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The physical development assessing, reflecting the formation of morphological and functional properties of the organism is the most important
part of the children health studying. One of the criteria for a child’s biological development is tooth maturity. Dental maturity as a criterion of bio-
logical age is determined by the timing of the milk and permanent teeth eruption. At the same time, the overwhelming majority of hygienic work
on the assessment of regional characteristics of children's physical development contains information on morphofunctional indicators: length and
body weight, chest circumference, muscular strength of the hand, lung capacity, but very rarely provide information about "dental age". Analysis of
the results of assessing the morphofunctional state of schoolchildren using the local standard is preferable for preventive medicine, including for
developing priority health measures for this category of the population.

The objective of the investigation was to identify the characteristics of the permanent teeth eruption in the Volgograd schoolchildren, to com-
pare the obtained data with the dynamics of anthropometric indicators (height, body weight), taking into account gender differences; to analyze
the differences in the indicator “permanent teeth eruption” in different regions of the country (according to literary sources). The number and timing
of the permanent teeth eruption in Volgograd schoolchildren from 7 to 17 years old were estimated. The differences in number and timing of the
permanent teeth eruption in comparison with similar indicators in regions with other climate, socio-economic, ethnic and ecological peculiarities
were identified. The relationship between the timing of the permanent teeth eruption and dynamics of somatometric parameters was established.
The necessity of the permanent teeth eruption standards development and the usage of this indicator in assessing the physical development of
schoolchildren are justified.

Conclusions: it is necessary to include standards for the permanent teeth eruption in regional standards for the physical development of chil-
dren and adolescents. During preventive medical examinations of minors, it is necessary to indicate not only the sexual development formula of the
child, but also the terms of the permanent teeth eruption. According to the teething indicators in different regions of the country, differing in climat-
ic-geographical, socio-economic, ethnic and ecological characteristics, it is necessary to develop standards and further studying the characteristics
of the eruption process for each region in Russia.
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Introduction. The physical develop-
ment assessing, reflecting the formation
of morphological and functional proper-
ties of the organism is the most import-
ant part of the children health studying.
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There are various methods and scientific
approaches in assessing the physical
development of children and adoles-
cents [12].

The main method of studying the
physical development of children and
adolescents is a comprehensive as-
sessment in hygienic practice, firstly
approved by the Civil Code of the RF
SEC in 1996. Modern techniques, rules
for examining and assessing the phys-
ical development of a child, as well as
organized groups of children and ad-
olescents of school age, is described
in the manual for medical workers "As-
sessment of the physical development of
children and adolescents in educational
organizations" ed. by V.R.Kuchma [8].
Comprehensive assessment supposes
assessing the morphofunctional status
of the child (the balance development)
and the level of biological development.
One of the criteria for a child’s biologi-
cal development is tooth maturity. Dental
maturity as a criterion of biological age is
determined by the timing of the milk and
permanent teeth eruption; biological age
for school children can be determined by
dental maturity before the age of 14 [1,
10]. During assessing the studied indica-
tors from the point of their informational
significance as criteria of biological age,
a statistically strong direct connection of
the level of biological development with

signs of puberty and the connection of
the average degree - with the number of
permanent teeth erupted, which charac-
terizes them as leading informational cri-
teria in school-age children [3, 9]. At the
same time, the overwhelming majority of
hygienic work on the assessment of re-
gional characteristics of children's physi-
cal development contains information on
morphofunctional indicators: length and
body weight, chest circumference, mus-
cular strength of the hand, lung capacity,
but very rarely provide information about
"dental age" [1]. Generally, in assessing
the indicators of a child’s biological de-
velopment (development of secondary
sexual characteristics, number of perma-
nent teeth), the authors, as a rule, use
all-Russian data.

The main question is to develop and
use of regional standards for assessing
the physical development of children and
adolescents. According to many authors,
the objective assessment of physical de-
velopment is possible in the presence of
"standards" in a particular region, charac-
terized by a certain ethnic composition,
climate, geographical and socio-eco-
nomic conditions [4, 5, 12]. The use of
other regions standards is undesirable
due to differences in these indicators.
Standards of physical development of
children and adolescents require regular
(at least 1 in 10-15 years) updates [4, 5].



Analysis of the results of assessing the
morphofunctional state of schoolchildren
using the local standard is preferable for
preventive medicine, including for devel-
oping priority health measures for this
category of the population [2].

Objective of the study: to identify the
characteristics of the permanent teeth
eruption in the Volgograd schoolchildren,
to compare the obtained data with the
dynamics of anthropometric indicators
(height, body weight), taking into account
gender differences; to analyze the differ-
ences in the indicator “permanent teeth
eruption” in different regions of the coun-
try (according to literary sources).

Material and methods. The dentists of
the children's dental treatment-and-pro-
phylactic institutions of Volgograd carried
out the study and the "dental age" as-
sessing, including the number and timing
of the permanent teeth eruption in Vol-
gograd schoolchildren during 2015-2017
(epy patient examination was carried out
in such health care facilities as: APH-
Cl “Children's dental clinic Ne2”, APHCI
“Dental clinic Ne11”, APHCI “Dental clinic
Ne12”, APHCI “Volzhski city dental clin-
ic”). In total about 2,000 schoolchildren
were examined, including 965 girls and
999 boys aged from 7 to 17 years. During
the same period, about 3,000 schoolchil-
dren from 7 to 17 years old were exam-
ined (1,388 boys and 1,602 girls) in order
to study the morphofunctional state of
children and adolescents living in Volgo-
grad. Somatometric indicators were stud-
ied: height and body weight. The mea-
surements were carried out according to
generally accepted methods in the first
half of the day. Standing body height was
measured by using an wooden height
meter with an accuracy of 0.5 cm. Body
weight was measured with the help of
lever medical scales such as Fairbanks
with an accuracy of 50 g. The calculation
of the main statistics - the mean value,
the standard deviation, as well as the
construction of regression dependencies
of height and weight; analysis of the num-
ber and timing of the permanent teeth
eruption in boys and girls within the age
group from 7 to 17 years was carried out
using the statistical package Statistica V
6. Linear pairwise correlation analysis of
somatometric signs and the number and
timing of the permanent teeth eruption in
boys and girls conducted using MS Excel
2007.

Results and discussion. Analysis of
the permanent teeth eruption in Volgo-
grad children and adolescents of school
age showed that this stage covers the
period from 6-7 to 15 years. According to
some authors, the period of permanent

teeth eruption is 9 years and includes
two phases of active eruption (from 7 to
8 years and from 10 to 13 years) and two
periods of relative rest: the first is after
the first molars and incisors eruption (8
years old in girls and 8-9 years old in
boys), the second is after the all perma-
nent teeth eruption (except the third mo-
lars). In girls, it began at age 13, in boys
at age 14 [3].

It was determined that the first phase
of the examined schoolchildren of both
sex groups was at the age of 7 years,
and the most significant increase in the
number of permanent teeth (intensive pe-
riod of teething or the second phase) was
at the age of 11 years in Volgograd boys
and girls. And it is 2 years ahead of the
average terms in Russia [10, 11].

To our minds, the important thing is the
question of the relationship between the
results of the “teething” indicator and the
dynamics of the somatometric parame-
ters of the physical development of chil-
dren and adolescents in the Volgograd
oblast. We conducted a comparative
analysis of the intensity and timing of the
permanent teeth eruption in Volgograd
schoolchildren with dynamic characteris-
tics of height and body weight.

It was indicated that the first growth
jump in boys took place at 10 years
(+7.0 cm). The age of pubertal growth
jump was at 13-14 years (+7.0). The
assessment of the corresponding indi-
cator in girls showed that
the first growth jump was 180
also at 10 years (+7.9
cm), the second - at 12
years (+8.5 cm). Analy-
sis of the indicator “body " .
weight” revealed the fact - 1o
of a sharp increase in the
indicator “body weight” in 100
boys from the age of 12
and older: the difference 7 s
between 11-year-old and
12-year-old boys is almost
8 kg. Girls have a sharp
increase in body weight
from the age of 13.

A comparative anal- 0
ysis of the dynamics of
changes in mass-growth
parameters and their com-
parison with the perma-
nent teeth eruption data
in schoolchildren showed
that these processes are “
multidirectional. It WAS »
revealed that the second 20
stage of the most signifi- 78
cant increase in the num-
ber of permanent teeth
corresponds to the age of
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11 years in Volgograd boys and girls, i.e.
a year later in comparison with growth
jumps (Fig. 1) and falls on the age period
between two growth jumps. The inverse
relationship was determined in compari-
son the “dental age” with the weight gain
indicators in Volgograd schoolchildren
(Fig. 2). Thus, the greatest increase in
the “body mass” indicator is 12 years for
boys and 13 years for girls, which is 1-2
years later than the “jump” for the perma-
nent teeth eruption (Fig. 2).

According to the results of the Lin-
ear pairwise correlation analysis (the
Pearson correlation coefficient was
determined using MS Excel), a close
positive relationship was indicated be-
tween the timing and intensity of the
permanent teeth eruption and changes
in height and body weight. Correlation
coefficients, respectively, were 0,95 and
0,92 for boys, and 0,97 and 0,95 for
girls. This confirms the fact of a close
biological connection in children of this
age group (7-17 years old) between
mass and growth changes and chang-
es in the dental system. At the same
time, children with low and below aver-
age somatometric parameters are more
likely to have late teething, which coin-
cides with the data of Zolotareva L.A. [6].

The comparative analysis of the peri-
od of "rest" among adolescents living in
different regions of the country is worth
studying. The data of V.A. Petrov [7] (Pri-

Boy’s height ...
Girl's height - -
Boy's teeth - . -
Girl's teeth —

Fig. 1. Dynamic characteristics of indicators of body height and
"dental age" in children of Volgograd

Boy’s weight ...
Girl's weight - -
Boy's teeth - . -
Girl's teeth —
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Fig. 2 Dynamic characteristics of indicators of body mass and
"dental age" in children of Volgograd.
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morsky Krai) and S.Yu. Kasyugi et al. [7]
(Nizhny Novgorod ) indicate the onset of
the second period of “rest” in girls from
the age of 13, in boys - from the age of 14.
According to our data, the second “rest
period” in Volgograd boys and girls be-
gins at the age of 12 (the least statistical-
ly significant increase). It was also found
that in the Volgograd oblast, the period of
the most intense dentition occurs in boys
and girls at 11 years old (in Primorsky
Krai, it begins at 10 years in both boys
and girls, in the Nizhny Novgorod oblast:
in boys at 11 12 years old, in girls 10-11
years old). It is possible that the revealed
differences are due to climate, nutritional,
ethnic, and ecological peculiarities of liv-
ing, which requires further scientific study
and confirmation [6].

of the eruption process for each region
in Russia.
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