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Epidemiological trends in autism
and other neurodevelopmental
disorders in Kazakhstan
(2016-2022): a regional and
national perspective

Karina Nukeshtayeva®, Zhanerke Bolatova, Aza Galayeva,
Nurzhamal Shintayeva and Gulmira Zhanalina

School of Public Health, Karaganda Medical University, Karaganda, Kazakhstan

Background: This study investigates the epidemiological trends of autism spectrum
disorder and other neurodevelopmental disorders in Kazakhstan from 2016 to 2022.

Methods: Utilizing national healthcare databases, we analyzed the incidence and
prevalence of childhood autism, atypical autism, and neurodevelopmental
disorders across various regions of Kazakhstan.

Results: Our findings reveal a nearly fivefold increase in the diagnosis of childhood
autism and a fourfold increase in atypical autism over the seven-year period, with
both trends showing statistical significance (p < 0.01). However, no significant trend
was observed for broader neurodevelopmental disorders. Regional disparities were
evident, with northern regions showing higher rates of ASD diagnoses compared to
the southern regions, likely influenced by factors such as healthcare infrastructure,
urbanization, and environmental pollution. Astana showed a marked increase in
childhood autism prevalence, reaching 263.7 per 100,000 children by 2022.

Conclusion: Data highlight an important public health trend in Kazakhstan,
where the primary incidence of autism spectrum disorders is on the rise,
reflecting improved recognition and diagnostic practices.

autism, Kazakhstan, trend, developmental disorder, epidemiology

1 Introduction

Child health and development are fundamental components of public health,
influencing not only individual well-being but also the prosperity and stability of entire
communities and nations (1). Prioritizing early childhood development within public
health strategies is crucial for fostering a healthier, more equitable, and sustainable
future (2).

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1520460/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1520460/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1520460/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1520460/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1520460/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2025.1520460&domain=pdf&date_stamp=2025-06-03
mailto:nukeshtaeva@qmu.kz
https://doi.org/10.3389/fpsyt.2025.1520460
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2025.1520460
https://www.frontiersin.org/journals/psychiatry

Nukeshtayeva et al.

Childhood mental and developmental disorders, which include
cognitive, emotional, and behavioral disorders, have significant and
widespread adverse effects on psychological and social well-being.
Establishing a global epidemiology of mental disorders is
challenging due to substantial data gaps across many regions and
the influence of cultural differences on presentation and diagnosis
(3, 4). For example, the reported prevalence of childhood
developmental disorders varies widely across studies, ranging
from 3% to 30%, primarily due to differences in data collection
methods, diagnostic criteria, and assessment instruments (5).

Autism spectrum disorder (ASD) is a developmental disorder
that impacts social interaction, communication, learning, and
behavior. According to the International Classification of
Diseases, 10th Revision (ICD-10), which is currently used by
child psychiatrists in Kazakhstan for diagnostic purposes, autism
falls under the category of Pervasive Developmental Disorders,
which includes eight diagnoses such as Childhood Autism,
Atypical Autism, and Asperger’s Syndrome. Both ICD-10 and
DSM-IV define autism as a behaviorally determined syndrome
characterized by impairments in social interaction and
communication, as well as repetitive routines and restricted
interests (6). Childhood Autism is defined by impaired
development before age three and abnormalities in social
interaction, communication, and repetitive behaviors. Atypical
Autism differs by having a later onset or incomplete
manifestation of these core areas, often presenting milder
symptoms (7, 8).

Asperger’s Syndrome, distinct from other autism diagnoses, is
characterized by the absence of general delay in language or
cognitive development. However, it is often associated with
pronounced motor clumsiness and a strong tendency for
persistent behavioral abnormalities into adolescence and
adulthood. Psychotic episodes may occasionally develop in early
adulthood (9).

DSM-5 replaced the subtypes from DSM-IV (e.g., Asperger’s,
PDD-NOS) with a single diagnosis—autism spectrum disorder —to
improve diagnostic consistency and reflect the spectrum nature of
autism. It also removed Rett Syndrome and Childhood
Disintegrative Disorder from the ASD category and combined
social and communication deficits into one domain (10, 11).

Similarly, ICD-11 adopted a more unified approach by merging
the autism diagnoses from ICD-10 into a single diagnosis: autism
spectrum disorder. This revised framework acknowledges autism as
a dimensional condition that varies in presentation and severity
rather than consisting of distinct categories. ICD-11 moved away
from rigid diagnostic criteria and introduced specifiers to capture
variations in intellectual and language abilities, presence of
developmental regression, comorbid psychiatric or medical
conditions, and known genetic or environmental etiologies (12).
Notably, unlike ICD-10, which required symptom onset before the
age of three, ICD-11 implements a more flexible developmental
onset criterion, allowing for later symptom emergence or
retrospective recognition of early signs (13).

Although ASD can be diagnosed at any age, it is classified as a
“developmental disorder” because symptoms typically manifest
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within the first two years of life (14). ASD encompasses a range
of diagnoses that were previously categorized under “Pervasive
Developmental Disorders” in the 10th revision of the
International Classification of Diseases.

Early studies on the prevalence of ASD, conducted up to the
year 2000, estimated a prevalence of 10 per 10,000 individuals (15).
However, a recent systematic review suggests that approximately 1
in 100 children worldwide are diagnosed with ASD (16).

In Kazakhstan, ASD is classified as a mental and behavioral
disorder and is often accompanied by other developmental
disorders and mental illnesses (17, 18). This combination of
specific deficits and high comorbidity makes ASD one of the
most disabling developmental disorders, imposing a significant
economic burden (19-22). Research on the prevalence of autism
began in the 1960s and 1970s, predating the formal inclusion of
ASD in international diagnostic classifications and the
establishment of standardized diagnostic criteria. Initial studies
from this period estimated the prevalence of ASD to be between
0.5 and 0.7 cases per 10,000 individuals. Although these early
estimates were based on limited data and varied methodologies,
they provided the foundation for understanding the disorder.

Since the 1970s, research on ASD prevalence has expanded
significantly, encompassing multiple regions and at least 37
countries (23). Despite this progress, prevalence data remain
insufficient in many low- and middle-income countries,
underscoring a critical gap in global health research. Additionally,
studies on ASD prevalence in underrepresented areas often have
small sample sizes and sometimes omit diagnostic confirmation
(24-26). Notably, there has been a significant increase in the
reported prevalence of ASD since the late 1990s, which can be
attributed to improved access to diagnostic and intervention
services, increased awareness of ASD among professionals and
the public, and a greater recognition that ASD may co-occur with
other developmental disorders (27).

Kazakhstan, the world’s largest landlocked country, is home to
approximately 19 million people. It is ethnically diverse, with
Kazakhs comprising around 68% of the population, followed by
Russians (nearly 20%), and smaller groups such as Uzbeks,
Ukrainians, and Uyghurs. The country’s cultural landscape
reflects a complex blend of Turkic, Islamic, and post-Soviet
influences, which significantly shape societal perceptions of
health, disability, and social inclusion. These cultural frameworks
deeply influence how autism is viewed and addressed.

During the Soviet era, disability was often regarded as a
deviation from the ideal of “normalcy,” to be treated or hidden
from official records. Statements such as “There are no disabled
people in the USSR” were not uncommon (28, 29). This reflects the
widespread stigmatization and marginalization of individuals with
physical and mental impairments throughout the former Soviet
Union (30). Even after independence, persons with disabilities in
many post-Soviet states, including Kazakhstan, continue to be
described as an “invisible group” (31).

The Soviet legacy contributed to a persistent culture of stigma
surrounding mental health, hindering open discourse and
acknowledgment of conditions such as ASD. As a result, many
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families have avoided seeking diagnosis or support due to fear of
social ostracism. This historical backdrop has had lasting effects on
the recognition and reporting of autism in Kazakhstan.

2 Methods
2.1 Variables and primary data collection

This study is a retrospective analysis of secondary data. The
primary variables analyzed were:

Primary Incidence of Neurodevelopmental disorders: The
annual number of newly diagnosed cases of Neurodevelopmental
disorders per year per 100,000 population aged 0-17 years, based on
data from mental health centers in Kazakhstan.

Prevalence of Neurodevelopmental disorders: The total number
of children diagnosed with Neurodevelopmental disorders per
100,000 population aged 0-17 years, according to data from
Kazakhstan’s mental health centers.

Primary Incidence of Childhood Autism: The annual number of
newly diagnosed cases of Childhood Autism per 100,000 population
aged 0-17 vyears, as reported by mental health centers
in Kazakhstan.

Primary Incidence of Atypical Autism: The annual number of
newly diagnosed cases of Atypical Autism per 100,000 population
aged 0-17 years, based on data from mental health centers
in Kazakhstan.

Prevalence of Childhood Autism: The total number of children
diagnosed with Childhood Autism per 100,000 population aged 0-
17 years, according to data from Kazakhstan’s mental
health centers.

Prevalence of Atypical Autism: The total number of children
diagnosed with Atypical Autism per 100,000 population aged 0-17
years, as reported by the mental health centers in Kazakhstan.

The annual statistical report “Mental Health Service,” compiled
by the Republican Scientific and Practical Center for Mental Health,
was utilized to obtain data on the incidence and prevalence of
Autism in Kazakhstan from 2016 to 2022.

In cases where autism is suspected, primary healthcare
physicians in Kazakhstan initiate a referral to the regional mental
health center for specialized diagnostic evaluation. A child
psychiatrist at the regional mental health center conducts
diagnostic procedures in accordance with national clinical
protocols (32). The clinical protocol for the diagnosis and
treatment of autism spectrum disorders in Kazakhstan is based
exclusively on the ICD-10. Upon identification of an ASD case, the
child psychiatrist checks the electronic information system for
mental and behavioral disorders to determine whether the child is
already registered. If the diagnosis is established for the first time,
the psychiatrist is required to enter the information into the system
within three days, assigning the child to the statistical registry. In
cases where the diagnosis had been established previously but is not
present in the database, the record is added accordingly. If the
information is already present, it is supplemented as necessary. Data
on newly diagnosed cases and all registered children with autism
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across territorial mental health centers are collected and aggregated
by the Republican Scientific and Practical Center for Mental Health.
These data are made publicly available through annual statistical
reports (33).

2.2 Statistical analysis

We employed linear regression analysis to identify statistically
significant trends in the Primary Incidence of Neurodevelopmental
disorders, Childhood Autism, and Atypical Autism in Kazakhstan
during the period from 2016 to 2022. Statistical analysis was
conducted using R-Studio software (version 1.2.5033, Posit, PBC,
Vienna, Austria). A two-sided p-value of <0.01 was considered
statistically significant.

3 Results

3.1 Primary incidence of
neurodevelopmental disorders, including
childhood and atypical autism, in the
pediatric population from 2016 to 2022

The primary incidence of diagnoses of Childhood Autism and
Atypical Autism increased significantly over the 7-year period. As
illustrated in Figure 1, the national trend for newly diagnosed cases
of Childhood Autism showed an almost fivefold increase, while the
primary incidence of Atypical Autism rose fourfold. Additionally,
the primary incidence of Neurodevelopmental disorders among
children increased from 27.3 per 100,000 in 2016 to 34.1 per
100,000 in 2022.

Table 1 clearly indicates that the increase in the primary
incidence of both Childhood Autism and Atypical Autism is
statistically significant. The data suggest that the primary
incidence of Childhood Autism among children in Kazakhstan
increases by an average of 1.78 cases per year, while the incidence
of Atypical Autism increases by an average of 1.08 cases per year (p
=0.002, CI=1.03; 2.52 and p = 0.003, CI=0.55; 1.61 respectively). In
contrast, the increase in newly registered diagnoses of
Neurodevelopmental disorders overall is not statistically
significant (p > 0.05, CI=-0.89; 3.29).

Table 2 presents the coefficients from the linear trend analysis
models for the regions of Kazakhstan over the period 2016-2022. A
negative coefficient, indicating a decreasing trend in the primary
incidence of neurodevelopmental disorders, was observed in the
Atyrau, Karaganda, South Kazakhstan, and North Kazakhstan
regions. However, none of these declines were statistically significant,
with p-values greater than 0.05. In contrast, an increasing trend was
observed in all other regions, including the cities of Almaty and Astana.
Notably, this increase was statistically significant in the Aktobe,
Almaty, West Kazakhstan, Zhambyl, and Kyzylorda regions, as well
as in the cities of Almaty and Astana (p < 0.05).

The primary incidence of Childhood Autism among children
across all regions has shown an upward trend from 2016 to 2022.
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FIGURE 1

Primary incidence of neurodevelopmental disorders, childhood autism, and atypical autism per 100,000 children aged 0-17 years in Kazakhstan for

2016-2022.

Statistically significant increases were observed in the Akmola,
Aktobe, West Kazakhstan, Zhambyl, Karaganda, Kyzylorda,
Mangystau, South Kazakhstan, and North Kazakhstan regions, as
well as in the city of Astana. The highest coefficient was recorded in
Astana, where the primary incidence increased by an average of 6.99
per 100,000 children each year. The lowest significant increase was
observed in the South Kazakhstan region, where the incidence rose
by an average of 0.27 per 100,000 children annually.

The primary incidence of Atypical Autism among children
from 2016 to 2022 showed a decline in the Mangystau and North
Kazakhstan regions. The decrease in North Kazakhstan was
statistically significant (b = -2.78; p-value < 0.01, CI=-4.15; -1.39).
Conversely, statistically significant increases were observed in the
Almaty, Atyrau, West Kazakhstan, Zhambyl, Karaganda, Kostanay,
Pavlodar, North Kazakhstan, East Kazakhstan regions, and in the
cities of Almaty and Astana. The highest coefficient was noted in the

TABLE 1 Linear trend analysis coefficients of primary incidence of
neurodevelopmental disorders, childhood and atypical autism in
Kazakhstan from 2016 to 2022.

Dependent variable b P-value R?
Neurodevelopmental disorders 1,20 0,20 0,16
Childhood Autism 1,78 <0,01 0,85
Atypical Autism 1,08 <0,01 0,81
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East Kazakhstan region, where the primary incidence of Atypical
Autism increased by an average of 3.64 per 100,000 children
annually. The smallest significant increase was recorded in the
Almaty region, with an annual rise of 0.17 per 100,000 children.

3.2 Prevalence of neurodevelopmental
disorders, including childhood and atypical
autism, in the pediatric population from
2016 to 2022

The prevalence of childhood autism in Kazakhstan has seen a
significant increase, rising from 14 per 100,000 children in 2016 to
59 per 100,000 children in 2022. A similar trend is observed with
atypical autism, where the prevalence increased sixfold by 2022
compared to 2016.

The population of children with Neurodevelopmental disorders
also shows a steady increase over the seven-year period, growing
from 116.8 per 100,000 children in 2016 to 149.2 per 100,000
children in 2022.

Figure 2 illustrates the changes in the prevalence of childhood
and atypical autism among children aged 0-17 years across all
regions of Kazakhstan. The analysis revealed that in 2016, the
highest prevalence of childhood autism was observed in the West
Kazakhstan region, with a rate of 52.5 per 100,000 children. In
contrast, the highest prevalence of atypical autism in 2016 was
recorded in the North Kazakhstan region, at 60.8 per 100,000
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TABLE 2 Coefficients of trend analysis for the primary incidence of neurodevelopmental disorders, childhood autism, and atypical autism in children
by regions of Kazakhstan from 2016 to 2022.

Region of Kazakhstan Neurodevelopmental Childhood Autism Atypical Autism
disorders
p R?

Akmola 2,17 >0,05 0,02 4,63 <0,05 0,63 0,65 >0,05 0,14
Aktobe 3,75 <0,001 0,95 2,65 <0,001 0,89 0,17 >0,05 0,13
Almaty 1,89 <0,05 0,62 0,74 <0,01 0,73 0,17 <0.05 0,69
Atyrau 0,34 >0,05 0,19 0,89 >0.05 027 1,67 <0,05 0,69
West Kazakhstan 3,63 <0,01 0,73 2,82 <0,05 0,62 0,6 <0,05 0,61
Zhambyl 3,59 <0,001 0,89 2,39 <0,05 0,49 0,42 <0,05 0,58
Karaganda 3,12 >0,05 0,09 142 <0,05 0,49 095 <0,05 0,46
Kostanay 428 >0,05 031 2,78 >0,05 037 243 <0,05 0,49
Kyzylorda 2,12 <0,05 0,56 0,66 <0,01 0,74 0,02 >0,05 0,19
Mangistau 1,38 >0,05 0,01 1,73 <0,05 0,69 0,13 >0,05 0,07
South Kazakhstan -5,80 <0,01 0,77 0,27 <0,001 091 0,01 >0,05 0,09
Pavlodar 633 >0,05 0,60 4,60 >0,05 0,39 2,08 <0,05 0,75
North Kazakhstan 0,98 >0,05 0,19 245 <0,05 0,61 2,78 <0,01 0,81
East Kazakhstan 2,02 >0,05 0,11 142 >0,05 033 3,64 <0,001 0,73
Almaty 3,02 <0,05 0,69 0,07 >0,05 043 3,12 <0,05 0,70
Astana 8,97 <0,01 0,78 6,99 <0,01 0,73 2,19 <0,01 0,76

Bold values mean statistical sagnificance (p-value<0.05).

children. By 2022, Akmola region emerged as the leader in the
prevalence of childhood autism, with a rate of 112.7 per 100,000
children, while North Kazakhstan continued to lead in the
prevalence of atypical autism among children, reporting a rate of
142.8 per 100,000. Overall, southern regions of Kazakhstan exhibit
lower prevalence rates for both childhood and atypical autism
compared to the northern regions.

The prevalence of childhood autism in cities of national
significance varies significantly. In Astana, the prevalence of
childhood autism has increased fourfold over seven years,
reaching a rate of 263.7 per 100,000 children by 2022. In contrast,
Almaty has experienced only a slight increase, with rates slightly
exceeding 1 per 100,000 children in some years, and even falling
below that threshold in others. In Shymkent, registration of children
with childhood autism began in 2018, showing a notable increase to
57.1 per 100,000 children by 2022.

Conversely, the situation is different for atypical autism in these
cities. Almaty has emerged as the leader in the prevalence of atypical
autism, reporting a rate of 99.2 per 100,000 children in 2022. The
city has shown a consistent increase in this diagnosis, rising from
9.3 per 100,000 children to 47.5 per 100,000 children by 2022.
Meanwhile, Shymkent has seen a significant decline in the number
of children diagnosed with atypical autism, with rates dropping
from 32.8 per 100,000 children to 9 per 100,000 children in 2022.
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4 Discussion

The present study offers a detailed analysis of the increasing
incidence of childhood autism and atypical autism in Kazakhstan
over a seven-year period. A notable observation is the contrast
between the non-significant trend in the incidence of
neurodevelopmental disorders, which showed a modest increase
from 27.3 per 100,000 in 2016 to 34.1 per 100,000 in 2022, and the
significant upward trends in childhood autism and atypical autism
(p <0.01). This divergence may indicate a plateau in the recognition
of broader developmental disorders or, alternatively, a heightened
focus on autism-specific diagnoses in recent years.

Nationally, childhood autism diagnoses have surged nearly
fivefold, while atypical autism has increased fourfold. These
trends align with international research suggesting that ASD are
being diagnosed more frequently due to improved screening
methods and greater awareness among healthcare professionals
and the public (34-36). The statistically significant annual
increase in both conditions further underscores the role of
enhanced diagnostic practices in these rising trends. However,
previous studies conducted in Kazakhstan have reported relatively
low awareness of ASD among both healthcare workers and the
general population (37, 38), suggesting that further improvements
in awareness and training may still be needed.
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Changes in the prevalence of childhood and atypical autism per 100,000 children aged 0-17 years across regions of Kazakhstan in 2016 and 2022.

Regional disparities in the incidence and prevalence of autism
are also evident, with northern regions of Kazakhstan generally
reporting higher rates of childhood and atypical autism compared
to the southern regions. Several factors may contribute to these
regional differences, including variations in healthcare
infrastructure, socioeconomic conditions, and cultural attitudes
toward autism. For example, the significant rise in the prevalence
of childhood autism in Astana, reaching 263.7 per 100,000 children
in 2022, underscores the role of urbanization and access to
specialized healthcare services in the diagnosis of autism (39, 40).

Furthermore, environmental factors may play a role in these
regional disparities. Previous studies have found that regions with a
higher prevalence of ASD often coincide with areas characterized by
industrial activity and air pollution (41-43). In Kazakhstan,
assessments of air quality in major cities have shown that many
exceed the permissible levels of hazardous pollutants, posing
chronic health risks. Notably, cities such as Ust-Kamenogorsk,
Shymkent, Aktobe, Almaty, and Petropavlovsk, which exhibit
high levels of air pollution, also report elevated rates of childhood
and/or atypical autism (44, 45). This suggests that environmental
pollutants could be contributing factors to the regional differences
in autism prevalence observed across Kazakhstan.

A meta-analysis of global autism prevalence found a cumulative
rate of 72 per 10,000, with higher rates in North America (1.01%)
compared to Europe (0.73%) and Asia (0.41%). Higher prevalence
rates were linked to high-income countries with better diagnostic
access and more rigorous study designs (23). An updated systematic
review reported a global median prevalence of 65 per 10,000,
slightly higher than previous estimates, with increasing rates in
countries like the USA, South Korea, and Australia (16). A
systematic review of 74 studies covering over 30 million people
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revealed prevalence rates ranging from 0.02% in China to 3.66% in
Sweden, with regional rates of 0.4% in Asia, 1% in the Americas,
0.5% in Europe, 1% in Africa, and 1.7% in Australia (27). While
autism prevalence in high-income countries ranges from 0.9% to
1.5%, global estimates remain lower at 0.6%, likely reflecting
underdiagnosis due to limited services (46). Recent analysis of
global disease burden data (1990-2019) showed stable prevalence
rates in North Africa and the Middle East (47). Although autism is
increasingly recognized globally, differences in registered prevalence
highlight gaps in awareness, diagnosis, and research between high-
and low-income countries. High-income countries consistently
report higher prevalence due to better surveillance systems,
trained specialists, and public awareness (48) In contrast, low-
and middle-income countries report lower and more variable
prevalence rates, often due to inconsistent diagnostic capacities
(49, 50). Low-income countries report the lowest rates, often below
0.2%, due to underdiagnosis, limited access to services, and lack of
culturally adapted screening tools (51, 52). In Kazakhstan, the
prevalence of childhood and atypical autism is reported as 96.3
per 100,000, or 0.09%, which is significantly lower than even low-
income countries, but likely does not reflect true prevalence. A
study conducted in Central Kazakhstan on autism risk assessment
among children undergoing routine developmental screening
showed a high-risk prevalence of 27.4% (53). This discrepancy
may be attributed to factors such as:

- Low awareness among healthcare professionals, as many rely
on subjective assessments like behavior observation and
outdated diagnostic criteria (e.g., ICD-10) with limited use
of standardized tools like ADOS due to lack of training.
Cultural stigma around autism, as well as misconceptions
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linking it to schizophrenia or poor parenting, further
contribute to misdiagnosis and underdiagnosis in the
country (54).

- Low public awareness of autism, leading parents to seek help
from unqualified specialists when concerns arise (55).

- Underfunding of research, especially in Central Asia,
including Kazakhstan (56).

- In Kazakhstan, there is significant stigmatization associated
with seeking psychiatric care, particularly for children, which
often deters families from consulting child psychiatrists. As a
result, many children are assessed by non-specialists, leading
to misdiagnoses and underreporting (57).

- Diagnosis replacement: In Kazakhstan, autism diagnoses are
only assigned to children under 18, meaning the official statistics
cover only minors. Upon reaching adulthood, individuals
diagnosed with autism are often reassigned to schizophrenia,
especially in contexts like military service exemptions (58).

A growing body of research shows that many parents recognize
signs of autism long before an official diagnosis, often due to their need
for access to services (59). However, parents tend to describe their
concerns using general terms that may not align with clinical diagnostic
criteria yet still reflect critical observations. Early concerns are often
related to issues such as sleep disturbances, activity levels, and
emotional regulation rather than typical ASD symptoms. It is crucial
to consider all parental concerns, as they may signal early atypical
development. Focusing solely on stereotypical signs can delay
diagnosis, making it essential to incorporate gender, social
expectations, and socio-economic factors in interpretation. Clinicians
must be trained to accurately interpret parental observations to
facilitate early detection and support (60, 61).

Recent research conducted in Kazakhstan highlights a
significant lack of awareness regarding ASD, its prevalence, and
available support services, underscoring the urgent need for large-
scale educational initiatives aimed at improving early recognition
and reducing stigma (62, 63). Future initiatives should focus on
targeted support for first-time parents who may lack developmental
benchmarks, as well as culturally sensitive training for healthcare
providers to ensure effective communication with families from
diverse backgrounds. Strengthening partnerships between families
and healthcare providers can build trust, promote proactive
engagement, and ultimately improve outcomes for children with
ASD. Social marketing strategies, behavior change theory, and
audience research can play a key role in facilitating early
detection and intervention for autism and other developmental
disorders (64).

One limitation of this study is its reliance on secondary data
from mental health centers, which may not capture the full
spectrum of ASD diagnoses due to potential underreporting or
variations in diagnostic practices across regions. Additionally, the
study focuses on data from Kazakhstan, which may limit the
generalizability of the findings to other countries with different
healthcare systems, socio-cultural factors, and diagnostic criteria.
The retrospective nature of the analysis may also hinder the ability
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to explore causal relationships between environmental factors,
healthcare access, and the rising prevalence of ASD.
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