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Annotation: This article is devoted to the genetic and epigenetic origin of Down syndrome and
modern medical and pedagogical treatment methods. The article analyzes the genetic mutations of
Down syndrome, the impact of the disease on the indicators and quality of life in adolescence and
childhood. The accuracy of symptoms, diagnostic methods (in situ hybridization, karyotyping) and the
importance of early diagnosis are considered. The effectiveness of interventions such as medications,
physiotherapy, speech therapy, inclusive education and family counseling services in treatment is also
evaluated. The empirical part analyzes the diagnostic and rehabilitation metrics based on the results of
clinical observation and social surveys. The analysis and discussion section discusses comparisons
with the scientific literature, advantages and limitations of treatment methods, and directions for future
research. The conclusions of the article note the need to strengthen an integrated approach to
improving the quality of life of children with Down syndrome.
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Introduction
1. General presentation and significance

Down syndrome is the most common genetic trisomy disease in humans, characterized by the presence
of a third copy of chromosome 21, either in whole or in part. This disease occurs in one case per 700—
800 live births worldwide, and in some regions this figure can be as low as one in 1000.
Epidemiological studies have shown that Down syndrome in most cases is caused by genetic chance,
and the likelihood of its occurrence increases with increasing maternal age. This risk increases
significantly in women over 35 years of age. This condition is caused by a genetic mutation and
requires a medical, pedagogical, psychological and social approach.

The serious consequences of Down syndrome in the areas of health, development and social
integration make it a pressing issue for national and international medicine and societies. Scientific
research on this syndrome covers not only genetic mechanisms and diagnostic methods, but also
individual development, support systems, family adaptation and inclusive education strategies.

2. Details of the genetic basis

Knowing the genetic basis of Down syndrome is important for the correct diagnosis of the disease and
the identification of rehabilitation methods. Three main types can be distinguished:

a) Full trisomy 21

321


https://eijmr.org/conferences/

INNOVATIONS IN SCIENCE AND EDUCATION SYSTEM

INTERNATIONAL CONFERENCE Dehli, India, 2025
https://eijmr.org/conferences/

The most common form, in which a significant part of the patient's cells - sometimes even all - contain
a full copy of chromosome 21. This condition accounts for approximately 92-95% of Down syndrome
cases.

b) Translocation trisomy 21

In this case, chromosome 21 or part of it is abnormally attached to another chromosome, usually 14 or
another autosomal chromosome. This form is less common, but may be associated to some extent with
genetic inheritance - for example, if one of the parents is a carrier of a balanced translocation, the
likelihood of Down syndrome in the next generation increases.

¢) Mosaic trisomy

This is rare (approximately 1-2%). In this case, the patient has discordant cells - that is, some cells
contain chromosome 21 in the normative pair (diploid), and some carry a third copy. The mosaic
structure may be phenotypically milder, but is not always asymptomatic.Diagnostic methods that
distinguish these genetic variants include:

Karyotyping (classical) - determination of the chromosome structure and number of patient cells under
a microscope. It is the most common method in clinical laboratories.

FISH (in situ hybridization) - a method for detecting signals on genetic markers specific to a specific
chromosome. This method is faster and more sensitive.

Molecular genetic methods (for example, microarray CGH or nucleic acid sequencing) - allow the
detection of small copies or quantitative genetic changes.

3. Epidemiology and global and local conditions

The available data on the prevalence of Down syndrome on a global scale is an indicator at the time of
birth, but prenatal diagnosis, abortion laws and social factors that lead to this disease affect this. For
example, in Western Europe and North America, the number of diagnosed births may have decreased
due to prenatal screening and abortion methods. However, these epidemiological statistics are not
equally reliable because:

In some places, diagnosed babies are not included in state birth statistics. Advertising and social
stereotypes can limit data collection and public disclosure. Scoop-sample-based analyses (e.g., clinical
observations) are not always the full scope of the global picture.

Looking at the context of Uzbekistan, official statistics may be limited, but according to regional
medical organizations, the number of babies born with Down syndrome is steadily registered every
year. Diagnostic coverage (diagnostic infrastructure, genetic testing) can be contradictory in central
regions, with more diagnostic resources in cities and less in rural areas.

4. Social, psychological, and family consequences
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Down syndrome requires a deep analysis not only from the point of view of medical diagnosis and
rehabilitation, but also from the point of view of family life, social integration, and psychological
adaptation.

Family reaction: When a newborn is diagnosed with Down syndrome, parents often experience stress,
anxiety, guilt, and psychological pressure. Especially when the acceptance of the news and the
expectations for quality of life are different, intensive psychological support is required.

Social stigma and stereotypes: In many societies, there are still negative stereotypes about children
with disabilities. Their full integration into society, education, and improvement of living standards
remain urgent priorities for public and state policy.

Financial burden: Rehabilitation, therapy, diagnostics, special education, and family support services
can all pose a significant financial burden, especially for low-income families. Therefore, the
importance of support from government policies or voluntary non-profit organizations is emphasized.

5. Treatment and rehabilitation approaches

Down syndrome is not completely "cured", but the quality of life, development, speech,
communication skills, and self-care can be significantly improved through the following interventions:

a) Physiotherapy and developmental therapies

Due to decreased muscle tone (hypotonia) and slow motor coordination, children have difficulties with
standing, walking, and fine motor skills. Physiotherapy can strengthen muscles, normalize reflexes,
and improve balance. At the same time, occupational therapy increases independence in daily life
(eating, dressing, and hygiene).

b) Speech therapy and speech therapy

Children with Down syndrome have delayed oral speech, and have problems understanding and
expressing language. Speech therapy develops speech using an individual approach, phonetic exercises,
spelling, and vocal articulation exercises.

¢) Inclusive education and access to the school environment

Enrollment in mainstream schools provides opportunities for social interaction and inclusion. At the
same time, teachers and other children in the classroom act with a pedagogical approach adapted by
the stom. This is a source of adaptation not only for the child, but also for the desire to communicate
with him.

d) Effective and voluntary medical carelf there is heart failure, thyroid disorders, ophthalmological
problems, hearing delays, treatment is important for them. Current medical measures and supervision

by specialists ensure healthy growth in childhood.

e) Family psychological support
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It is important for families to contact the services of a psychologist, social worker, teacher or speech
therapist, to receive motivation and support. Also, group therapies, seminars, trainings for parents
provide an opportunity to exchange experiences with other families in the same situation.

6. Purpose, limitations of the study and methodology

The main objectives of this article are as follows:

To analyze the situation in terms of genetic mechanisms and types of trisomy, thereby providing
preferential information.

To study the accuracy, limitations and practical application of currently available diagnostic tools.

To assess the effectiveness of rehabilitation methods aimed at improving the quality of life of children
with Down syndrome, especially in the conditions of Uzbekistan.

Analysis of family and social support systems, formation of views on the role of national policy and
the non-profit sector.

Identification of areas of future research in areas such as genetic protection, pedagogical integration,
and support through telemedicine.

The following can be noted as limitations:
Limited epidemiological data, especially in Uzbekistan.

Individual differences in the rehabilitation process, the level of development of patients, family
circumstances, and material resources complicate generalization.

The subjectivity of methods in the evaluation of some interventions, as well as the lack of normative
measurements, can pose problems.

7. Structural approach and organization of the article
This article consists of the following main sections:

Introduction (current section): provides an overview of the topic, defines the problem, objectives, and
context.

Experiment (Methodology): clinical observation, questionnaires, diagnostic tests, rehabilitation
interventions - all this is described on a methodological basis.

Analysis and discussion: comparison of the results obtained with evidence from the literature, analysis
of the effectiveness of the methods, limitations, scientific approaches.

Conclusion
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Down syndrome is one of the most common genetic disorders in human history, which occurs as a
result of an extra copy of the 21st chromosome. As a result of this condition, a complex syndrome is
formed that affects the physical, mental, speech and emotional development of a person. Such children
are distinguished by their unique appearance, developmental delay, and many concomitant medical
problems. In particular, problems such as heart defects, hearing and vision impairment, thyroid
dysfunction, weak immunity, orthopedic problems, and difficulties in psychological adaptation are
widespread.

In our article, the mechanisms of genetic origin of Down syndrome were studied in depth. Trisomy 21
is the most common genetic disorder and occurs in three main forms: full trisomy 21, translocation
trisomy, and mosaic trisomy. Although each form has its own unique phenotypic manifestations, the
general clinical signs and symptoms are often similar. The risk of having a baby with Down syndrome
increases, especially with increasing maternal age. Therefore, prenatal diagnosis is one of the most
important preventive measures today.The article also provides detailed information on diagnostic
methods, in particular karyotyping, molecular genetic analysis, FISH, and modern invasive/preinvasive
screening. These allow for early diagnosis during pregnancy, empowering parents, and preparing
development programs as early as possible. However, prenatal screening is not always available or is
not a psychologically acceptable solution for all families. This makes it even more important to ensure
that children with Down syndrome are included in society and that an adapted environment is created
for them. Rehabilitation and social integration are important factors for children born with Down
syndrome. Services such as physiotherapy, speech therapy, occupational therapy, sensory therapy,
special pedagogy, and inclusive education help the child realize his or her potential. One of the most
important aspects of this is early intervention, which can achieve long-term positive results by
providing support based on an individual approach in the first years of a child's life, stimulating speech,
movement, emotional and social development. Experience shows that children who receive
comprehensive rehabilitation between the ages of 0 and 5 make significant progress in preschool and
school age.

At the same time, the level of development of children with Down syndrome can vary. Some can live
independently, study, work, and even achieve success in the fields of art, sports or culture. Others may
need support and monitoring throughout their lives. This differentiation depends on biological factors,
family support, access to rehabilitation services, psychological state and approaches in the education
system. Therefore, an individual approach is necessary for each case.

Our article also analyzed the existing infrastructure, healthcare system, special education,
psychological services and social support for Down syndrome, especially in Uzbekistan and other
developing countries. In many cases, the opportunities of such children can be limited by limited
diagnostic resources, lack of qualified specialists, stereotyped public opinion and social isolation. That
is why inclusion, the integration of children with disabilities into full-fledged social life, and
psychological and social preparation of parents should play an important role in state policy.

At the same time, in recent years, a positive approach to Down syndrome has been gaining momentum
around the world. In many countries, an inclusive education system has been introduced, specialized
rehabilitation centers are operating, and stereotypes are being broken through social campaigns.
Athletes, actors, students and even political activists are emerging among people with Down syndrome.
This is contributing to a fundamental change in society's view of people with disabilities.
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In conclusion, living with Down syndrome imposes certain challenges not only on the child himself,
but also on his family, environment and society as a whole. However, thanks to modern approaches,
achievements in science and medicine, social support systems, inclusive education and early
rehabilitation opportunities, such children can live a full, happy, active life. The main thing is to create
opportunities for such people, to form a culture of living with them on equal terms, to instill awareness
and empathy in every member of society.

In conclusion, it should be noted that conducting more scientific research on Down syndrome, creating
a local statistical database, increasing the number of regional rehabilitation centers, introducing online
training and family psychological support services are the most relevant directions in this regard. Also,
improving legislation on children with disabilities in state policy, conducting information campaigns in
society in collaboration with non-profit organizations, and training specialists in the fields of medicine
and education - all this will create positive changes in the future for children with Down syndrome and
their families.
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