maintain the child’s physical 
condition between physiotherapy sessions and contributes 
to overall well-being improvement. Furthermore, parents 
receive advice on supporting the child’s psychological 
well-being, as a  positive emotional state plays a  crucial 
role in the rehabilitation process, alongside physical 
exercises. They learn to recognize and encourage the 
child’s progress, no matter how small it may seem.

9. Regular monitoring and assessment of a  child’s 
progress with spastic diplegia is a  crucial element in the 
physical therapy process. It allows the physical therapist 
not only to track achievements and challenges encountered 
by the child during rehabilitation but also to timely adapt 
the treatment program based on their needs and response 
to therapy. During progress evaluation, the therapist 
considers various aspects of the child’s development, 
including improvement in motor skills, reduction in 
muscle spasticity, increased range of motion, and changes 
in daily activity and self-care. Feedback from parents, 
who can provide valuable information on changes in the 
child’s behavior and well-being at home, is also a  vital 
component. Progress assessment may involve the use of 
specialized tools and tests to objectively measure mobility, 
strength, coordination, and other key parameters. This 
approach enables setting specific goals and tracking their 
achievement over time, serving as a  motivating factor for 
both the child and their parents. Based on the data obtained, 
the therapist can make adjustments to the treatment 
program, adding new exercises, changing intensity or focus 
of therapy, and recommending additional treatments or 
consultations with other specialists. Such an individualized 
and flexible approach promotes the most effective recovery 
of the child and the achievement of the best possible 
rehabilitation outcomes [4, p. 65].

Physical therapy for children with spastic diplegia 
is a  prolonged process that requires ongoing work and 
interaction between the child, their family, and medical 
staff. A correctly chosen program and regular sessions can 

significantly improve the child’s quality of life and their 
ability to move independently.

DISCUSSION

The results confirm the effectiveness of physical 
therapy for the rehabilitation of children with spastic 
diplegia, which is consistent with previous studies. An 
individual approach, focused on the needs of the child, 
allows to significantly reduce muscle spasticity, improve 
motor functions and promotes independence in everyday life.

Special attention was paid in the study to the 
development of motor skills and the use of hydrotherapy, 
which not only improve the physical condition, but also 
increase the psycho-emotional comfort of the child. 
The participation of parents in therapy is also important, 
which improves the results of treatment, confirming the 
conclusions of previous works.

However, more research is needed on the optimal 
duration of therapy and the use of new technologies to 
improve the effectiveness of rehabilitation.

CONCLUSIONS

Physical therapy for children with spastic diplegia 
has proven to be an indispensable component of 
a comprehensive rehabilitation program aimed at improving 
their functional state and quality of life. Through an 
individualized approach that takes into account the unique 
needs of each child, the therapy provides significant 
reduction in muscle spasticity, increased mobility, 
and improved self-care skills. The use of playful and 
motivational techniques encourages children’s engagement 
in the treatment process, making it more effective and 
enjoyable. The active participation of the family and regular 
monitoring of progress help adapt the treatment program to 
the changing needs of the child, ensuring the best possible 
outcomes. Thanks to this approach, children not only 
achieve significant improvements in motor functions but 
also feel more integrated into society, positively impacting 
their self-esteem and emotional state.

Prospects for future research. The potential of 
physical therapy in treating children with spastic diplegia 
opens wide prospects for further research. One direction 
could be the development of new methodologies integrating 
the latest technologies and innovative approaches, including 
the use of virtual reality, robotics, and biofeedback. 
These technologies could significantly expand the 
capabilities of traditional physical therapy, providing 
greater individualization of treatment and increasing its 
effectiveness. Moreover, an important aspect of further 
research is the study of the long-term impact of physical 
therapy on the quality of life of children with spastic 
diplegia, the development of comprehensive programs 
that include psychological support and social adaptation, 
research on the interaction of physical therapy with other 
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types of treatment, such as medication therapy and surgical 
interventions, with the aim of identifying the most effective 
combined approaches. There is also a  need for more in-
depth studies on the impact of the emotional state of the 
child and their family on the rehabilitation process, which 
will allow the development of holistic support programs 
aimed at all aspects of life of a child with spastic diplegia.
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Резюме

ОСОБЛИВОСТІ ФІЗИЧНОЇ ТЕРАПІЇ ДІТЕЙ ІЗ СПАСТИЧНОЮ ДИПЛЕГІЄЮ
Юлія В. Антонова-Рафі, Альона М. Чемеріс

Національний технічний університет України «Київський політехнічний інститут імені Ігоря Сікорського», м. Київ, Україна

Вступ. Спастична диплегія, яка є специфічною формою церебрального паралічу, викликає значні труднощі 
в  рухливості та самостійності у  дітей, порушуючи їхній звичний спосіб життя та розвиток. Впливаючи 
переважно на нижні кінцівки, цей стан не тільки обмежує фізичну активність дитини, але й може спричинити 
ряд психологічних та соціальних проблем, включаючи знижену самооцінку та ізоляцію від однолітків. 
Враховуючи значення фізичної терапії у  всебічному підході до догляду за дітьми зі спастичною диплегією, 
медична спільнота постійно прагне ідентифікувати новітні та вдосконалені методики для забезпечення 
кращих умов життя цих пацієнтів. Дані ВООЗ та Центру медичної статистики України наголошують на 
необхідності розвитку та оптимізації стратегій фізичної терапії в  контексті комплексного лікування та 
реабілітації цієї категорії дітей, що підтверджує важливість подальших досліджень у цьому напрямку.
Мета. Аналіз та оцінка ефективності фізичної терапії в якості основного засобу реабілітації дітей, які страждають 
на спастичну диплегію, з метою визначення найбільш ефективних методів та підходів, що сприяють покращенню 
рухових функцій, зниженню м’язової спастичності та підвищенню якості життя цих дітей.
Матеріали та методи. Загальні та спеціалізовані методи пізнання: порівняльний та логічний методи. Аналіз 
спеціальної науково-методичної літератури та інформаційних джерел, метод системного аналізу.
Результати. Аналіз проведеного літературного огляду та вивчення сучасних підходів до фізичної терапії 
дітей зі спастичною диплегією виявив, що індивідуалізовані програми, які адаптовані до конкретних 
потреб кожної дитини, демонструють найкращі результати. Застосування комплексного підходу, що 
включає різноманітні техніки фізичної активності, вправ для розвитку моторики, а  також методики для 
зниження м’язової спастичності, сприяє покращенню рухливості, зниженню ризику розвитку контрактур та 
підвищенню загальної якості життя дітей. Ефективність терапії значно зростає завдяки включенню ігрових 
елементів та активної участі сім’ї у процесі реабілітації, що сприяє фізичному розвитку дитини та позитивно 
впливає на її емоційний стан.

Ключові слова: спастична диплегія, фізична терапія, реабілітація, м’язова спастичність, індивідуалізований 
підхід
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Резюме

Вступ. Проблема вірусного гепатиту  С вимагає підвищеної уваги до вивчення динаміки 
захворюваності в  Україні, а  порівняння з  глобальними показниками сприяє виявленню 
вітчизняної епідеміологічної специфіки та визначенню епідеміологічних чинників передачі 
захворювання, розробки та впровадження профілактичних заходів.
Мета. Комплексний епідеміологічний аналіз захворюваності на вірусний гепатит  С в  Україні за 
період 2013‑2023 років у порівнянні з відповідними глобальними показниками.
Матеріали та методи. Згідно з даними офіційної статистичної звітності ДУ «Центр громадського 
здоров’я МОЗ України» та аналітичного звіту Robert Koch Institute проаналізовано захворюваність 
на вірусний гепатит  С в  Україні протягом 2013‑2023  рр. Порівняльний аналіз показників 
захворюваності на вірусний гепатит  С в  Україні проводився шляхом співставлення глобальних 
даних, оприлюднених ВООЗ та Європейським центром профілактики та контролю захворювань.
Результати. Аналіз глобальних показників розповсюдження вірусного гепатиту  С показав, 
що захворюваність притаманна всім регіонам ВООЗ. Найвищі показники захворюваності на 
ВГС спостерігаються у  Регіоні Східного Середземномор’я, в  якому хронічний перебіг інфекції 
спостерігається у 12 мільйонів осіб. Аналітичні дані ВООЗ з первинної та хронічної захворюваності на 
вірусні гепатити в світі показують негативну динаміку починаючи з 2019 року. Протягом 2013‑2022 рр. 
спостерігалось поступове зниження загальної кількості захворювань на ВГС: кількість гострих форм 
інфекції зменшилась майже вдвічі з 698 випадків в 2013 році до 397 – у 2022 році; кількісний показник 
хронічних захворювань знизився з  6144 у  2013 році до 3575  випадків, зареєстрованих у  2022 році. 
В 2023 році епідеміологічна ситуація щодо захворюваності на ВГС значно погіршилась: спостерігалось 
збільшення загальних зареєстрованих випадків як гострих, так і  хронічних форм захворювання. 
Причина погіршення епідеміологічної ситуації пов’язана з  повномасштабною російською агресією 
в 2022 р., коли суттєво збільшився ризик інфікування парентеральними вірусними гепатитами через: 
травми; контакти з кров’ю, яка не пройшла відповідну перевірку; поранення та сексуальне насильство; 
погіршення доступу до медичної допомоги через руйнування закладів охорони здоров’я; переміщення 
значної кількості населення зі східних та південних регіонів України.
За глобальним аналітичним прогнозом до 2030 року, профілактичні програми та заходи проти вірусного 
гепатиту С призведуть до суттєвого зниження як первинної захворюваності, так і смертності від інфекції.
Висновки. Повномасштабна російська агресія негативно вплинула на тенденцію захворюваності на 
вірусний гепатит С в Україні. Покращення епідеміологічної ситуації на вірусний гепатит С можливо 
через підвищення ефективності неспецифічної профілактики, впровадження основних принципів 
Національної стратегії протидії ВІЛ-інфекції/СНІДу, туберкульозу та вірусним гепатитам.
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