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Abstract:

The study deals with determination of the level of physical development in 2600 children who live in different areas of

ecological well-being of Kharkiv region. Children living in environmentally disadvantaged areas were found to have accelerated linear
growth, and the degree of an increase in this index depends on incorporation rate of conditionally toxic microelements (r=0.72). The
study identified gender-specific impact of environmental factors on children's body weight. Body weight indices in boys living in
environmentally disadvantaged areas were shown to be below age norms, whereas in girls a decrease in these indices was observed in
environmentally favorable areas. Environmental deterioration results in imbalanced and impaired cycle of physical development, which

has a negative effect on health in general.
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INTRODUCTION

Low resistance to harmful environmental factors in chil-
dren has recently become the focus of great concern for
medical community [1-2]. Despite a recent significant de-
cline in Ukrainian industry, air pollution remains a pressing
challenge. Road transport is regarded as one of the great-
est sources of pollution with its overall emission of harmful
substances in the air reaching 52%. Some scientists suggest
that physical growth of children depends on the extent of
environmental pollution - moderate pollution activates
acceleration and high degree of pollution leads to growth
rate reduction in children [3].

Physical growth and development (PGD) in children are
known to be one of the main objective indices of general
health. Main PGD criteria include weight, height, head and
chest circumference et cetera. Growth and development
were shown to have a nonlinear dependence on the child’s
age, but it is necessary to consider that these processes
reflect physiological or pathological processes occurring in
the body.
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Given the impact of environmental factors on the child’s
PGD indices, monitoring of PGD changes helps to analyze
the reactions of the growing organism to exogenous fac-
tors. Moreover, follow-up control of the impact of envi-
ronmental factors on PGD is effective in elaboration and
administration of preventive measures against PGD im-

pairment.

2 PURPOSES, SUBJECTS AND METHODS:

2.1 Purpose

The aim of the study was to establish growth rate
characteristics of anthropometric indices in children and
adolescents in relation to the environmental conditions of

the area of residence.
2.2 Subjects

The method of expeditionary examinations of organized
groups was used to examine 2600 children at the age
rating from 7 to 17 years old, permanently residing in
Kharkiv region. Groups of children were stratified on
the basis of age, sex and environmental characteristics
of the their Thus, the

area of residence.
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environmentally favourable area, where there are no
large industrial enterprises, included 676 children
(group 1); relatively unfavourable areas, where the
average power level enterprises, of mainly agricultural
directionprevail included 1291 children (group Il) and
environmentally unfavourable areas with large
industrial complexes and a large number of road

transport included 633 children (group IlI).

2.3 Methods

The method of expeditionary survey of organized groups
was used to examine 2600 children aged 7-17 years, per-
manently residing in Kharkiv region. The groups were di-
vided according to the age, sex and environmental charac-
teristics of the area of residence. Thus, 676 children
(group I) lived in environmentally favorable areas without
large industrial enterprises; while 1291 children (group II)
lived in relatively unfavorable areas with medium power
enterprises, mainly agricultural; 633 children (group IIl)
resided in environmentally unfavorable areas with large
industrial complexes and a considerable amount of road
transport emissions. The program of expeditionary survey
of the representative number of children implied clinical
and history study, anthropometry, assessment of alimen-
tary provision of nutritional homeostasis, determination of
essential and conditionally toxic microelements in hair by
mass spectrometry with inductively coupled plasma using
"ElvaX" device (2008). Hair was selected as a biological
material due to its exceptionally informative nature re-
flecting the exposure to microelements. ME status exami-
nation involved only the children who did not take vitamins
or mineral substances for the last 2 months prior to the
study.

Statistical analysis was carried out using parametric and
non-parametric criteria (Student-Fischer test, Van-der-
Waerden test, etc.), probability distribution of characteris-
tics and correlation analysis.

The study was conducted according to the international

biotic standards.
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3 RESULTS AND DISCUSSION

Evaluation of mineral composition of hair showed that
microelement profile of group | children was characterized
by an impaired balance of essential macro- and
microelements (ME), namely calcium, magnesium and zinc
secondary to a slight increase in cobalt, chromium and
strontium (to not more than 15%). In group Il children ME
disorders resulted from an increase in conditionally toxic
microelements with an increase in strontium by 20% and
lead by 13%. Group Ill children were found to have a
significant shortage of essential abovementioned ME and
accumulation of strontium to more than 40%, lead to 30%,
aluminum to 30% and other conditionally toxic
microelements.

Assessment of PGD in children of Kharkiv region at large
showed a reduction in growth rates which may be
explained by significant socio-economic difficulties of the
last decade, namely dietary intake quality deterioration,
unbalanced and irregular meals, reduced motor activity of
children and adolescents, etc.

The study of the growth rates in groups under investigation
identified marked gender-specificity of the environmental
impact. Thus, the increase in linear growth in boys of all
ages was significantly higher in group Il children than in
children of groups | and Il (p <0.05) and a similar
dependence was observed in boys of the group Il and group
I (p <0, 05) (Table 1).

Thus, boys, permanently residing in environmentally
unfavorable conditions show acceleration in linear growth
indices, and its degree depends on the extent of
conditionally toxic ME accumulation (r = 0.72), due to
biostimulating heterosis-like effect of industrial chemicals

polluting the environment.
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Table 1.
Age-sex height changes (cm) of children living in Kharkiv

region

group/sex | group Il group Il group

Table 2.
Age-sex changes in body weight (kg) of children living
in Kharkiv region

Age girls | boys | girls | boys | girls boys

group/sex | group Il group Il group

7vyearsold | 120.3 | 120.5 | 121.6 | 121.5 | 118.3 | 122.4

Age girls | boys | girls | boys | girls | boys

8yearsold | 125.0 | 123.9 | 128.1 | 127.0 | 122.6 | 1349

7 years old 24.5 | 21.7 | 24.7 | 25.0 | 24.3 | 23.3

9yearsold | 134.8 | 126.0 | 132.6 | 131.5 | 125.7 | 138.8

8 years old 28.5 | 27.7 | 29.5 | 26.8 |27.9 | 28.9

10yearsold | 139.7 | 127.5 | 137.3 | 137.4 | 139.9 | 142.8

9 years old 31.7 | 31.4 | 31.2 | 27.8 | 30.2 | 29.0

11yearsold | 143.6 | 134.9 | 142.5 | 142.8 | 144.6 | 148.9

10 years old 35.0 | 34.6 | 34.4 | 33.0 | 34.8 | 35.2

12 yearsold | 152.5 | 138.7 | 147.0 | 147.4 | 151.5 | 152.5

11 years old 39.5 | 43.2 | 37.3 | 37.5 | 40.2 | 36.2

13 yearsold | 159.9 | 142.8 | 153.5 | 156.2 | 157.9 | 160.8

12 years old 45.0 | 46.9 | 42.5 | 42.3 | 47.0 | 40.1

14 yearsold | 166.5 | 149.8 | 161.1 | 159.2 | 166.0 | 163.0

13 years old 50.0 | 52.4 | 49.6 | 48.3 | 49.3 | 45.6

15yearsold | 166.7 | 156.8 | 166.9 | 160.9 | 169.8 | 164.5

14 years old 52.3 | 58.6 | 52.0 | 51.3 | 53.8 | 50.4

16 yearsold | 169.8 | 160.3 | 173.1 | 164.2 | 174.1 | 168.3

15 years old 56.9 | 64.0 | 56.5 | 52.9 | 56.3 | 57.5

17 yearsold | 171.8 | 163.8 | 175.9 | 168.8 | 177.6 | 176.1

16 years old 58.0 | 67.3 | 59.4 | 62.0 | 66.1 | 54.8

Assessment of linear growth indices in girls aged 7-14 years
living in different ecological conditions did not reveal any
significant differences. An increase in this index was also
observed in group lll girls. However, in puberty, at the age
from 15 to 17 years, girls of groups | and Il were found to
have significant differences in growth indices, with an
increase in this index in girls from environmentally
unfavorable areas (p <0.05).

Evaluation of body weight changes indicated an absence of
distinct gender relation as opposed to growth. Thus, boys
under 11 and girls under 16 were shown to have no
significant differences in the dependence of body weight
indices on the environmental characteristics of the area
(Table 2). It should be noted that body weight indices in
boys of this age were slightly higher among group | boys
than in boys of groups Il and Il (p> 0.05). Besides, body
weight in boys in puberty living in environmentally
unfavorable areas was below age norms compared to PGD

in children living in Kharkiv region.

17 years old 60.7 | 68.8 | 66.5 | 64.0 | 68.8 | 56.4

As for girls in puberty, it should be mentioned that weight
indices in group | girls were lower than the corresponding
indices in group Il girls (p <0.05), whereas body weight in
17-year-old girls of group | was slightly lower as opposed to
group Il girls (p <0.05).

Proper PGD is known to be characterized by cyclicity with
accumulation of body weight prior to an increase in linear
growth, which primarily provides good health in general.
Evaluation of PGD growth rate in children under investig -
tion showed a significant impact of environmental factors
on PGD cyclicity. Thus, the largest increase in body weight
in group | children was observed in 12-year-old girls and
11-year-old boys (p <0.05). Alternatively, the maximum
increase in height was observed in 14-year-old girls and 13-
year-old boys (p <0.05). Consequently, PGD processes in
children permanently residing in areas of conventional
environmental well-being relate to age criteria of the
child’s development.

The maximum increase in body weight in group Il children
was observed in 16-year-old boys and 17-year-old girls.
However, the highest increase in linear growth in boys was
observed at the age of 13 years (p <0.05), and in girls at
the age of 14 years (p <0.05), which may be regarded as a
pathological basis for further PGD of the child. Disruption
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of PGD cyclicity in group Il children comprised 4 + 0.35
years on average (p <0.05).

The most unfavorable PGD was observed in group Il boys,
with the maximum increase in body weight at the age of 15
years (it made up not more than 15% on average, p <0.05),
and the maximum increase in linear growth index at the
age of 13 years (it made up 12% on average, p <0.05) and
at the age of 17 years old (it made up 12% on the average,
p <0.05), which indicates a distinct imbalance in the whole
PGD process in boys permanently residing in envir-
nmentally unfavorable areas of Kharkiv region. The
maximum increase in body weight in group Il girls was
observed at the age of 16 years (it made up 20% on
average, p <0.05), the maximum increase in linear growth
occurred at the age of 10 years (it made up 20% on
average, p <0.05). This disruption of PGD cyclicity in girls
of this group made up 6 + 0.4 years on average (p <0.05),
which certainly conditioned its impact on physical health
of children.

Environmental deterioration can lead to an imbalance of
certain PGD indices, which definitely affects general
health of children and requires elaboration of a framework

of preventive measures.

4 CONCLUSIONS

1. Children permanently residing in unfavorable environ-
mental conditions were found to have an increase in linear
growth indices, which can be explained by biostimulating
heterosis-like effect of industrial chemicals polluting the
environment.

2. The degree of growth indices acceleration in children
correlates with the degree of accumulation of conditional-
ly toxic microlements (r = 0.72).

3. Body weight indices in boys in puberty living in ecologi-
cally unfavorable areas were slightly lower than the age
norms for physical development of children in Kharkiv
region, whereas these indices were lower in girls living in
environmentally favorable areas.

4. Environmental deterioration leads to an imbalance of
physical processes and deregulation of cyclic processes of

body weight accumulation and linear growth rates.
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PE3IOME
®ponosa T.B., OxankiHa 0.B., TepeweHkosa I.1.,

CiHsesa I.P.
EKO/IOTI4HMI BMNJIMB HA PIBEHb ®I3M4HOMO PO3BUTKY
AITEM TA NIANITKIB XAPKIBCbKOIO PETIOHY.
Y po6oTi HaBeAeHi pe3ynbTaTh LOCNIAXKEHHA piBHA (i3ny-
Horo po3BuTKY 2600 aiTeM, AKi MELKAaTb Yy Pi3HUX eKoJlo-
riYHMX yMoBax XapKiBCbKOro perioHy. BctaHoBneHo, wWwo y
JiTer 3 HeCnpuAT/IMBO €KOJIOMYHUX paMoHiB BiabyBaETbCs
NPUCKOPEHHS NiHIMHOro 3pocTy, a CTyNiHb NpMGaBKMU LbOro
MoKasHMKa Yy AUTAYOMY Billi Ma€ KopensauiiHy 3anexHicTb
Bif, CTYMEHI0 HaKOMMYEHHA YMOBHO-TOKCMYHMX MiKpoene-
meHTiB (r=0,72). BuaBneHi neBHi reHAepHi 0CO6GAMBOCTI
BM/IMBY €KOJIOTiYHMX (DaKTOPiB Ha MOKA3HMKM Macu Tija
aiten. TaK, Yy XJI0N4YMKIB MeLLKAHLiB eKooriYyHo HecnpuaT-
JIMBMX pPaMoHiB Maca Tisla HUXKYe BiKOBMX HOPMATWBIB, ToAi
AK Y AiBYATOK HMXKYi NOKA3HMKKM Macu Tisla cnoctepiralnTbea
Y MeLUKaHLUiB eKOJIOriYHO CNpUATIMBUX paioHiB. MoriplieH-
HS €KONOriyHOro CTaHOBMLLA MPU3BOAMTL A0 AMCHaNaHCy Ta
nopyLlweHHA UMKAIYHOCTI disMYHOro po3BMTKY, WO HeraTmB-

HO BMNJIMBAE Ha piBeHb 340pOB’A B LiIoMy.

Knrwouosi cnosa: aitm, disMyHUM po3BUTOK, EKOOTIS.
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PE3IOME
®ponosa T.B., OxankuHa O.B., TepelweHkosa 1. M.,
CuHseBa U.P.
B/IMAHUE 3KONOIMMN HA YPOBEHb ®U3NYECKOIO PA3BU-
TWUA AETEMA U NOAPOCTKOB XAPbKOBCKOIO PETMOHA

B paboTe npeacTaBneHbl pe3y/ibTaTbl MCCAe40BaHUA YPOBHSA
dusmuyeckoro passutua 2600 geTel, KOTopble NPOXKMBAIOT B
pasHbIX MO 3KOJI0rMYecKoMy 61aronosyumio paMoHax Xapb-
KOBCKOrO permoHa. YCTaHOB/IEHO, UTO Y AeTel, NpoxKuBato-
WMX B DKOJIOTMYECKM HEGNAronpUATHBIX paloHaXx, NpoMCXo-
[MT YCKOpEHMe MoKasaTenel NMHENMHOro pocTa, a CTeneHb
NpM6aBKKM AaHHOIO MoKasaTens 3aBMCMT OT CTENEHM HaKon-
NIEHUA  YCNIOBHO-TOKCMYECKMX MMKpO3ieMeHToB (r=0,72).
YCTaHOBNEHbI reHAEepPHble 0COGEHHOCTU BAMAHUA IKONOMU-
Yyeckmx (haKTopoB Ha MoKasaTesib Macchl Tena getei. Tak, y
MaJsIbYMKOB, MPOXMBAIOLWMX B 3IKOJIOTMYECKM Hebnaronpu-
ATHbIX paMoHax, NMoKasaTe/IM MacChbl Te/la HMKe BO3PACTHbIX
HOpPMaTMBOB, TOrZa KaK Y AE€BOYEK CHUXKXEHWE ITUX MoKasa-
TeNel OTMeYaeTcs B 3KOJIOTMYECKM GaronpuAaTHbIX paro-
HaX. YXyZlleHWe 3KONOrMYEeCKOro COCTOAHMA NPUBOAUT K
AMCOanaHCcy M  HapYLWEHWIO LMKAMYHOCTM  (PU3NYECKOro
pa3BUTMA, YTO HEFATUBHO BJIMAET HA COCTOSHME 340pPOBbA B

LIE/IOM.

Knwoyesbie csnosa: Aetun, Cbl43l4‘-IeCKO€ pasBuTHnE, 3KO0JI0-

rma.
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