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ANNOTATION 
A prospective interventional study was conducted involving 30 school-age patients with a confirmed diagnosis of cerebral palsy who underwent 

rehabilitation in medical institutions of the Andijan region between 2023 and 2024. The participants were divided into two groups: a control group 
receiving standard rehabilitation and an intervention group receiving additional therapy using the Forbrain auditory stimulation device. Age 
distribution among participants was as follows: 7–10 years – 11 children (36.7%), 11–14 years – 12 children (40%), and 15–17 years – 7 adolescents 
(23.3%). Over the course of the study, improvements in speech clarity, attention, memory, and communication skills were assessed using 
standardized neuropsychological and speech therapy evaluation tools. The results showed statistically significant improvements in the intervention 
group compared to the control group, indicating that the Forbrain method may serve as an effective complementary tool in the rehabilitation of 
school-age children with cerebral palsy. These findings support the integration of auditory feedback technologies into comprehensive 
neurorehabilitation programs. 
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ОЦЕНКА ЭФФЕКТИВНОСТИ МЕТОДА FORBRAIN У ШКОЛЬНИКОВ С ДЕТСКИМ ЦЕРЕБРАЛЬНЫМ ПАРАЛИЧОМ 

В АНДИЖАНСКОМ РЕГИОНЕ 
АННОТАЦИЯ 

Было проведено проспективное интервенционное исследование с участием 30 детей школьного возраста с подтверждённым 
диагнозом детского церебрального паралича, проходивших курс реабилитации в медицинских учреждениях Андижанского региона в 
период с 2023 по 2024 год. Участники были разделены на контрольную группу, получавшую стандартную реабилитацию, и основную 
группу, дополнительно использовавшую устройство аудиостимуляции Forbrain. Распределение по возрасту составило: 7–10 лет — 11 
детей (36,7%), 11–14 лет — 12 детей (40%), 15–17 лет — 7 подростков (23,3%). В течение исследования оценивались улучшения в 
чёткости речи, внимании, памяти и коммуникативных навыках с использованием стандартизированных нейропсихологических и 
логопедических методик. Результаты показали статистически значимые улучшения в основной группе по сравнению с контрольной, что 
свидетельствует о потенциале метода Forbrain как эффективного дополнительного средства в реабилитации детей с ДЦП. Полученные 
данные подтверждают целесообразность внедрения технологий аудиальной обратной связи в комплексные программы 
нейрореабилитации. 

Ключевые слова: детский церебральный паралич, речевые нарушения, Forbrain, костная проводимость, нейросенсорная стимуляция, 
реабилитация. 

 
Маджидова Якутхон Набиевна 

https://orcid.org/0000-0002-2464-0315  
Тошкент давлат тиббиёт университети 

Исакова Гулчехра Саиталиевна 
https://orcid.org/0009-0008-4027-1418 
Андижон давлат тиббиёт институти 

 

https://orcid.org/0000-0002-2464-0315
https://orcid.org/0009-0008-4027-1418
http://dx.doi.org/10.5281/zenodo.17602483
https://orcid.org/0000-0002-2464-0315
https://orcid.org/0009-0008-4027-1418
https://orcid.org/0000-0002-2464-0315
https://orcid.org/0009-0008-4027-1418


ЖУРНАЛ НЕВРОЛОГИИ И НЕЙРОХИРУРГИЧЕСКИХ ИССЛЕДОВАНИЙ | JOURNAL OF NEUROLOGY AND NEUROSURGICAL RESEARCH                                       №6/1 | 2025  

73 

АНДИЖОН ВИЛОЯТИДАГИ МАКТАБ ЁШИДАГИ БОЛАЛАРДА БОЛАЛАР ЦЕРЕБРАЛ ФАЛАЖИ УЧУН FORBRAIN 
УСУЛИ САМАРАДОРЛИГИНИ БАҲОЛАШ 

АННОТАЦИЯ 
2023–2024 йиллар давомида Андижон вилоятидаги тиббиёт муассасаларида реабилитация курсини ўтаган, болалар церебрал 

фалажининг тасдиқланган ташхисига эга бўлган 30 нафар мактаб ёшидаги болалар иштирокида проспектив интервенцион тадқиқот 
ўтказилди. Иштирокчилар икки гуруҳга бўлинди: назорат гуруҳи фақат стандарт реабилитация олган бўлса, асосий гуруҳга Forbrain 
аудиостимуляция қурилмасидан фойдаланган ҳолда қўшимча терапия қўлланилди. Ёш тақсимоти қуйидагича: 7–10 ёш — 11 нафар бола 
(36,7%), 11–14 ёш — 12 нафар бола (40%), 15–17 ёш — 7 нафар ўсмир (23,3%). Тадқиқот давомида нутқ равшанлиги, эътибор, хотира ва 
коммуникация кўникмалари стандарт нейропсихологик ва логопедик баҳолаш усуллари ёрдамида ўлчанди. Натижалар асосий гуруҳда 
назорат гуруҳига нисбатан статистик жиҳатдан аҳамиятли ижобий ўзгаришларни кўрсатди. Бу эса Forbrain усули болаларда мия фалажи 
реабилитациясида самарали қўшимча восита бўлиши мумкинлигини тасдиқлайди. Тадқиқот натижалари эшитиш орқали қайта алоқа 
технологияларини болалар нейрореабилитация дастурларига интеграция қилиш зарурлигини кўрсатади. 

Калит сўзлар: болалар церебрал фалажи, нутқ бузилишлари, Forbrain, суяк орқали узатиш, нейросенсор стимуляция, реабилитация. 
 
Introduction. Speech disorders are one of the most common 

comorbidities in cerebral palsy (CP), occurring in 65-90% of patients 
[1, 4]. Speech disorders in CP are systemic in nature and are caused by 
a combination of factors: organic damage to the central nervous system, 
impaired innervation of the speech apparatus, insufficient kinesthetic 
perception, and respiratory and voice production disorders [2, 3]. 

Traditional speech therapy methods are often ineffective due to the 
complexity and multi-layered nature of the impairments associated with 
cerebral palsy. Children with cerebral palsy require long-term, 
systematic interventions that require significant time and resources, and 
the results do not always meet expectations [5]. 

In recent years, innovative neurosensory technologies based on the 
principles of neuroplasticity and multisensory stimulation have attracted 
increasing attention. Among these technologies, the Forbrain method, 
developed based on A. Tomatis's concept of the role of bone conduction 
in the development of speech and auditory perception, occupies a 
special place [9]. 

Forbrain is a bone conduction device with dynamic auditory 
feedback developed by Sound For Life Ltd (Luxembourg). The 
technology is based on amplification of high-frequency speech 
components and instantaneous transmission of the modified signal 
through the temporal bone, creating an improved auditory feedback loop 
[6]. 

Despite growing interest in the method, data on its effectiveness in 
cerebral palsy remain limited, particularly in the school population of 
Central Asia. 

Purpose of the study: To evaluate the effectiveness of the Forbrain 
method in correcting speech disorders in schoolchildren with cerebral 
palsy in the Andijan region of the Republic of Uzbekistan. 

Materials and methods  
A prospective interventional study was conducted involving 30 

school-age patients with a confirmed diagnosis of cerebral palsy who 

underwent rehabilitation in medical institutions of the Andijan region in 
the period from 2023 to 2024. Age distribution: 7-10 years old - 11 
children (36.7%), 11-14 years old - 12 children (40%), 15-17 years old 
- 7 adolescents (23.3%) 

The Forbrain method was performed using a Forbrain device, which 
includes bone conduction headphones, a microphone, and a processor 
with a dynamic filter amplifying frequencies of 1000-3000 Hz and 
5000-8000 Hz. Sessions lasted 15-30 minutes, with sessions occurring 
5-7 times per week. A course of treatment consisted of 40-60 sessions, 
with a 1-3 month break between sessions. 

The sessions included reading adapted texts aloud, repeating 
syllables and words of varying difficulty, singing children's songs, 
counting and reciting number series, retelling stories, and performing 
special speech therapy exercises. 

The effectiveness of the Forbrain method was assessed based on the 
speech intelligibility scales of L.I. Belyakova (2003), the auditory 
attention scale of L.S. Tsvetkova, the method for assessing phonemic 
perception (the method of T.A. Fotekova) and the assessment of speech 
activity, which is measured by the number of words per minute during 
spontaneous speech. 

Data processing was performed using the SPSS 23.0 package. 
Descriptive statistics methods and the Student's t-test for paired samples 
were used. The level of statistical significance was p < 0.05. 

Results. The baseline level of speech impairment was characterized 
by pronounced polymorphism. The average speech intelligibility score 
on the Belyakova scale was 2.15±0.9, corresponding to the "speech is 
poorly understood, requires contextual knowledge" level. The most 
severe impairments were observed in patients with the hyperkinetic 
form of cerebral palsy (1.6±0.5 points). 

After the course of therapy using the Forbrain method, statistically 
significant positive dynamics were noted in all studied parameters 
(Table 1).

Тable1.  
Dynamics of speech indicatores after using the Forbrain method (n=30) 

 
Parametr Before 

treatment 
After 
treatment 

Absolute increase Relative 
improvement (%) 

p 

 Speech intelligibility(score, 
0-5) 

2,15±0,9 3,45±1,05 +1,3 +60,5% <0,01 

Auditory attention(score, 1-5) 1,85±0,75 3,10±0,95 +1,25 +67,6% <0,01 
Phonemic perception (%) 45,2±18,6 71,8±22,3 +26,6 +58,8% <0,01 
Speech activity(words/min) 28,5±12,4 42,7±15,8 +14,2 +49,8% <0,01 

 
Thus, 15 patients (50%) moved into the intelligible speech category (score 4-5). A detailed analysis of phonemic awareness components revealed 

improvements in all parameters studied (Table 2). 
Тable 2.  

Dynamics of phonemic perception indicators 
 

Component Before treatment 
(score out of10) 

After treatment(score out 
of10) 

Improvement (%) 

Series A (differentiation of oppositional 
sounds) 

4,2±2,1 7,1±2,3 +69% 

Series B  (syllable repetition) 3,8±1,9 6,5±2,2 +71% 
Series C (differentiation of phonemes in words) 5,6±2,4 7,9±2,1 +41% 
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The overall percentage of successful completion of tasks increased 
from 45.2% to 71.8%, which corresponds to the transition from the 
“below average” to the “average” level of development of phonemic 

perception. Analysis of the effectiveness of the method depending on 
the form of cerebral palsy showed varying degrees of improvement in 
speech activity (Table 3). 
 

Тable 3.  
Dynamics of speech activity in various forms of cerebral palsy 

 
Form of cerebral palsy n Before 

treatment 
(words/min) 

After treatment(words/min) Increase (%) p 

Spastic diplegia 14 32,4±11,2 48,6±13,4 +50,0% <0,001 
Hemiparetic 9 30,1±10,8 44,2±12,1 +46,8% <0,01 
Hyperkinetic 5 20,2±8,6 30,8±10,2 +52,5% <0,05 
Atonical-astatic 2 26,5±7,1 38,5±9,8 +45,3% >0,05 

 
Despite the initially lower indicators in the hyperkinetic form, the 

relative increase in speech activity in this group was maximum. A trend 
toward more pronounced dynamics was revealed in children of primary 
school age. Patients aged 7-10 years (n=11) showed an average 
improvement of 62.4% in all indicators. Patients aged 11-14 years 
(n=12) showed an average improvement of 56.8%. Those aged 15-17 
years (n=7) showed an average improvement of 51.2%. 73.3% of 
patients (22 people) demonstrated a transition to a higher functional 
level according to the Tsvetkova scale. 

Discussion 
An analysis of the obtained results demonstrates the high 

effectiveness of Forbrain technology in correcting speech disorders in 
schoolchildren with cerebral palsy. The method's mechanism of action, 
based on bone conduction and dynamic filtering, provides a 
comprehensive effect on various components of the speech system. 

The Forbrain method activates key brain structures. Activation of 
the sensorimotor cortex is observed, leading to improved speech motor 
planning due to enhanced proprioceptive feedback from the articulatory 
apparatus. Activation of the Broca's and Wernicke's speech areas of the 
brain optimizes speech functions through improved interhemispheric 
connections and synchronization of speech center activity. Activation 
of cerebellar structures through proprioceptive feedback 

promotes improved coordination of articulatory movements and 
postural control, which is especially important in cerebral palsy. 
Stimulation of the reticular formation and limbic system improves 
alertness, attention, and emotional regulation. 

Analysis of the obtained results 
The greatest effectiveness in developing auditory attention (67.6%) 

can be explained by a direct effect on the auditory analyzer through the 
enhancement of high-frequency components of speech. This is 
consistent with the data of Kraus N. and Chandrasekaran B. (2010) on 
the critical role of auditory attention in the development of speech skills 
[7]. Improvements included increased attention stability, a reduction in 
the number of errors in differentiating acoustically similar sounds, and 
an increase in auditory memory capacity. 

A significant improvement in phonemic perception (58.8%) 
indicates the activation of cortical-subcortical connections and the 
optimization of the processes of analysis and synthesis of speech sounds 
[2, 3]. It is especially important that the improvement affected all 
components of phonemic perception, creating the basis for further 
speech development [5]. The greatest improvement was noted in 
syllable repetition (71%) and differentiation of oppositional sounds 
(69%), indicating improved auditory-motor coordination. The 60.5% 
increase in speech intelligibility has significant functional significance. 
A 50% improvement in speech intelligibility to a score of 4-5 on the 
Belyakova scale [1] indicates the ability to effectively communicate in 
everyday life and academic activities [4]. This is critical for the social 

adaptation and quality of life of children with cerebral palsy. The 
effectiveness of the Forbrain method has been identified for various 
forms of cerebral palsy. Of interest is the fact that speech activity 
showed the greatest relative increase in the hyperkinetic form (52.5%), 
despite lower initial indicators. This may be due to improved control 
over involuntary movements due to enhanced sensory feedback. 
Research by Escera C. et al. (2019) confirms that modified auditory 
feedback can modulate motor control [6]. Significant improvement 
(50%) was also observed in spastic diplegia, the most common form in 
our sample, which may be due to the relative preservation of cognitive 
functions and good learning ability of these patients. 

An analysis of the age-related aspects of the Forbrain method's 
effectiveness revealed that the most pronounced dynamics in primary 
school-aged children (62.4%) corresponds to the concept of critical 
periods of development and increased neuroplasticity at this age. These 
data are consistent with research by Tallal P. (2012), which 
demonstrated that early intervention in the development of auditory 
skills has a more pronounced effect [8]. 

Our results are consistent with the limited studies on the 
effectiveness of Forbrain for speech disorders. Escera C. et al. (2019) 
reported a 45-50% improvement in articulation in children with 
dysarthria [6]. However, our study is the first to demonstrate the 
effectiveness of this method specifically for cerebral palsy in a 
population of schoolchildren in Central Asia. 

The obtained data have important practical implications for the 
rehabilitation of children with cerebral palsy in Uzbekistan. The 
Forbrain method can be recommended as an effective complement to 
traditional speech therapy, especially for patients with severe auditory 
attention deficits, phonemic perception deficits, decreased speech 
activity, and the need for intensified interventions. 

Conclusions 
1. The Forbrain method has demonstrated high efficiency in 

correcting speech disorders in schoolchildren with cerebral palsy, 
providing a statistically significant improvement in all studied 
parameters of speech function (p<0.01). 

2. The use of Forbrain technology allowed 50% of patients to 
achieve a level of intelligible speech (4-5 points on the Belyakova 
scale), which significantly improves their communication skills 
and quality of life. 

3.  The effectiveness of the method does not depend on the form of 
cerebral palsy, with the maximum relative increase in speech 
activity observed in the hyperkinetic form (52.5%), despite the 
initially more severe impairments. 

4.  More pronounced dynamics in children of primary school age (7-
10 years) with an improvement of 62.4% indicates the advisability 
of early initiation of the method as part of comprehensive 
rehabilitation.

 
Bibliography 

 
1.Belyakova L.I., Dyakova E.A. Speech therapy. Dysarthria. - Moscow: Vlados, 2003. - 287 p. 
2. Vizel T.G. Fundamentals of neuropsychology. Theory and practice. - Moscow: AST, 2019. - 544 p. 
3. Kornev A.N. Fundamentals of speech pathology of childhood: clinical and psychological aspects. - St. Petersburg: Rech, 2017. - 396 p. 
4. Mastyukova E.M., Ippolitova M.V. Speech impairment in children with cerebral palsy. - Moscow: Prosveshchenie, 2019. - 192 p. 
5. Filicheva T.B., Chirkina G.V. Elimination of general speech underdevelopment in preschool children. - M.: Iris-press, 2008. - 224 p. 



ЖУРНАЛ НЕВРОЛОГИИ И НЕЙРОХИРУРГИЧЕСКИХ ИССЛЕДОВАНИЙ | JOURNAL OF NEUROLOGY AND NEUROSURGICAL RESEARCH                                       №6/1 | 2025  

75 

6. Escera C., López-Caballero F., Gorina-Careta N. The potential effect of Forbrain as an altered auditory feedback device // Journal of Speech, 
Language, and Hearing Research. - 2019. - Vol. 62. - P. 1-15. 

7. Kraus N., Chandrasekaran B. Music training for the development of auditory skills // Nature Reviews Neuroscience. - 2010. - Vol. 11(8). - P. 
599-605. 

8. Tallal P. Improving neural response to sound improves reading // Proceedings of the National Academy of Sciences. - 2012. - Vol. 109(41). - P. 
16406-16407. 

9. Tomatis A. The Ear and the Voice. - Scarecrow Press, 2005. - 246 p. 
 

  



ЖУРНАЛ НЕВРОЛОГИИ И НЕЙРОХИРУРГИЧЕСКИХ ИССЛЕДОВАНИЙ | JOURNAL OF NEUROLOGY AND NEUROSURGICAL RESEARCH                                       №6/1 | 2025  

153 

 

ISSN 2181-0982  
 

Doi Journal 10.26739/2181-0982  
 

ЖУРНАЛ НЕВРОЛОГИИ И 
НЕЙРОХИРУРГИЧЕСКИХ ИССЛЕДОВАНИЙ 

JOURNAL OF NEUROLOGY AND NEUROSURGERY RESEARCH  
 
 
 

Контакт редакций журналов. www.tadqiqot.uz 
ООО Tadqiqot город Ташкент, 

улица Амира Темура пр.1, дом-2. 
Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz 

Тел: (+998-94) 404-0000 

Editorial staff of the journals of www.tadqiqot.uz 
Tadqiqot LLC the city of Tashkent, 
Amir Temur Street pr.1, House 2. 

Web: http://www.tadqiqot.uz/; Email: info@tadqiqot.uz 
Phone: (+998-94) 404-0000 

 

 

http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz
http://www.tadqiqot.uz
http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz

