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INFLUENCE OF MODERN EDUCATIONAL ENVIRONMENT ON THE NEURO-MENTAL HEALTH 
OF SCHOOL-AGE CHILDREN 

The steadily growing prevalence of various psycho-social maladaptation forms among children and adolescents is reported all over the world. The today’s tempo 

of life associated with active introduction and widespread use of information technology results in the dramatic increase in educational workload, thereby provoking 

a significant increase in the prevalence of borderline mental disorders, primarily neurotic disorders in schoolchildren. Investigation of various forms of neuro-mental 

health impairment and somatic disorders in school-age children is among research priorities in different countries. The paper provides systematized data of the 

studies focused on assessing neuro-mental disorders in schoolchildren.
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ВЛИЯНИЕ СОВРЕМЕННОЙ ОБРАЗОВАТЕЛЬНОЙ СРЕДЫ НА НЕРВНО-ПСИХИЧЕСКОЕ ЗДОРОВЬЕ 
ДЕТЕЙ ШКОЛЬНОГО ВОЗРАСТА 

Во всем мире отмечают неуклонный рост различных форм психосоциальной дезадаптации у лиц детского и подросткового возраста. Современный 

ритм жизни с активным внедрением и повсеместным использованием информационных технологий приводит к резкому увеличению нагрузки в сфере 

образования, что провоцирует значительный рост пограничной психической патологии, в первую очередь расстройств невротического характера 

у школьников. Изучение форм нарушения нервно-психического здоровья и соматических расстройств у детей школьного возраста является одним 

из приоритетных направлений исследований в разных странах. В статье приведены и систематизированы данные исследований, посвященных изучению 

нервно-психических расстройств у школьников.
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According to the state statistics and scientific research 
results, a negative trend in health indicators of children and 
adolescents is observed in Russia over almost three decades. 
Thus, according to the data available, physical education 
lessons at school are reported to be the main form of physical 
activity in primary school-age children. Furthermore, there is 
insufficient outdoor exercise, while high anxiety levels observed 
in primary school-age children are often associated with fears 
and worries directly related to school attendance [1–6]. Similar 
data are provided by researchers from different countries, 
which suggest steady deterioration of students’ health; the 
growing prevalence of neurological and mental disorders, 
metabolic disorders (mostly obesity) is reported, along with 
high rate of childhood and adolescent suicide in a number 
of countries [7–13]. Since the individual’s health formation 
depends on the combination of endogenous and exogenous 
factors he/she is exposed to, the currently ongoing research 
is focused on determining the causes of the neuro-mental and 
somatic health problems in school-age children. It is necessary 
to study the features of students’ health formation at various 
stages of school ontogeny for further rational organization 

of preventive and health improving measures in educational 
institutions. It has been confirmed that the today’s educational 
process adversely affects students’ health. Thus, about 50% 
of schoolchildren show difficulty and disorders of adaptation 
to the educational environment factors, which, in turn, often 
results in significantly increased prevalence of functional 
nervous system impairment among schoolchildren [1–13]. The 
prevalence of chronic disorders among school-age children has 
significantly increased over the past two decades. According 
to the data of various studies, the prevalence of chronic disorders 
in high income countries varies between 3.5–35% of children 
under the age of 17 years [11–13]. Children with various neuro-
mental and chronic disorders are at higher risk of psycho-social 
difficulties and developmental disorders compared to healthy 
peers. Furthermore, it has been confirmed that students 
with chronic disorders have a higher rate of stress, difficulty 
understanding and mastering the curriculum, as well as lower 
attendance later in life compared to healthy students [11]. 

At the same time, the major forms and possible causes 
of the increase in the prevalence of neuro-mental and somatic 
disorders in school-age children are inadequately disclosed 
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in the available literature. The study was aimed to review 
the available data of the studies focused on the position 
of the disease class “Mental and behavioural disorders” 
in the structure of incidence in terms of child-care attendance 
and incidence among school-age children, prevalence, age-
related features and structure of this disease class, as well 
as the impact of educational environment factors on the 
development of neuro-mental disorders in school-age children.

Methods

A review of papers published in 2010–2022 in scientific 
and practical periodicals available from Russian and foreign 
databases (RSCI and PubMed, Cyberleninka) was performed.

Major types and prevalence of neuro-mental and somatic 
disorders in school-age children 

Currently, about 60% of children have certain chronic disorders. 
Moreover, no more than 13% of pre-school children and 1–2% 
of adolescents can be considered perfectly healthy. Longitudinal 
studies have shown that in general in the 1–9 grades there 
is a negative trend in the health status of schoolchildren, the 
prevalence of chronic diseases increases, the occupancy 
rate for health groups III–IV increases due to a decrease
in the number of children assigned to health groups I and II 
(in 2005–2010 the population of healthy schoolchildren (health 
group I) reduced from 4.3 to 0% in primary school and from 
2.5 to 0% in high school) [1–16, 18]. According to the available 
data, nervous system disorders are reported in 12% of surveyed 
schoolchildren, while mental disorders are reported in 6% 
of school students [4]. As for the central nervous system (CNS) 
disorders, students have neuroses with predominant severe 
astheno-neurotic syndromes, mononeuroses (tics, enuresis, 
sluttering), vegetovascular dysfunction, pathocharacterological 
and psychopatic personality development, borderline intellectual 
functioning, epilepsy syndromes, remission of endogenous 
disorders in a large number of cases.

Some authors believe that the schoolchildren’s health status 
is an integral indicator reflecting the effects of environmental and 
in-school factors, educational activities on the students’ bodies 
that is composed from the levels of physical and intellectual 
development at different ages. This also depends on the state 
of neuroendocrine processes, body’s functional status, immune 
defense, and adaptive reactions [14–16]. The combined 
effects of the educational process adverse factors result 
in deterioration of adaptive capacity of the nervous, endocrine, 
immune and other systems of the growing body, as well 
as in functional disorders and their progression, development 
of chronic diseases [11, 17, 18]. In recent decades, a steadily 
growing rate of various forms of psycho-social maladaptation 
among children and adolescents is reported in Russia, 
which leads to severe socio-economical consequences. The 
increase in the number of cases of criminal, addictive and auto-
aggressive forms of behavioral deviations, drug abuse and early 
alcohol abuse, various forms of deviant behavior in adolescent 
students, borderline mental disorders, primarily neurotic 
disorders, in schoolchildren, is observed in Russia [1–7]. This 
is partially due to revolutionary changes in the field of information 
technology and a dramatic increase in information load, as well 
as to other changes in educational sphere [10–12]. Thus, the 
study focused on assessing the students’ school experience 
demonstrates three models of school experience: “negative 
on all items” (37%), “negative on all items, except school 
workload” (40%) and “generally positive” (23%) [11]. 

The overall prevalence of all mental disorders is 10.11%, 
including 11.48% among boys and 8.68% among girls 
[12]. The other study was focused on assessing the causes 
and development conditions of school maladjustment and 
borderline mental disorders in 155 children/adolescents (108 males, 
47 females) treated in the psychiatric day hospital for children 
and adolescents [14]. In this study, family history of neuro-
mental disorders was reported in 50% of patients regardless 
of their gender; residual organic manifestations were reported 
in 94.8% of surveyed indivuduals, 61.3% showed somatic 
asthenization [14]. 

According to the available data, about 18.3% of surveyed 
schoolchildren and adolescent students have some 
neurodevelopmental disorders [19]. The growing rate of somatic 
disorders capable of causing certain mental disorders, such as 
depression, is reported. Thus, for example, a number of foreign 
studies have revealed excess body weight in 19.7%, obesity 
in 16%, and the combination of excess body weight and 
obesity in 35.7%. In addition, the trend towards the increase 
in the prevalence of excess body weight with age is observed 
[20]. Summarizing the results of domestic studies, we can also 
note the increase of incidence in terms of child-care attendance 
to 1779.1‰ among children aged 0–14 years [21]. The worst 
dynamics of health status is observed in individuals in their 
late teens (15–17 years). About 50% of students have career 
restraints due to health problems, 50–70% have health barriers 
to military service, and every fifth individual has reproductive 
problems. The study of the children and adolescent health 
status has shown that there has been a trend towards an 
increase in the incidence in terms of child-care attendance 
by 2–4% per year and in the prevalence of chronic disorders 
in Russia over 20 years; reduction of the number of healthy 
children in all age and gender groups is observed. According 
to official statistics, the overall incidence among children aged 
0–14 years, including incidence among individuals in their early 
teens (10–14 years), exceeds 2400‰, while the incidence 
among individuals in their late teens (15–17 years) is close 
to 2000‰ [22].

The early research results demonstrate that anxiety (43%), 
oppositional behavior (30%), antisocial personality disorders 
(10%), alcohol (27%) and drug (18%) abuse in adolescents 
can sometimes be associated with persistent attention deficit 
hyperactivity disorder (ADHD)  (in 50–80% of cases) [23]. 
According to a number of studies, such neuropsychiatric 
disorders, as anxiety and fear related disorders (30.7 ± 1.6%), 
somatoform (60.8 ± 2.8%) and hyperkinetic (61.4 ± 1.7%) 
disorders, are most typical for students attending gymnasiums 
and innovative schools. Behavioral disorders (53.2 ± 2.9%) are 
more typical for students attending comprehensive schools 
[24]. The prevalence rate of different borderline mental disorders 
of varying severity reaches 55%, where 80% is the share 
of preclinical forms, which usually remain undetected during 
the routine check-ups. Severe clinical symptoms of borderline 
neuro-mental disorders have been reported in 97.5 ± 0.5% 
of students attending innovative schools and 92.7 ± 1.5% 
of students attending comprehensive schools in various training 
periods. Insufficient provision of the educational environment 
psychological safety results in the emergence of a number 
of factors adversely affecting the students’ mental and physical 
health and contributing to the educational process disruption 
[19, 24, 25]. 

Analysis of the prevalence of severe clinical depression, 
dysthymia and bipolar disorder among children and adolescents 
aged 6–16 years has shown that 2.004% of surveyed individuals 
have severe depression, 0.352% have dysthymia, and 0.856% 
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have bipolar disorder. The overall prevalence of severe mood 
disorders is 3.212% [26]. In addition, some authors note the 
impact of the high rate of psychosomatic complaints and 
behavioral deviations in adolescents, especially boys [27]. 
This is confirmed by domestic studies. Thus, it has been 
noted that the majority of students with mental retardation feel 
negative when trying to understand the terms related to school 
attendance: a negative attitude towards school attendance is 
reported in 57% of students [28]. Today, there are many studies 
focused on assessing cognitive features and adaptation 
of children and adolescents at school. However, neuro-mental 
disorders, social skills, communication, education/professional life 
and comprehensive studies are less thoroughly discussed [29]. 

Behavioral disorders associated with the disorders 
of intellectual development often become the causes of impaired 
social and psychological adaptation of students of this 
category later in life. According to the research data, neurosis 
and neurosis-like conditions prevail among pre-nosological 
forms of neuro-mental disorders in primary school students, 
while pathocharacterological reactions prevail in the middle 
and high school students [14, 24]. According to the research, 
about 40% of schoolchildren suffer from psychosomatic 
disorders; somatoform and psychosomatic disorders, long-
term response to stress are observed in 77.3% of children 
having family problems; 22–23% show persistent behavioral 
deviations with pathocharacterological reactions. The analysis 
of the assessment results of 155 children and adolescents aged 
10–15 revealed residual organic manifestations contributing 
to the development and decompensation of the disease 
manifestations in 147 patients (94.8%). Somatic weakness 
was reported in the majority of children (61.3%). The analysis 
of the subjects’ family background showed that 74 children 
(47.4%) were brought up in intact families, and supportive 
parenting was reported in 43.2% of such families; as for single-
parent families, the families with altered structure, supportive 
parenting was reported in 25.9% of cases. Hyperprotection 
and hypoprotection prevailed in cases of unharmonious 
parenting [14]. 

About 46% of schoolchildren have various astheno-neurotic 
disorders, increased irritability, irrational mood swings, 
concentration problems. Psychasthenic disorders in the form 
of various phobias (fear of the dark, being alone, school, bad 
marks) are also typical for students, some children suffer from 
repetitive movements (tics) [1–16, 24]. 

Assessment of academic success has shown that the 
majority of cases of persistent school failure result from various 
kinds of intellectual disability, such as mental retardation. 
Furthermore, certain cognitive disorders of mild severity, 
associated primarily with attention deficit and difficulty 
concentrating, are reported in every tenth school-age child 
[7, 11, 25]. The combination of adverse genetic, perinatal 
factors, primary residual damage to the brain structures 
changing their function results in the overall susceptibility to the 
disorders that can be induced by a wide variety of triggering 
external factors [23]. Today, the leading place in the structure 
of functional impairments and chronic disorders is occupied 
by mental and behavioral disorders [11, 14, 24, 26]. Furthermore, 
39.4% of disorders are represented by neurological deficits, 
17.4% are represented by residual organic CNS damage, 17.4% 
are represented by the diagnosed ADHD; specific disorders 
of the development of school skills are reported in 14.0% 
of cases [4]. Assessment of neurological disorders showed 
that complaints of neurological phenomena (sleep disorders, 
asthenic syndrome and mood swings, headache) prevailed 
among school students. 

According to the available data, mental retardation is a large 
group of disorders characterized by intellectual and mental 
disability, generally due to developmental disorder; early 
developmental disorders of the CNS can be provoked 
by biological (genetic and intrauterine factors, perinatal 
disorders, chronic disorders and other conditions) and socio-
psychological (emotional and social deprivation, stressful 
situations, educational neglect) factors [4]. Mental retardation 
represents a significant brain development slowdown most 
often detected when the child enters school that manifests 
itself as the lack of overall knowledge, narrow-mindedness, 
intellectual immaturity, poor intellectual orientation, 
predominance of gaming interests, emotional immaturity. Many 
children with mental retardation show signs of cerebasthenia 
and hyperdynamic syndrome. When assessing such children, 
speech and language delay, decreased mental performance 
due to deficiency and exhaustion of attention and memory are 
reported [4, 28, 29]. The study of psychosocial maladaptation 
in children and adolescents of grades 5–9 showed that the 
students having a negative experience of school attendance 
(many years of demonstrating a negative attitude 
to underachieving students and those unable to strictly observe 
classroom discipline of teachers and classmates) show low 
or even negative sociometric status index, more severe symptoms 
of the learning process inadequacy and decreased academic 
performance, higher severity of personality disorders, low self-
esteem, increased motivation to avoid failure [30]. It was also 
shown that in classes with advanced study of certain disciplines 
training intensification during classes exceeded optimal 
(60–80%) and constituted 85–90%, while in the control group
 it did not exceed 80% [31].

Today, attention deficit hyperactivity disorder (ADHD) 
is among the most common nosological forms of neuro-
mental disorders and represents the most common cause 
of behavioral disorders and learning difficulties in pre-school 
and primary school age children. According to the data 
of foreign and domestic epidemiological studies, the prevalence 
of ADHD among children of these age groups reaches 
4.0–9.5%. Moreover, according to various authors, it varies 
between 12 and 29% of pediatric population. Physiological 
status of the child with ADHD is characterized by changes 
in the cerebral cortex regulatory influences on the 
subcortical structures, which is reflected in the brain energy 
state alterations [28]. This is associated with the increased 
tone of the autonomic nervous system sympathetic and 
parasympathetic divisions and impaired coordination ability. 
The major ADHD manifestations include disorders of attention 
(attention deficit), signs of impulsivity and hyperactivity. The 
decrease in the hyperactivity symptom severity with age 
is reported, however, attention problems, distractibility, and 
impulsivity can persist for a long time, constituting a factor 
of neurosis, social maladaptation [23, 26–32].

The analysis of data on the prevalence of functional nervous 
system disorders and chronic neuro-mental disorders 
in schoolchildren has shown that their rates in intensive schools 
are three times higher than in conventional schools [33]. 

At the same time, 40–50% of generally healthy students 
have some symptoms of functional nervous system disorders 
[4, 34]. Preclinical forms of functional nervous system disorders 
found in students include disseminated microsymptoms 
of organic lesion, dyslalia (cluttering), labyrinthopathy, 
mental retardation [4]. Psychological trauma finds a fertile 
soil in students with premorbid background and biological 
insufficiency (weak type of higher nervous activity, residual 
microsymptoms of organic lesion), which, in turn, result 
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in monosymptomatic neuroses (enuresis, sluttering, hyperkinetic 
and neurotic disorders) [17–34]. Some researchers believe that
the nervous system asthenization results from excess load 
on the CNS followed by impaired cortical neurodynamics, resulting 
in the fact that negative emotions, feelings of danger, distress, 
uncertainty, ambiguity predominate in schoolchildren, while the 
screening tests show predominance of neurological complaints 
(sleep disorders, tearfulness, headache) [4, 8–34]. Functional 
nervous system disorders in the form of vascular dysfunction are 
reported in 19.3% of schoolchildren, asthenic syndrome in 8.3%, 
closed head injury sequelae in 4.9%, and minimal brain dysfunction 
in 2.8% of students [4, 34]. It is assumed that the emergence and 
development of a number of functional disorders and chronic 
diseases are largely associated with the increased psychoemotional 
load and the students’ low physical activity [11, 34].  Furthermore, 
some authors assume that delayed formation of connectivity 
between the leading brain structures underlies many borderline 
mental disorders in children at early stages [23]. According 
to the assessment results of 70 primary school-age children, 
in 50 cases (71.4%) personal characteristics were revealed that 
made it possible to distinguish five variants of behavior. Predominant 
types were as follows: irritability (44.5%), adjustment disorders 
(42.8%), and increased irritability (20.4%) [35].

Thus, of neuro-mental disorders, functional disorders 
of the CNS, neuroses and astheno-neurotic manifestations, ADHD 
predominate in school-age children, while pathocharacterological 
reactions are more typical for older students. 

According to domestic studies, a negative dynamics 
of the incidence of mental disorders in children and adolescents 
is observed since 2007. In the Russian Federation, the number 
of reported cases of mental disorders was 703,200 in children 
aged 0–14 years and 273,500 in adolescents aged 15–17 
years, which constituted 16.5 and 6.5% of the total number 
of patients, respectively [36]. The share of mental disorders 
in the overall incidence structure is small (about 3%): these rank 
10th in children and 11th in adolescents [37]. In 2015, it was 
found that at least 11–16% of children and adolescents had 
at least one mental disorder. Furthermore, according to various 
research data, the global prevalence of mental disorders among 
children and adolescents is 3.5–38.3% [37]. 

It is necessary to note the relationship between somatic 
disorders/impairments and secondary mental disorders 
in adolescents. The analysis of somatic disorders in school-
age children has shown that diseases of the respiratory system 
occupy the leading place in the structure of incidence in terms 
of child-care attendance (58.49 and 58.41%), diseases of the 
digestive system occupy the second place (5.84 and 5.30%), 
and the third place is occupied by diseases of the eye and 
adnexa (5.20 and 5.33%). Furthermore, the most prevalent 
diseases include infectious and parasitic diseases, diseases 
of the skin, nervous and musculoskeletal systems [38, 39]. 
The growing rate of injuries (by 10.40%) and diseases of the 
digestive system (by 2.53%) is reported in children of this 
age group, which can be indicative of the problem related 
to shaping good nutritional habits and health preserving 
behavior [11, 15]. According to some authors, the combined 
share of the listed above disease classes is 86.2% [21]. 
The more detailed analysis of the structure of the leading 
disease classes has shown that diseases of the respiratory 
system predominate mostly due to seasonal ARI and ARVI 
(94.4%), influenza, acute sinusitis, acute nasopharyngitis, 
acute bronchitis. Abnormalities associated with various visual 
acuity disorders predominate among eye disorders (52.4%): 
myopia, hyperopia, astigmatism, strabismus, accommodative 
dysfunction; acute inflammatory disorders of the eye account 

for 9.7% [38]. The majority of authors note a significant role 
in pediatric and adolescent morbidity played by school related 
illnesses [6]. Constant eye strain contributes to progression 
of vision problems, physical inactivity plays a negative role, 
since it disturbs normal development of the musculoskeletal 
system, circulatory and respiratory system organs, which 
results in disorders of these systems later in life [11]. In the class 
of disorders of the musculoskeletal system, the first places are 
occupied by flat feet, spinal instability, scoliosis (98.3%). These 
disorders are determined and to the great extent dependent 
on the school environment factors [21]. The share of children 
with normal body weight has decreased by 16.9% in boys 
and by 13.9% in girls. Underweight individuals predominate 
among children with abnormal body weight (80%). The growing 
share of runt children is reported (1.3%) [22]. The prevalence 
of various health problems among first-grade students
is 1635‰, while the rate of functional impairment is 1100‰ 
and the rate of chronic disorders is 535‰. Various physical 
development disorders are found in 19.0% of primary-school 
students, among them there are many children with physical 
developmental delays. In early 2000s, functional disorders 
of the musculoskeletal system, neuro-mental disorders, 
functional disorders of the digestive and cardiovascular system 
moved to the leading places in first-grade students, while 
in individuals in their late teens these places were occupied by 
neuro-mental disorders, functional disorders of the cardiovascular 
and musculoskeletal systems, visual problems. The growing 
share of functional disorders of the circulatory system in the 
structure of morbidity of schoolchildren of all age groups should 
be noted. Among functional disorders found in schoolchildren 
attending institutions of new type, disorders of the endocrine, 
cardiovascular, musculoskeletal, and nervous systems are the 
most prevalent [11, 15–18, 22, 33]. It has been confirmed that 
the growing rate of somatic disorders in children and adolescents 
often results in the development of secondary mental disorders 
(anxiety, depression, body dysmorphic disorder, etc.), while 
the combination of somatic and mental disorders significantly 
impairs the quality of life and adaptation [40].

Thus, high prevalence of various neuro-mental disorders 
among children and adolescents should be noted, along 
with their association with a number of out-of-school and 
education-related factors. The extraordinary diversity of the 
disease entities in mental disorders of children and adolescents 
requires a more thorough investigation of the risk factors 
of this group of disorders. Some authors note the role played 
by educational workload and educational process intensification, 
high psychoemotional stress associated with learning in the 
development of a wide variety of adolescent mental disorders. 
Furthermore, excess educational workload can result 
in somatic disorders being a major risk factor of severe mental 
illness and formation of the “vicious circle”, thereby significantly 
deteriorating correction of condition in such patients later in life. 
The complex interplay between biological, socio-economic, 
environmental, psychological and educational factors, 
living conditions, lifestyle, quality of medical care is poorly 
understood. It is reasonable to study the major aspects of the 
impact of educational process and related school risk factors 
of neuro-mental disorders in children and adolescents. 

Impact of modern educational environment factors on the 
schoolchildren’s neuro-mental health 

The data of many studies demonstrate unfavorable changes 
in the major pediatric health indicators at school, which 
is largely due to the fact that advanced educational technologies 
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do not undergo sanitary and hygienic testing aimed 
at assessing safety for schoolchildren’s health. Under exposure 
to increasing educational workload, training intensification and 
informatization, mastering the curriculum is achieved through 
significant strain on the students’ body functional capabilities. 
According to the results of some domestic studies, the most 
significant determinants of students’ health status include the 
increased intensity and monotony of school work, intellectual 
workload, reduced duration of breaks and rehabilitation deficit 
index. Some authors believe that organization of educational 
process and school meals is a leading risk-inducing factor 
of neuro-mental and somatic disorders in schoolchildren, 
regardless of the educational institution type and grade [36]. 
Today, the issue of the relationship between the microsocial 
environmental, constitutional biological, exogenous organic 
and somatogenic factors contributing to the development 
of borderline mental disorders in children and adolescents 
showing school maladjustment remains urgent [14]. Some 
studies show the association of school maladjustment and 
borderline mental disorders with the family history of neuro-
mental disorders [13]. According to the research conducted 
by pediatricians, current situation is characterized by the 
presence and growing rate of unfavorable in- and out-of-school 
factors affecting the students’ health. It is also characterized by 
growing rate of disorders, regardless of the form of training [30]. 
The most significant psychotrauma-inducing stimuli include 
excess educational workload and disruption of the educational 
process (especially in schools of new type). A number of authors 
believe that it is these factors that cause neurotic disorders 
with further somatization of neurosis, predominance of visceral 
symptoms and impaired function of organs and systems, as 
well as reduced overall resistance of the growing body [33–34, 41].

About 50% of schoolchildren have problems related 
to adaptation to the educational environment factors due 
to adverse effects of modern educational environment factors. 
A significant increase in the prevalence of the nervous system 
functional disorders among schoolchildren has been reported 
[4–6]. It has been found that high educational workload, 
including that experienced when taking extra classes, long 
time spent on the computer, impaired daily routine, insufficient 
sleep, conflicts at school and in the family, psychosomatic 
disorders in teachers and other factors play an important role 
in the development of neurotic mental  disorders (asthenic and 
neurotic reactions, neuroses) [18, 23, 30, 31].

The growing rate of neuro-mental disorders is largely 
related to extensive use of digital technology in the educational 
process [42]. The emergence and development of new digital 
informational and educational environment has some positive 
aspects, but is also characterized by a number of additional 
factors capable of adversely affecting the students’ health 
status. In the modern educational process, the students are 
exposed to the combined effects of electromagnetic emission 
and acoustic impact, extra static and psychoemotional stress, 
educational process intensification and increased visual load 
associated with introduction of digital tutorials with various font 
design since the very beginning of training. Today, the impact 
and possible adverse effects of exposure to these school 
risk factors on the students’ health, child’s body functional 
state and development of education-related disorders are 
poorly understood [8, 11]. It has been confirmed that the 
use of advanced information technology and Wi-Fi systems 
in the educational process results in transformation of training 
condition, increased effects of electromagnetic waves 
of various ranges, increased noise levels [43]. Noise exposure 
degrades the quality of training and sometimes provokes 

pediatric asthenic and neurological disorders (fatigue, overall 
exhaustion, headache and vertigo). In addition, the use 
of gadgets significantly increases visual load and requires 
specific operating conditions (for example, certain illumination 
levels in classroom), which, in turn, can further worsen 
the described symptoms [44]. According to the sanitary 
and hygienic testing results, about 17% of institutions 
have increased indoor noise levels [45]. The growing body 
of research demonstrates adverse effects of digital tutorials 
on the health status of schoolchildren, which is due to the 
use of different font designs creating excess visual load and 
provoking fatigue, its cumulation and exhaustion in children. 
In this regard, the hygienic control of electromagnetic emission, 
noise levels, and standardization of the processes of using 
electronic educational resources becomes relevant. 

The today’s educational process requires high concentration 
of attention, ability to constantly promptly switch between the 
educational tasks. This, in turn, contributes to the cognitive 
function intensification and neuro-mental overload, often 
resulting in deterioration of adaptation and children’s learning 
activity [11, 43]. Modern educational system has evolved 
towards the increasing amount and complexity of academic 
information, rapid intellectual activity intensification, introduction 
of new academic disciplines and programs. The educational 
process organization is among major factors affecting 
the students’ health. It should be noted that educational 
institutions not always comply with the sanitary legislation 
requirements for educational process organization [31, 33]. The 
today’s educational system is primarily focused on the training 
intensification, and, despite wide variety of training programs, 
the majority of such programs are not focused on preservation 
and improvement of students’ health [31, 43]. It has been found 
that the majority of reforms introduced into the educational 
system in combination with the existing extracurricular workload 
adversely affect the children’s somatic and neuro-mental 
health. The steady increase in the academic workload results 
in compensation for large amounts of time spent on learning 
by reducing sleep and physical activity. According to the 
available data, 75% of schoolchildren are physically inactive, 
40–55% of surveyed individuals demonstrate severe fatigue 
in the end of the school day or week. Furthermore, elevated 
blood pressure is reported in 60%, and neurosis-like reactions are 
found in 80% of children. The listed above responses contribute 
to the disorders of cardiovascular and musculoskeletal systems, 
autonomic dysfunction and neuro-mental disorders later in life 
[11]. The studies have shown that when conventional forms 
of training are used, 50% of schoolchildren are at the average 
level of neuro-mental development, 35% are at the level 
below average, 15% show underdevelopment. In the group 
of students with intense forms of training, 55% of students 
are at the average level of neuro-mental development, 25% 
are at the level above average, 20% are at the level below 
average. When performing psychological testing of students 
using the Kettle test, the researchers have found that 30% 
of surveyed individuals in conventional classes are at risk 
of borderline mental disorders: they demonstrate high levels 
of anxiety, irritability, low activity and intelligence, high sensitivity 
[8]. Among adolescents enrolled in intensive training programs, 
the majority of students demonstrate high neuroticism: 
their share is 66.6% vs. 21.4% in comprehensive classes. In 
students of the lyceum classes with normal neuroticism levels, 
the average score of neuroticism severity is higher than that 
of schoolchildren attending comprehensive classes (40.8% 
vs. 36.2%), which indicates approaching the upper limit of normal 
for this neuroticism level [5]. 
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Thus, a number of medical experts believe that high educational 
workload currently represents the most negative factor of school 
environment [1–8, 25, 46].

It should be noted that even compliance of educational 
institutions with the hygienic requirements does not ensure 
no of out-of-school risk to the health of schoolchildren, since 
the risk is most often associated with domestic surroundings, 
family members’ habits and knowledge about healthy lifestyle 
(rational nutrition, adherence to sleep and wakefulness, 
work and rest regimes) [4, 8, 9, 11, 47]. Currently, the issue 
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basis for the broad spectrum of psychosomatic and neurotic 
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relevant. Psycho-traumatic factors are a multidisciplinary 
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with not only poor relationships in the class and school 
community, but also with parents, their communication with 
the child and with each other [1–16]. It has been proven that 
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[48]. In addition, the emergence and development of mental 
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of anxiety, psychovegetative lability, as well as by mistreating 
victim by the family and teachers, which contributes 
to prolonged stress followed by the development of neuro-
mental disorders resulting in difficulties with social functioning 
restoration later in life [48]. Psychosomatic and neurotic 

disorders in schoolchildren are often associated not only with 
poor relationships between the student and the teacher and 
peers with each other, but also with the parents’ personalities 
playing an important role in the child’s development, his/her 
response to bulling and pedagogical violence, as well as in the 
development of didactogeny, post-traumatic and post-didactic 
stress disorders [48].

CONCLUSION 

Thus, when considering modern educational environment 
factors adversely affecting the students’ health, we should 
distinguish increased educational workload, unregulated use 
of digital technology in educational process, as well as significant 
effects of a number of psychosocial traumatic factors (bulling, 
conflicts at school, pedagogical violence, family problems). The 
increasing share of school-related health problems in the structure 
of functional disorders and chronic diseases of schoolchildren 
dictates the need for optimization of learning conditions, which 
is an urgent task. Neuro-mental disorders that are most 
common in students include borderline mental disorders, anxiety 
disorder, behavioral disorders. Borderline mental disorders 
in children/adolescents showing school maladjustment are based 
on complex pathogenetic mechanisms, biological (organic) and 
psychogenic (neurotic), which determine the choice of treatment/
rehabilitation and preventive programs. Such disorders can 
be prevented only via identification of individual features 
of schoolchildren’s mental development. Such measures 
should supplement systemic organization of activities aimed at 
students’ health improvement.



49

LITERATURE REVIEW

RUSSIAN BULLETIN OF HYGIENE   4, 2023   RBH.RSMU.PRESS| |

17. Kislicyna AM. Profilaktika shkol'noj dezadaptacii uchashhihsja 
nachal'nyh klassov. Dorozhno-transportnyj kompleks: sostojanie, 
problemy i perspektivy razvitija: stat'i uchastnikov HH Respublikanskoj 
tehnicheskoj nauchno-prakticheskoj konferencii; 18 marta 2021 g.; 
Cheboksary. Cheboksary: FGBOU VO "Moskovskij avtomobil'no-
dorozhnyj gosudarstvennyj tehnicheskij universitet (MADI)", Volzhskij 
filial; 2021. P. 151–4 (in Rus.).

18. Kuindzhi NN, Zorina IG. Opyt primenenija social'no-
gigienicheskogo monitoringa v gigiene detej i podrostkov. Gigiena 
i sanitarija. 2012; (4): 53–7 (in Rus.).

19. Bosch R, Pagerols M, Rivas C, Sixto L, Bricollé L, Español-
Martín G, et al. Neurodevelopmental disorders among Spanish 
school-age children: prevalence and sociodemographic 
correlates. Psychol Med. 2022; 52 (14): 3062–72. DOI: 10.1017/
S0033291720005115. PubMed PMID: 33436129.

20. Torres-González EJ, Zamarripa-Jáuregui RG, Carrillo-Martínez JM, 
Guerrero-Romero F, Martínez-Aguilar G. Prevalence of overweight 
and obesity in school-age children. Gac Med Mex. 2020; 156 (3): 
182–6. DOI: 10.24875/GMM.M20000390. PubMed PMID: 32539004.

21. Kulakova EV, Bogomolova ES, Badeeva TV, Kuzmichev JuG. 
Zabolevaemost' detej shkol'nogo vozrasta po dannym 
obrashhaemosti v uslovijah krupnogo goroda. Medicinskij 
al'manah. 2015; 2 (37): 74–6 (in Rus.). 

22. Baranov AA, Kuchma VR. Strategija "Zdorov'e i razvitie podrostkov 
Rossii" (garmonizacija evropejskih i rossijskih podhodov k teorii i 
praktike ohrany i ukreplenija zdorov'ja podrostkov). M.: Izdatel'stvo 
"Pediatr", 2014; 112 p. (In Rus.).

23. Zakirova FN, Madzhidova EN. Ocenka problemy formirovanija 
kognitivnogo statusa i nespecificheskoj shkol'noj dezadaptacii 
u detej s sindrom deficita vnimanija i giperaktivnosti v aspekte 
detskoj nevrologii. Uchenyj XXI veka. 2022; 8 (89): 3–6 (in Rus.).

24. Kopaneva AA, Timerbulatov IF, Japparov GS. Mediko-social'nye 
aspekty pogranichnyh nervno-psihicheskih rasstrojstv u 
uchashhihsja shkol. Kazanskij medicinskij zhurnal. 2008; 89 (2): 
213–6 (in Rus.). 

25. Dubrovina EA. Principy sovershenstvovanija obrazovatel'noj 
sredy dlja detej-invalidov i lic s ogranichennymi vozmozhnostjami 
zdorov'ja (obzor). Saratovskij nauchno-medicinskij zhurnal. 2022; 
18 (3): 452–8 (in Rus.).  

26. Deng H, Wen F, Xu H, Yang H, Yan J, Zheng Y, et al. Prevalence 
of affective disorders in Chinese school-attending children 
and adolescents aged 6–16 based on a national survey by 
MINI-Kid. J Affect Disord. 2023; (331): 192–9. DOI: 10.1016/j.
jad.2023.03.060. PubMed PMID: 36948465.

27. Brooks SJ, Titova OE, Ashworth EL, Bylund SBA, Feldman I, 
Schiöth HB. Self-reported psychosomatic complaints and conduct 
problems in Swedish adolescents. Children (Basel). 2022; 9 (7): 
963. DOI: 10.3390/children9070963. PubMed PMID: 35883946.

28. Kustareva OE. Osobennosti shkol'noj adaptacii obuchajushhihsja 
nachal'noj shkoly s zaderzhkoj psihicheskogo razvitija. Izuchenie i 
obrazovanie detej s razlichnymi formami dizontogeneza: Materialy 
Mezhdunarodnoj nauchno-prakticheskoj konferencii pamjati 
professora V. V. Korkunova; 22–23 aprelja 2021 g.; Ekaterinburg. 
Ekaterinburg: Ural'skij gosudarstvennyj pedagogicheskij universitet; 
2021. P. 94–7 (in Rus.).

29. Windsor C, Zhang T, Wilson NJ, Blyth K, Ballentine N, Speyer R. 
Psychosocial-behavioural interventions for school-aged children 
with intellectual disabilities: a systematic review of randomised 
control trials. J Appl Res Intellect Disabil. 2023; 36 (3): 458–85. 
DOI: 10.1111/jar.13086. PubMed PMID: 36814060.

30. Nadezhdin DS, Kuchma VR, Suhareva LM, Saharov VG. 
Osobennosti formirovanija psihosocial'noj adaptacii uchashhihsja 
5–9-h klassov obshheobrazovatel'nyh uchrezhdenij. Rossijskij 
pediatricheskij zhurnal. 2015; 18 (2): 18–22 (in Rus.).

31. Stepanova MI, Berezina NO, Lashneva IP, Shumkova TV. 
Gigienicheskaja ocenka innovacionnoj pedagogicheskoj sistemy 
nachal'nogo obuchenija. Zdorov'e naselenija i sreda obitanija — 

ZNiSO. 2018; 8 (305): 44–6 (in Rus.).
32. Rajaprakash M, Leppert ML. Attention-deficit/hyperactivity 

disorder. Pediatr Rev. 2022; 43 (3): 135–47. DOI: 10.1542/
pir.2020-000612. PubMed PMID: 35229109.

33. Kuchma VR, Tkachuk EA, Shisharina NV, Podlinjaev OL. 
Gigienicheskaja ocenka innovacionnyh obrazovatel'nyh tehnologij 
v nachal'noj shkole. Gigiena i sanitarija. 2019; 98 (3): 288–93 (in Rus.).

34. Ermakova EA, Trofimova MV. Vlijanie stressa na vozniknovenie 
trevozhnosti u mladshih shkol'nikov. Trudy Bratskogo 
gosudarstvennogo universiteta. Serija: Gumanitarnye i social'nye 
nauki. 2022; (1): 53–7 (in Rus.).

35. Taranushenko TE, Tepper EA, Manchuk VT, Chen MJu. Predposylki 
vozmozhnoj korrekcii trevozhnostii trudnostej povedenija u mladshih 
shkol'nikov. Novye issledovanija. 2022; 3-4 (71-72): 33–9 (in Rus.).

36. Mendelevich BD. Osobennosti zabolevaemosti psihicheskimi 
rasstrojstvami i rasstrojstvami povedenija u detej v Rossijskoj Federacii. 
Social'nye aspekty zdorov'ja naselenija. 2009; 11 (3): 7 (in Rus.).  

37. Li F, Cui Y, Li Y, Guo L, Ke X, Liu J, et al. Prevalence of mental 
disorders in school children and adolescents in China: diagnostic 
data from detailed clinical assessments of 17,524 individuals. J 
Child Psychol Psychiatry. 2022; 63 (1): 34–46. DOI: 10.1111/
jcpp.13445. PubMed PMID: 34019305.

38. Chen X, Ye G, Zhong Y, Jin L, Liang X, Zeng Y, et al. Prevalence, 
incidence, and risk factors for myopia among urban and rural 
children in Southern China: protocol for a school-based cohort 
study. BMJ Open. 2021; 11 (11): e049846. DOI: 10.1136/
bmjopen-2021-049846. PubMed PMID: 3474092.

39. Tempark T, Whaidee K, Bongsebandhu-Phubhakdi C, 
Suteerojntrakool O. Prevalence of skin diseases in school-age 
children. Fam Pract. 2022; 39 (3): 340–5. DOI: 10.1093/fampra/
cmab164. PubMed PMID: 34871400.38.

40. Kljushnik TP, Golimbet VE, Ivanov SV. Immunnye mehanizmy 
souchastija somaticheskoj patologii v patogeneze psihicheskih 
rasstrojstv. Zhurnal nevrologii i psihiatrii im. S. S. Korsakova. 
Specvypuski. 2023; 123 (4-2): 20–7 (in Rus.). DOI: 10.17116/
jnevro202312304220. PubMed PMID: 37141125.

41. Milushkina OY, Skoblina NA, Markelova SV, Dubrovina EA, Ievleva OV. 
Medical students’ hygiene training on healthy eating as part of 
classes at the department of hygiene. Russian Bulletin of Hygiene. 
2022; (3): 4–8. DOI: 10.24075/rbh.2022.050.

42. Skoblina NA, Milushkina OJu, Tatarinchik AA, Fedotov DM. Mesto 
gadzhetov v obraze zhizni sovremennyh shkol'nikov i studentov. 
Zdorov'e naselenija i sreda obitanija — ZNiSO. 2017; 7 (292): 
41–3 (in Rus.).

43. Sankov SV, Kuchma VR. Gigienicheskaja ocenka vlijanija na detej 
faktorov sovremennoj jelektronnoj informacionno-obrazovatel'noj 
sredy shkol. Vestnik novyh medicinskih tehnologij. Jelektronnoe 
izdanie. 2019; (3): 98–103 (in Rus.). 

44. Woo EH, White P, Lai CW. Impact of information and 
communication technology on child health. J Paediatr Child 
Health. 2016; 52 (6): 590–4.

45. Kuchma VR, Stepanova MI, Aleksandrova IJe, Shumkova TV, 
Sedova AS, Moldovanov VV, et al. Novyj metodicheskij podhod 
k gigienicheskoj ocenke urovnja sanitarno-jepidemiologicheskogo 
blagopoluchija obshheobrazovatel'nyh organizacij. Voprosy 
shkol'noj i universitetskoj mediciny i zdorov'ja. 2016; (2): 27–32 
(in Rus.).

46. Luchina TI, Cherdynceva EV. Sovremennye metody realizacii 
individual'nyh vospitatel'nyh marshrutov v nachal'noj shkole. 
Nachal'naja shkola. 2021; (7): 12–5 (in Rus.).

47. Devrishov RD. Review of factors determining living conditions 
of modern scoolchildren. Russian Bulletin of Hygiene. 2022; (3): 
27–32. DOI: 10.24075/rbh.2022.054.

48. Ganuzin VM, Borohov BD. Psihotravmirujushhie faktory v 
shkol'nom vozraste i ih vlijanie na zdorov'e: postdidakticheskoe 
stressovoe rasstrojstvo (obzor). Medicinskaja psihologija v Rossii. 
2022; 14 (1): 8 (in Rus.).



50

ОБЗОР ЛИТЕРАТУРЫ  

РОССИЙСКИЙ ВЕСТНИК ГИГИЕНЫ   4, 2023   RBH.RSMU.PRESS| |

Литература

1. Антонова А. А., Яманова Г. А., Кузнецова М. В., Улендеев Е. М., 
Шхаева Д. М., Рамазанов Д. Р. и др. Функциональные резервы 
организма младших школьников при различных двигательных 
режимах. Международный научно-исследовательский журнал. 
2021; 8-2 (110): 67–70.

2. Бартош О. П., Бартош Т. П. Коррекционные мероприятия как 
профилактика высокого уровня тревожности и нарушения 
внимания у младших школьников. Профилактическая 
медицина. 2018; 21 (2): 34–9.

3. Дворянинова В. В., Баландина О. В. Трудности в обучении 
младших школьников: взгляд детского психиатра. Медработник 
дошкольного образовательного учреждения. 2020; (1): 28–33.

4. Дворянинова В. В., Касимова Л. Н., Баландина О. В., 
Божкова Е. Д., Катерная Ю. Е., Катунова В. В. Психические 
расстройства у учащихся младших классов и оказываемая 
им помощь — состояние проблемы. Вестник неврологии, 
психиатрии и нейрохирургии. 2019; (10): 57–63.

5. Федулова И. А. Причины и особенности возникновения 
стресса у младших школьников. Молодой ученый. 2021; 42 
(384): 208–11.

6. Окорочкова Н. В., Цветков И. В., Петровская М. В., Коган Б. М.  
Изучение уровня тревожности школьников при переходе 
из начальной школы в среднюю. Вестник МГПУ. Серия: 
Педагогика и психология. 2018; 2 (44): 121–31.

7. Жамлиханов Н. Х, Федоров А. Г. Острые суицидальные 
отравления детей и подростков: структура, факторы риска, 
профилактика. Вестник Чувашского Университета. 2014; (2): 
232–41.

8. Whiting S, Buoncristiano M, Gelius P, Abu-Omar K, Pattison M, 
Hyska J, et al. Physical activity, screen time, and sleep duration 
of children aged 6–9 years in 25 countries: an analysis within the 
WHO European Childhood Obesity Surveillance Initiative (COSI) 
2015–2017. Obes Facts. 2021; 14 (1): 32–44.

9. Ruch DA, Heck KM, Sheftall AH, Fontanella CA, Stevens J, 
Zhu M, et al. Characteristics and precipitating circumstances of 
suicide among children aged 5 to 11 years in the United States, 
2013–2017. JAMA Netw Open. 2021; 4 (7): e2115683.

10. Morales-Hidalgo P, Voltas-Moreso N, Hernández-Martínez C, 
Canals-Sans J. Emotional problems in preschool and school-aged 
children with neurodevelopmental disorders in Spain: EPINED 
epidemiological project. Res Dev Disabil. 2023; (135): 104454. 
DOI: 10.1016/j.ridd.2023.104454. PubMed PMID: 36804709.

11. Sentenac M, Santos T, Augustine L, Michelsen SI, Movsesyan Y, 
Ng K, et al. Chronic health conditions and school experience in 
school-aged children in 19 European countries. Eur Child Adolesc 
Psychiatry. 2023; 32 (9): 1711–21. DOI: 10.1007/s00787-022-
01987-8. PubMed PMID: 35451647.

12. Olfson M, Wall MM, Wang S, Blanco C. Prevalence and correlates 
of mental disorders in children aged 9 and 10 years: results from 
the ABCD study. J Am Acad Child Adolesc Psychiatry. 2023; 62 
(8): 908–19. DOI: 10.1016/j.jaac.2023.04.005. PubMed PMID: 
37062398.

13. Recchia F, Bernal JDK, Fong DY, Wong SHS, Chung PK, Chan DKC, et 
al. Physical activity interventions to alleviate depressive symptoms 
in children and adolescents: a systematic review and meta-
analysis. JAMA Pediatr. 2023; 177 (2): 132–40. DOI: 10.1001/
jamapediatrics.2022.5090. PubMed PMID: 36595284.

14. Плетнева Т. Г., Дроздовский Ю. В. Причины и условия 
развития школьной дезадаптации и пограничных психических 
расстройств у детей и подростков. Омский психиатрический 
журнал. 2016; (2): 27–31.

15. Иванова И. В., Черная Н. Л., Синягина Е. И. Состояние 
здоровья и социально-психологические особенности учащихся 
школ разного типа. Российский педиатрический журнал. 
2010; (2): 53–5.

16. Сухарева Л. М., Рапопорт И. К., Поленова М. А. Состояние 
здоровья московских школьников и факторы, влияющие на его 
формирование (лонгитудинальное исследование). Здоровье 
населения и среда обитания — ЗНиСО. 2014; 3 (252): 28–30.

17. Кислицына А. М. Профилактика школьной дезадаптации 
учащихся начальных классов. Дорожно-транспортный 

комплекс: состояние, проблемы и перспективы развития: 
статьи участников ХХ Республиканской технической научно-
практической конференции; 18 марта 2021 г.; Чебоксары. 
Чебоксары: ФГБОУ ВО «Московский автомобильно-
дорожный государственный технический университет 
(МАДИ)», Волжский филиал; 2021. С. 151–4.

18. Куинджи Н. Н., Зорина И. Г. Опыт применения социально-
гигиенического мониторинга в гигиене детей и подростков. 
Гигиена и санитария. 2012; (4): 53–7.

19. Bosch R, Pagerols M, Rivas C, Sixto L, Bricollé L, Español-
Martín G, et al. Neurodevelopmental disorders among Spanish 
school-age children: prevalence and sociodemographic 
correlates. Psychol Med. 2022; 52 (14): 3062–72. DOI: 10.1017/
S0033291720005115. PubMed PMID: 33436129.

20. Torres-González EJ, Zamarripa-Jáuregui RG, Carrillo-Martínez JM, 
Guerrero-Romero F, Martínez-Aguilar G. Prevalence of overweight 
and obesity in school-age children. Gac Med Mex. 2020; 156 
(3): 182–6. DOI: 10.24875/GMM.M20000390. PubMed PMID: 
32539004.

21. Кулакова Е. В., Богомолова Е. С., Бадеева Т. В., Кузмичев Ю. Г. 
Заболеваемость детей школьного возраста по данным 
обращаемости в условиях крупного города. Медицинский 
альманах. 2015; 2 (37): 74–6. 

22. Баранов А. А., Кучма В. Р. Стратегия «Здоровье и развитие 
подростков России» (гармонизация европейских и российских 
подходов к теории и практике охраны и укрепления здоровья 
подростков). М.: Издательство «ПедиатрЪ», 2014; 112 с.

23. Закирова Ф. Н., Маджидова Е. Н. Оценка проблемы 
формирования когнитивного статуса и неспецифической 
школьной дезадаптации у детей с синдром дефицита 
внимания и гиперактивности в аспекте детской неврологии. 
Ученый XXI века. 2022; 8 (89): 3–6.

24. Копанева А. А., Тимербулатов И. Ф., Яппаров Г. С. Медико-
социальные аспекты пограничных нервно-психических 
расстройств у учащихся школ. Казанский медицинский 
журнал. 2008; 89 (2): 213–6. 

25. Дубровина Е. А. Принципы совершенствования образовательной 
среды для детей-инвалидов и лиц с ограниченными 
возможностями здоровья (обзор). Саратовский научно-
медицинский журнал. 2022; 18 (3): 452–8. 

26. Deng H, Wen F, Xu H, Yang H, Yan J, Zheng Y, et al. Prevalence 
of affective disorders in Chinese school-attending children 
and adolescents aged 6–16 based on a national survey by 
MINI-Kid. J Affect Disord. 2023; (331): 192–9. DOI: 10.1016/j.
jad.2023.03.060. PubMed PMID: 36948465.

27. Brooks SJ, Titova OE, Ashworth EL, Bylund SBA, Feldman I, 
Schiöth HB. Self-reported psychosomatic complaints and 
conduct problems in Swedish adolescents. Children (Basel). 
2022; 9 (7): 963. DOI: 10.3390/children9070963. PubMed 
PMID: 35883946.

28. Кустарева О. Е. Особенности школьной адаптации 
обучающихся начальной школы с задержкой психического 
развития. Изучение и образование детей с различными 
формами дизонтогенеза: Материалы Международной 
научно-практической конференции памяти профессора 
В. В. Коркунова; 22–23 апреля 2021 г.; Екатеринбург. 
Екатеринбург: Уральский государственный педагогический 
университет; 2021. С. 94–7.

29. Windsor C, Zhang T, Wilson NJ, Blyth K, Ballentine N, Speyer R. 
Psychosocial-behavioural interventions for school-aged children 
with intellectual disabilities: a systematic review of randomised 
control trials. J Appl Res Intellect Disabil. 2023; 36 (3): 458–85. 
DOI: 10.1111/jar.13086. PubMed PMID: 36814060.

30. Надеждин Д. С., Кучма В. Р., Сухарева Л. М., Сахаров В. Г. 
Особенности формирования психосоциальной адаптации 
учащихся 5–9-х классов общеобразовательных учреждений. 
Российский педиатрический журнал. 2015; 18 (2): 18–22.

31. Степанова М. И., Березина Н. О., Лашнева И. П., Шумкова Т. В. 
Гигиеническая оценка инновационной педагогической 
системы начального обучения. Здоровье населения и среда 
обитания — ЗНиСО. 2018; 8 (305): 44–6.



51

LITERATURE REVIEW

RUSSIAN BULLETIN OF HYGIENE   4, 2023   RBH.RSMU.PRESS| |

32. Rajaprakash M, Leppert ML. Attention-deficit/hyperactivity 
disorder. Pediatr Rev. 2022; 43 (3): 135–47. DOI: 10.1542/
pir.2020-000612. PubMed PMID: 35229109.

33. Кучма В. Р., Ткачук Е. А., Шишарина Н. В., Подлиняев О.Л. 
Гигиеническая оценка инновационных образовательных 
технологий в начальной школе. Гигиена и санитария. 2019; 
98 (3): 288–93.

34. Ермакова Е. А., Трофимова М. В. Влияние стресса на 
возникновение тревожности у младших школьников. 
Труды Братского государственного университета. Серия: 
Гуманитарные и социальные науки. 2022; (1): 53–7.

35. Таранушенко Т. Е., Теппер Е. А., Манчук В. Т., Чен М. Ю.
Предпосылки возможной коррекции тревожностии 
трудностей поведения у младших школьников. Новые 
исследования. 2022; 3-4 (71-72): 33–9.

36. Менделевич Б. Д. Особенности заболеваемости психическими 
расстройствами и расстройствами поведения у детей в 
Российской Федерации. Социальные аспекты здоровья 
населения. 2009; 11 (3): 7. 

37. Li F, Cui Y, Li Y, Guo L, Ke X, Liu J, et al. Prevalence of mental 
disorders in school children and adolescents in China: diagnostic 
data from detailed clinical assessments of 17,524 individuals. J 
Child Psychol Psychiatry. 2022; 63 (1): 34–46. DOI: 10.1111/
jcpp.13445. PubMed PMID: 34019305.

38. Chen X, Ye G, Zhong Y, Jin L, Liang X, Zeng Y, et al. Prevalence, 
incidence, and risk factors for myopia among urban and rural 
children in Southern China: protocol for a school-based cohort 
study. BMJ Open. 2021; 11 (11): e049846. DOI: 10.1136/
bmjopen-2021-049846. PubMed PMID: 3474092.

39. Tempark T, Whaidee K, Bongsebandhu-Phubhakdi C, 
Suteerojntrakool O. Prevalence of skin diseases in school-age 
children. Fam Pract. 2022; 39 (3): 340–5. DOI: 10.1093/fampra/
cmab164. PubMed PMID: 34871400.38.

40. Клюшник Т. П., Голимбет В. Е., Иванов С. В. Иммунные 
механизмы соучастия соматической патологии в патогенезе 

психических расстройств. Журнал неврологии и психиатрии 
им. С. С. Корсакова. Спецвыпуски. 2023; 123 (4-2): 20–7. DOI: 
10.17116/jnevro202312304220. PubMed PMID: 37141125.

41. Милушкина О. Ю., Скоблина Н. А., Маркелова С. В., 
Дубровина Е. А., Иевлева О.В. Гигиеническое воспитание 
студентов-медиков по вопросам здорового питания в рамках 
занятий на кафедре гигиены. Российский вестник гигиены. 
2022; (3): 4–8. DOI: 10.24075/rbh.2022.050.

42. Скоблина Н. А., Милушкина О. Ю., Татаринчик А. А., 
Федотов Д. М. Место гаджетов в образе жизни современных 
школьников и студентов. Здоровье населения и среда 
обитания — ЗНиСО. 2017; 7 (292): 41–3.

43. Саньков С. В., Кучма В. Р. Гигиеническая оценка влияния на 
детей факторов современной электронной информационно-
образовательной среды школ. Вестник новых медицинских 
технологий. Электронное издание. 2019; (3): 98–103. 

44. Woo EH, White P, Lai CW. Impact of information and 
communication technology on child health. J Paediatr Child 
Health. 2016; 52 (6): 590–4.

45. Кучма В. Р., Степанова М. И., Александрова И. Э., Шумкова Т. В., 
Седова А. С., Молдованов В. В. и др. Новый методический 
подход к гигиенической оценке уровня санитарно-
эпидемиологического благополучия общеобразовательных 
организаций. Вопросы школьной и университетской медицины 
и здоровья. 2016; (2): 27–32.

46. Лучина Т. И, Чердынцева Е. В.  Современные методы 
реализации индивидуальных воспитательных маршрутов в 
начальной школе. Начальная школа. 2021; (7): 12–5.

47. Девришов Р. Д. Обзор факторов, определяющих условия 
жизнедеятельности современных обучающихся. Российский 
вестник гигиены. 2022; (3): 29–34. DOI: 10.24075/rbh.2022.054.

48. Ганузин В. М., Борохов Б. Д. Психотравмирующие 
факторы в школьном возрасте и их влияние на здоровье: 
постдидактическое стрессовое расстройство (обзор). 
Медицинская психология в России. 2022; 14 (1): 8.


