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Prediction of Psychomotor Development of Children
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Thyroid Dysfunction
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Abstract Psychomotor development of children is an urgent problem for many states and its medical and social
significance is currently increasing. Early diagnosis and prevention of delayed psychomotor development of children can
reduce morbidity and disability. The article is devoted to the development of a scheme for predicting the psychomotor
development of preschool children, which is of great importance for health authorities when organizing specialized pediatric
and medical-pedagogical, preventive services. The proposed method allows early diagnosis and prevention of disorders of
psychomotor development in preschool children, which is of important medical and social importance.
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1. Introduction

The problem of the development of the psychomotor
sphere of preschoolers is relevant today, since this sphere
is one of the indicators of the harmonious development of
personality, and its proper development ensures the social
well-being of the child. The sensitive period of psychomotor
development is preschool age. It is during this period that the
intensive physical and mental development of the child takes
place [1].

The intensity of school education, due to the complexity
of solving problems in the context of modernization
of education, requires high mental stress and perfect
psychomotor self-regulation [3]. The improvement of the
system of lifelong education of the younger generation
is impossible without a holistic understanding of the mental
and motor activity of the student and an in-depth study
of the psychophysiological determinants of psychomotor
development at all stages of lifelong education. Any mental
activity would have no meaning if it did not end with
movement. Motor actions, being included in the perceptual
activity of the child, also perform an epistemological
function [4,6]. It is generally believed that psychomotor
development is the process of changing and becoming
functional systems of the body, which are based on arbitrary
movements during its individual and social life. At an
outpatient appointment in a children's polyclinic, pediatricians
quite often face a variety of complaints from parents
about the health status of their children. Fatigue, weakness,
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drowsiness, decreased memory, attention, decreased academic
performance at school, delayed psychomotor development
due to iodine deficiency in the body, and consult with an
endocrinologist. Thyroid diseases occupy a leading place
among the entire pathology of the endocrine system, and
iodine deficiency conditions are among the most common
non-communicable human diseases [2,5,7].

The aim of the study is to develop a method for
predicting the psychomotor development of children in a
complex of integrated assessment of morphometric indicators
and thyroid dysfunction in children.

2. Materials and Methods of Research

A survey of 1,390 organized preschool children living in
the Bukhara region was conducted. Of these, 721 are girls,
669 are boys aged 3-7 years. The analysis, depending on the
place of residence, showed that there are only 667 children
living in rural conditions, 313 of them boys (46.9%), 354
girls (53.1%). There are 723 children living in the city, 356
of them boys (49.3%), 367 girls (50.7%). The ratio of urban
and rural children was 1:1.

3. Results and Discussion

The results of the distribution of children by age and place
of residence showed the predominance of organized children
in preschool institutions (DDU) at the age of 4-6 years,
regardless of the place of residence.

The study of the physical growth of preschool children
showed that girls of 4 years of age are ahead of boys in height,
weight, chest circumference and leg length (Fig.1).
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At the same time, boys' average physical development
indicators were at the weight level of -14.9+0.24 kg
compared to girls' weight of 15.8£0.24 kg (p<0.05). The
height of boys aged 4 years was 95.7+0.70 cm compared to
the height of girls-99.4+1.19 cm (p<0.05). During the
analysis, a statistically significant large breast circumference
was found in girls-56.1+0.31 cm versus indicators in boys -
53.1+0.31 cm (p<0.05). And also the length of the legs in
girls was - 55.3 + 0.49 cm versus the length of the legs in
boys -50.3+0.23 cm, which shows the reliability of the
results obtained by comparing the indicators of physical
development of children aged 4 years (p <0.05).

The results of the study showed that boys received a
higher score on the psychomotor development assessment
scale - 83.6 + 1.91 points, compared with the data for girls of
the corresponding age -81.5 £ 1.52 points. A more detailed
study of morphometric parameters and thyroid hormones in
4-year-old children showed that in boys the length of the
right and left lobes of the thyroid is greater than in girls,
2.7£0.09 cm and 2.4 £0.05 c¢cm, respectively, (p<0.05). At the
same time, the volume of the left lobe of the thyroid gland in
boys is 2.0 times greater than in girls: 1.2+0.13 cm and
0.620.04 cm (p<0.05), (Fig.2).
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Figure 1. Indicators of physical growth of children aged 4 years
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Figure 2.
thyroid gland in children aged 4 years

Indicators for assessing psychomotor development on a modified scale, taking into account morphometric and functional parameters of the
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Figure 4. Morphometric parameters of the thyroid gland in children aged 5 years

Analysis of the state of thyroid hormone synthesis showed
higher titers of free T4- 25.7+0.72 pmol/l and TSH- 2.4+0.21
pmol/L in boys versus data in girls, 19.1+0.91 pmol/l and
1.4+0.09 pmol/l, respectively (p<0.05).

Evaluation of thyroid hormone synthesis allowed to
establish an increase in the level of total T3 in girls to
2.7£0.14 mmol/l compared with its synthesis in boys -
2.0£0.15 pmol/l (p<0.05).

Thus, the results of the study made it possible to establish

the peculiarities of psychomotor and physical development
in children aged 4 years, depending on gender. It was found
that girls of 4 years of age are ahead of boys in height, weight,
chest circumference and leg length. At the same time, the
length of the right and left lobes of the thyroid gland is
greater in boys than in girls, the volume of the left lobe of the
thyroid gland is 2.0 times greater than in girls (p<0.05). They
also revealed an increased synthesis of T4 and TSH in boys,
and an increase in the level of total T3 in girls.
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Evaluation of thyroid hormone synthesis allowed to
establish an increase in the level of total T3 in girls to
2.7£0.14 mmol/l compared with its synthesis in boys -
2.0£0.15 pmol/l (p<0.05).

Consequently, in girls, an increase in the level of total T3
indicates a lack of iodine in the body and a high risk of
endemic goiter.

A comparative assessment of the physical growth of
5-year-old children allowed us to establish an increased
growth of boys than girls. At the same time, boys are also
ahead of girls in terms of chest circumference, arm and leg
length (Fig.3).

The results obtained show a pattern of growth and
development of children.

The assessment of psychomotor development at school
showed the same set of points regardless of gender, boys
scored an average of 81.3 = 2.09 points, girls - 81.2 = 2.28
points. The results obtained indicate an increase in psychomotor
development in children aged 5 years, regardless of gender
and physical development indicators.

Morphometric characteristics of the thyroid gland showed
that the length of the right lobe of the thyroid gland in boys is
greater - 2.4+ 0.04 cm than in girls- 2.3+0.07 cm (Fig.4).

At the same time, the width of the left lobe of the thyroid
gland in girls is greater than 2.4 + 0.05 cm than in boys-2.1+
0.03cm.

Analysis of the state of thyroid hormone synthesis allowed
to establish activation of synthesis of total T3, free T4 and
TSH in boys. The results obtained do not have statistical
significance, but show the course of iodine deficiency in
girls.

To study the parameters of physical growth and
development of children and the prognosis of their
psychomotor development in dynamics depending on age,
some mechanisms of impaired intellectual development of
children are revealed. Taking into account the above data
from the results of the study, in order to predict the degree
of psychomotor development, we studied the physical
development of 6-year-old children.

As a result, boys were found to be taller than girls. And
also, the chest circumference in boys is larger than in girls,
on average 59.1+ 0.6 cm compared to 57.25+ 0.83 cm in girls
(p<0.05).

The assessment of psychomotor development on a scale
showed that girls score more points at the age of 6 than boys.
That is, the intellectual development of girls at the age of 6 is
higher than boys, 87.3 + 2.12 points and 90.0 + 1.92 points,
respectively.

Morphometric parameters of thyroid gland in children
aged 6 years differ slightly depending on gender. In boys, the
volume of the right lobe of the thyroid gland (1.7+ 0.18 cm),
width (1.4+ 0.08 cm) and volume of the left lobe (1.6 + 0.09
cm) are larger than in girls: 1.4+ 0.12 cm, 1.24+ 0.03 cm and
1.5+ 0.09 cm, respectively. Although the results obtained are
not statistically significant, they show a tendency to increase
the volume of the right and left lobes, due to an increase in
the width of the left lobe of the thyroid gland in boys.

Analysis of thyroid hormone levels in children aged
6 years showed a high titer of free T4 in boys-28.1 +
1.66 pmol/l (p<0.05), which indicates activation of thyroid
function possibly as a result of stress, mental stress and
respiratory infections. Consequently, at this age, boys have a
high risk of developing diffuse toxic goiter against the
background of an increase in free T4 in the blood.

At the same time, girls aged 6 years have a decrease in the
level of free T4, which indicates an iodine deficiency
condition with a high risk of secondary hypothyroidism.

Thus, a comprehensive assessment of the physical and
psychomotor development of children with morphometric
indicators of thyroid gland and the state of synthesis of its
hormones in children, depending on age, made it possible to
determine their age-sexual characteristics and predict the risk
of developing thyroid diseases.

4. Conclusions

1. The prevalence of organized children in preschool
institutions (DCS) at the age of 4-6 years has been
established, regardless of their place of residence

2. In children aged 4 years, the functional state of
the thyroid gland does not depend on the indicators
of physical development. A high risk of developing
iodine deficiency in girls aged 5 years has been
established, which is clinically manifested by the lag
in growth of girls against the background of a tendency
to gain weight, a lag in the growth of the circumference of
the head and chest, the length of the arms and legs
compared to the physical growth of boys.

3. A high risk of developing diffuse toxic goiter in boys
aged 6 years was established against the background
of an increase in free T4 in the blood Thyroxine
(free T4) and the width of the left lobe of the thyroid
gland are more informative indicators of the activity of
psychomotor development of boys. Triiodothyronine
(total T3) and the thickness of the isthmus of the
thyroid gland in girls are indicators of delayed
psychomotor development. At the same time, the more
triiodothyronine in the blood, the smaller the thickness
of the isthmus of the thyroid gland and the low score
on the scale of assessment of psychomotor development
of girls.
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