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CAUSES AND DETERMINANTS OF HYPERACTIVITY
IN PRESCHOOL CHILDREN WITH TYPICAL AND
ATYPICAL NERVOUS SYSTEM DEVELOPMENT

The most common form of chronic behavioral disorders in childhood is
hyperactivity (excessive motor activity). According to most studies worldwide, its
prevalence among preschool and school-aged children has been increasing in recent
years and in some cases reaches up to 29% (N.A. Honcharenko [3], T.M. Mishchuk,
O.M. Kalandiak [4], O.M. Perepada [5], etc.). Hyperactivity prevents a child from
concentrating, performing motor exercises and object-related actions, maintaining a
static posture, and working according to instructions or completing tasks assigned
by the teacher, which leads to difficulties in preparing children for school. This issue
cannot but concern parents and educators and intensifies the need to find effective
ways to address the problem.

The purpose of this paper is to highlight the main causes and factors that lead
to hyperactivity in preschool children against the background of normal or impaired
development of their nervous system.

A high level of motor activity in children, within certain limits, is a
manifestation of their normal psychophysical development and a consequence of
age-related characteristics of the child’s nervous system (L. Galamanzhuk [2]). The
nervous system of a preschool child matures very rapidly and, after entering school,
has almost the same indicators as that of an adult. However, in early childhood the
nervous system is still very immature: the processes of excitation and inhibition are
weak, and neural connections are limited (under a microscope, a child’s neuron has
a spindle-shaped form, whereas in an adult it appears star-shaped). As a result,
children quickly become fatigued, are unable to perform activities for a long time,
are restless, and sensitive to adverse influences. If in adults fatigue leads to a
decrease in the number of movements, their amplitude and strength, in children the
opposite may occur: the child cries loudly, throws toys, runs around the room
because they do not want to go to sleep. The child’s behavior is excessively reactive,
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and this feature is further intensified due to the strong dependence of the child’s
behavior on the surrounding situation. Even a slight increase in the mother’s voice
may cause tears and resentment in a young child. The child is very easily distracted
and finds it very difficult to return to work afterward. The more active the child’s
physical activity, the faster they become fatigued, especially if they experience
intense emotions, perceive many new stimuli, communicate with a large number of
people, or become deeply engaged in an activity. Signs of fatigue include a decrease
in the child’s interest in work, deterioration of attention, perception, memory, and
speech, reduced controllability, and impaired coordination of movements. Thus, a
preschooler may suddenly become unrecognizable: they violate rules of behavior
that were previously well learned or are unable to assemble a pyramid despite having
previously done so successfully.

Such reactions of a preschool child to fatigue are caused by the predominance
of excitation over inhibition. It is difficult for a child to sit still for a long time
without moving; to perform tasks that include several consecutive stages; to return
to the continuation of what was started yesterday. A change in usual living
conditions negatively affects the child: they become capricious, lose previously
acquired skills and abilities, as if reverting in their behavior several steps back. It is
difficult for a child to restrain their emotions, especially in situations that cause fear
and anxiety, for example, in cases of separation from the mother, visiting a doctor,
etc.

The question of the dependence of hyperactivity on the age and gender of the
child with normal development of the nervous system has not yet been definitively
resolved. However, most researchers have found that the indicators are higher in
boys than in girls, and a greater prevalence of the disorder among children under 12
years of age compared to adolescents has been proven (Yu. Shevchuk [6], etc.).
There is also an opinion that with age, manifestations of excessive motor activity
stabilize and in older school age almost reach normal levels.

It has been shown that the intensity of emotional manifestations depends on the
ratio of the left and right hemispheres of the brain. Thus, in the group of children
with a clear predominance of the right hand (and the left hemisphere), passive types
of emotions occur 1,5-2 times more often; in the group of children in whom the left
hand plays a leading role (the right hemisphere predominates), intense emotional
reactions are observed 2—3 times more often. Left-handed children are characterized
by increased sensitivity to psychotraumatic influences. It has also been found that
calm children prevail in the first group, while in the second group children are more
mobile and quick. There is evidence that disinhibition, impulsivity, restlessness, and
motor agitation are more characteristic of male children, which is also associated
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with the general organization of the functional physiology of the cerebral
hemispheres.

However, already among children of the first year of life, excessively active
children with disorders of the nervous system can be identified, who in the future,
as a rule, move into the category of hyperactive ones. They sleep little and poorly,
have difficulty falling asleep, cry loudly, and are easily excitable. At the age of 1.5—
2 years, they stop sleeping during the day. Cases of manifestation of minor
pathologies of the physiology of the child’s nervous system have been termed
“attention deficit hyperactivity disorder.” The term hyperdynamic syndrome
(O.M. Perepada [5]) is also used, which is interpreted as a combination of motor
disinhibition and increased excitability on the one hand, and various emotional-
volitional disorders (primarily attention concentration) on the other. The causes of
behavioral disorders in these cases are minimal deviations in the functioning of the
central nervous system. Modern genetic and neuroimaging studies have made it
possible to recognize the role of genes in the development of hyperactive disorders
in children and problems with attention concentration; however, scientists have not
yet been able to identify a specific genome responsible for their development
(T.M. Mishchuk, O.M. Kalandiak [4]).

Researchers (N.A. Honcharenko [3], T.V. Dehtiarenko [1], etc.) have identified
a wide range of factors leading to the occurrence of nervous system dysfunctions in
a child, which subsequently result in hyperactivity.

Prenatal and perinatal pathological factors: neonatal asphyxia, maternal
consumption of alcohol during pregnancy, use of certain medications, smoking, and
maternal drug addiction. It has been established that the long-term consequences of
pre- and perinatal pathological influences are largely mediated by socio-
psychological factors. In children from families with high socioeconomic status, the
consequences of pre- and perinatal pathology mostly disappear by school age,
whereas in children from families with low socioeconomic status they persist and
may even worsen.

Neurobiological factors. According to modern concepts, an important role in
the pathogenesis of hyperactivity in children is played by dysfunction of the brain’s
neurotransmitter systems. In the United States and Western countries, the hypothesis
of a connection between hyperactivity and disorders in the metabolism of the
neurotransmitters dopamine and norepinephrine, which are involved in the
transmission of nerve impulses, is being studied. Neurotransmitters are a general
term for biological substances (dopamine, norepinephrine, serotonin) released by
nerve endings that ensure the transmission of nerve impulses. Mediators are
chemical intermediaries of nervous excitation. Depending on their effects,
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excitatory and inhibitory mediators are distinguished. Both early organic damage to
the central nervous system and genetic mechanisms can cause dysfunctions of
neurotransmitter systems.

Electrophysiological factors. The mechanism of activation of the nervous
system leads to an increase in the active state of consciousness and is manifested in
systemic changes in breathing, blood circulation in vessels, and the skin-galvanic
response (which belongs to the autonomic components of the orienting reflex).
Hyperactive children have dysfunction of the activation mechanism, therefore they
are unable to selectively “filter” sensory information entering their analyzers, as a
result of which neuropsychic overstrain of the cerebral cortex is formed, and the
ability for self-control and voluntary regulation decreases. A low level of activation
combined with weakness of inhibitory-control mechanisms leads to the fact that
excessively active children respond to stimuli that other children ignore.

Influence of unfavorable environmental factors. Anthropogenic pollution of
the natural environment is largely associated with heavy metals, which may have
negative consequences primarily for children’s health. Exhaust gases from motor
vehicles are one of the main sources of environmental contamination with lead; an
increase of its level in the blood to 5-10 pg/dl causes problems in children’s
neuropsychological development and behavior, motor disinhibition, as well as a
decrease in the intelligence quotient (IQ).

The role of nutritional factors. There are theories according to which risk
factors for the development of hyperactivity in children include the influence of food
toxins or allergens. The most widespread concept suggests that excessive motor
activity is caused by irritation of the brain induced by artificial colorants and natural
food salicylates.

The causes of hyperdynamic syndrome are explained depending on which
aspect of the disorders predominates (motor or emotional-volitional). The leading
role in the development of hyperactivity in children belongs to early damage to the
central nervous system during pregnancy and childbirth (84% of cases) and socio-
psychological factors (63%) (O.M. Perepada [5]).

In young children with pronounced motor disinhibition, unstable and short-
term emotional disturbances manifested in the form of affective excitability,
unstable mood, and increased irritability, prenatal pathology is usually observed
(toxicosis of the second half of pregnancy, birth trauma, asphyxia during childbirth,
prematurity, meperecerds neuroinfection in early childhood, traumatic brain
injury). In these children, cerebral-organic insufficiency, cerebrasthenic, and
neurosis-like syndromes were observed.

In another group of -children, where emotional-volitional disorders
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predominated, combined with personality traits of hysterical and epileptoid types,
and motor disinhibition was less pronounced, the main causes were disharmonious
personality development and a tendency to psychopathy.

The mentioned disorders of the nervous system are especially common in
children from families characterized by unfavorable economic conditions and an
antisocial lifestyle. The syndrome of increased excitability and hyperactivity in
children, which manifests already at birth, is one of the symptoms of fetal alcohol
syndrome as a result of family alcoholism. Such manifestations subsequently only
intensify, becoming more pronounced in preschool educational institutions, where
problems of interaction with other children and the ineffectiveness of educational
influences on the part of educators are added.

Conclusions. Thus, the manifestations of hyperactivity in preschool children
may be caused by two fundamentally different groups of causes and factors. Some
of them are related to age-specific and psychological-pedagogical characteristics of
child development and tend to disappear when the child enters school or transitions
to adolescence. Other cases of hyperactivity in children are the result of impaired
development of the nervous system and require the combined efforts of doctors,
educators, and psychologists to address them.
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