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Abstract: Neurodevelopmental disorders in early childhood remain one of the leading medical and social
problems worldwide. Delayed psychomotor and neuropsychological maturation significantly affects cognitive
abilities, speech formation, adaptive behavior, and social integration of children. Environmental factors, adverse
perinatal conditions, and chronic ecological stress may contribute to disturbances in child development, especially
in ecologically unfavorable territories such as the Aral Sea region.

The aim of the study was to assess the effectiveness of developmental screening methods for the early
identification of neurodevelopmental disorders among preschool children living in the Aral Sea region.

Materials and methods. The study included 720 children aged 1-6 years who underwent routine preventive
examinations in outpatient clinics and preschool institutions of the Republic of Karakalpakstan.
Neuropsychological development was evaluated using the Denver Developmental Screening Test Il (DENVER-II).
Four developmental domains were analyzed: gross motor skills, fine motor coordination, speech and language
development, and personal-social adaptation.

Results. Normal neurodevelopment was identified in 86.8% of examined children, whereas developmental delay
was detected in 13.2% of cases. The highest prevalence of delayed neuropsychological development was observed
among children aged 3 and 6 years. Impaired development was associated with reduced speech abilities, delayed
motor coordination, cognitive dysfunction, and impaired adaptive behavior. Follow-up examination after
corrective recommendations demonstrated partial improvement in children with questionable developmental
status.

Conclusion. Early developmental screening is an effective approach for identifying neurodevelopmental
abnormalities in preschool children. Comprehensive evaluation of psychomotor development allows timely
rehabilitation and preventive interventions, particularly in children exposed to unfavorable ecological and
perinatal factors.

Keywords: Children, neurodevelopmental disorders, psychomotor development, Denver Il test, preschool
children, Aral Sea region.

functioning frequently lead to learning difficulties,

Introduction: Neuropsychological and psychomotor
emotional instability, and social maladaptation during

development of children represents one of the most

important indicators reflecting the functional state of
the central nervous system and the general health of a
child. Disorders affecting speech formation, cognitive
abilities, motor coordination, and adaptive-social
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later childhood and adolescence [1,2].

According to modern pediatric and neurological
studies, disorders of the nervous system occupy one of
the leading positions in the structure of childhood
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disability. Approximately half of all cases of childhood
disability are associated with nervous system
pathology, while perinatal damage of the central
nervous system remains one of the principal causes of
developmental delay [3,4]. Children born under
conditions of complicated pregnancy, intrauterine
hypoxia, prematurity, intrauterine infection, or
nutritional deficiency are considered to be at
particularly high risk for neurodevelopmental
abnormalities [5].

In recent years, increasing attention has been paid to
the impact of environmental and ecological factors on
child health. The Aral Sea region is characterized by
significant ecological instability associated with soil
salinization, atmospheric pollution, deficiency of clean
water resources, and adverse climatic conditions.
Chronic exposure to ecological stressors may
negatively influence both physical and
neuropsychological development in children [6,7].

Early diagnosis of developmental disorders s
considered one of the key approaches for reducing
long-term neurological complications. Screening
methods used during preschool age enable healthcare
specialists to identify children belonging to risk groups
and to initiate corrective interventions before stable
cognitive and behavioral impairment develops [8].
Among the available screening tools, the Denver
Developmental Screening Test || (DENVER-II) is widely
applied because of its simplicity, accessibility, and high
diagnostic value [9].

The present study aimed to evaluate the effectiveness
of neurodevelopmental screening among preschool
children living in the ecologically unfavorable Aral Sea
region.

Materials and Methods

The study was carried out in outpatient clinics and
preschool educational institutions of the Republic of
Karakalpakstan. A total of 720 children aged from 1 to
6 years who were born and permanently resided in the
Aral Sea region were included in the investigation.

All  children
examinations conducted
neurologists. Assessment of neuropsychological
development was performed using the Denver
Developmental Screening Test || (DENVER-II), adapted
for practical pediatric examination.

underwent  routine  preventive

by pediatricians and

The Denver Il test evaluates gross motor development,
fine motor-adaptive skills, speech and language
functions, as well as personal-social adaptation.

The child’s developmental level was assessed according
to age-specific tasks recommended by the DENVER-II
methodology. Development was considered normal
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when the child successfully completed tasks
corresponding to 25-75% of age standards.
Developmental delay was diagnosed when the child
failed to complete tasks successfully performed by 90%
of peers of the same age group. Advanced
development was registered when the child completed
tasks achieved by only 25% of peers.

Children with delayed or questionable developmental
results were classified into a risk group for persistent
neuropsychological dysfunction. Parents received
detailed recommendations regarding developmental
exercises, speech stimulation, psychological support,
and additional consultation with neurologists, speech
therapists, and neuropsychologists.

Statistical analysis of obtained data was performed
using standard biomedical statistical methods.
Quantitative indicators were presented as percentages
and mean values.

Results

Among the 720 examined children, normal
neuropsychological development was observed in
86.8% of cases, while developmental delay was
diagnosed in 13.2% of children.

The proportion of children with age-appropriate
neurodevelopment according to DENVER-II testing was
80.2% among one-year-old children, 84.8% among two-
year-old children, 77.4% among three-year-old
children, 82.1% among four-year-old children, 82.8%
among five-year-old children, and 75.0% among six-
year-old children.

The prevalence of delayed neurodevelopment differed
depending on age. Developmental delay was identified
in 10.1% of children aged 1 year, 8.9% among two-year-
old children, 16.2% among children aged 3 years, 11.4%
among four-year-old children, 7.8% among five-year-
old children, and 14.1% among children aged 6 years.

The obtained findings demonstrated that impaired
psychomotor development negatively affected
cognitive performance, speech acquisition, motor
activity, adaptive behavior, and emotional-social
interaction. The greatest frequency of developmental
abnormalities was detected among children aged 3 and
6 years.

Detailed analysis of developmental domains revealed
substantial reduction of indicators in all examined
groups. Gross motor impairment was more common in
younger children, while deficits in fine motor
coordination and speech development were more
pronounced in preschool-age children. Personal-social
maladaptation was observed mainly in older children.

Children demonstrating delayed or questionable
developmental indicators were included in a high-risk
43
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group for persistent cognitive dysfunction. Parents of
these children were informed about the necessity of
corrective developmental programs aimed at
improving motor coordination, speech activity, and
social adaptation.

After three months, repeated examination was
performed in 141 children from the risk group.
Persistent psychomotor delay remained in all children
with previously confirmed developmental impairment
(n=81). Among children with initially questionable
developmental status (n=60), normal
neurodevelopment was later identified in 46 children,
whereas 14 children continued to demonstrate signs of
developmental delay.

Discussion

The results of the present study confirm that
developmental disorders among preschool children
remain an important pediatric and neurological
problem in the Aral Sea region. Environmental
stressors, adverse social conditions, and complications
during the perinatal period may contribute to impaired
maturation of the nervous system and delayed
neuropsychological development.

The identified prevalence of developmental delay
corresponds to findings reported by other international
and regional investigations [10,11]. Previous studies
demonstrated that children exposed to unfavorable
prenatal and environmental factors are more likely to
develop speech impairment, behavioral disorders,
learning difficulties, and reduced adaptive functioning
[12].

One of the major advantages of developmental
screening is the possibility of detecting early
abnormalities before severe cognitive and neurological
impairment becomes clinically apparent. The DENVER-
Il test allows practical and relatively rapid assessment
of different developmental domains in preschool
children and can be successfully implemented during
routine pediatric examinations.

The present study also demonstrated the importance
of repeated follow-up assessment. Some children with
initially questionable developmental indicators showed
positive dynamics after parental counseling and
corrective interventions. These findings confirm the
necessity of early preventive and rehabilitation
programs.

Children living in ecologically unfavorable territories
require regular developmental monitoring because
chronic environmental exposure may negatively affect
neurocognitive maturation. Timely identification of
developmental abnormalities enables early medical,
psychological, and pedagogical intervention aimed at
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improving long-term outcomes. The obtained findings

emphasize the importance of implementing
developmental screening programs in primary
pediatric healthcare, particularly in ecologically
vulnerable regions.

Conclusion

The present study demonstrated that
neurodevelopmental disorders remain relatively

common among preschool children living in the Aral
Sea region. Delayed psychomotor and
neuropsychological  development was  mainly
associated with impairments in speech formation, fine
motor coordination, cognitive functioning, and social
adaptation. The highest frequency of developmental
abnormalities was observed in children aged 3 and 6
years.

The Denver Il developmental screening test proved to
be an effective and practical method for the early
identification of children at risk for
neurodevelopmental disorders during routine pediatric
examinations. Early detection of developmental delay
allows timely implementation of corrective,
rehabilitation, and preventive measures aimed at
improving long-term neurological and social outcomes.

Children exposed to unfavorable ecological and
perinatal factors require continuous medical
observation, multidisciplinary  assessment, and
individualized rehabilitation  programs. Regular
developmental monitoring in ecologically
disadvantaged regions may contribute to reducing the
prevalence of persistent cognitive and behavioral
impairment in children.
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