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Introduction.Comprehensive analysis of the world literature demonstrates that
the problem of the study of children’s health condition due to intensive human
activity is almost the leading one in contemporary publications of national and
foreign scientists [1, 3]. This problemis particularly acute for the conditions
of Ukraine, considering the difficult demographic situation in our country.

Goal. To set the relationship and the nature of the impact of environmental
objects pollution, including air, lead on psychophysiological indicators of children's
health.

Materials and methods. Relying heavily on data regarding the content of lead
as the most common pollutant inthe atmospheric air of the industrial district of
Dnipro city and data on psychophysiological testing of preschool children in this
area, we studied the relationship and the nature of the impact of pollution.

Results. Contrary to the low level of external lead exposure of population in
the industrial areas, we defined the worsening of physiological parameters, including
mental performance and learning ability that to some extent may be due to the
negative impact of high content of lead in the air.

Conclusions. The obtained results allowed to substantiate scientifically the
necessity of developmentand implementation of preventive  methods for
reducing lead "pressure™ onthe health of childrenand to recommend
the implementation of measures for strengthening of children's health.
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Introduction. Industrialization of society irreversibly impairs human living
environment that forms the most important hygienic problem of anthropogenic
pollution. In turn, it is the most relevant to such a global pollutant as lead, affecting
the various structures of the central nervous system, leading to violations of
intellectual activity, loss of memory, language skills, attention concentrating and
others [4, 5, 10]. Especially dangerous neurotoxic effect is for the child population.
Infant children are the most sensitive to the toxic action of lead that is associated by
many authors with the delay of neuropsychic development, reducing of capabilities
for learning, motor dysfunction, memory impairment, hearing disorders, etc [7, 8].
Researches conducted by leading scientists determined the existence of a direct
connection between the accumulation of lead in the body of the child and the
lowering of 1Q coefficient [8], a decrease in attention, speech disorders and impaired
ability of perception of the curriculum and adaptation to the school environment. It is
found out that the indices of psychophysiological tests that characterize the emotional
sphere, the spatial ability, some motor functions in children at higher levels of lead in
the blood reliably decrease.

Goal. The aim of the actual research was to determine the adverse effects of
the environment on psychophysiological health condition of preschool children.

Research methods and techniques. A powerful Industrial district of Dnipro
city was selected for the research. Its residential area is located near the territory of
sanitary protection zone of manufacturing enterprises. The probable impact of lead on
the physiological indices of preschool children was evaluated in accordance with the
requirements of the conceptual method of epidemiological studies. For the study of
features of the state of psychological functions of children, observations were
conducted in preschool and industrial control areas. The investigated group included
57 children aged 5-6 years, the inhabitants of the industrial area. Another investigated
control group of children, the number of 20, consisted of ones who live in an
environmentally clean area and visit a local kindergarten. To determine the
psychological development of preschool children we used a standard set of psycho-

diagnostic methods [2, 4, 6]. Psychophysiological tests were carried out with the



study of ideation peculiarities (verbal and nonverbal mind), attention, memory
specifics (visual, auditory), level of working capacity, endurance, and level of
language development. Results have been worked out by traditional methods of
variation statistics using licensed software Excel.

Results. Hygienic monitoring of lead showed that the atmospheric air of
residential zone of the observable district consisted it in concentrations that
statistically credibly exceeded both maximum and average values for the
corresponding concentrations of the control district (p<0.001).

One of the most important health condition indices of preschool children is
intellectual development. At this age, there are significant changes in the character
and content of the child, the development of certain cognitive processes. Sensory
development of the child during this period depends on the ability to mark forms and
match shapes appropriately. In the background examination of children of the
industrial district it was determined that 45% of these children have a weak type of
nervous system, while 39.2% of them have a low level of aptitude for learning (speed
of mental operations). It proves that every second child under the influence of
prolonged and intensive psycho-emotional loads tends to rapid exhaustion (45%).
Only 36.7% of children in industrial district have well-developed abilities to compare
and analyze objects in shape, size and color. Children examination findings of the
control district show that 89% of them have medium and strong type of nervous
system. This data proves that children are capable, enduring, stress-resistant, fare
long and intense psycho-emotional loads well, are able to learn and work without rest
pauses for a long time. The same number of children (89%) feature sufficient level of
perception of objects; 84.3% easily distinguish geometric shapes; 73.5% of the
examined children have sufficient indicator of attentiveness.

In this period of life memory has its age peculiarities. Thus, involuntary
memory and reproduction have a significant advantage, image and verbal memory
develops. Analysis of the data determined that visual memory is well developed only
in 31.4% of children from the industrial district and in 73.6% of children from control

area. At the same time, auditory memory, which is more associated with learning in



group sessions, is highly developed in 45.1% of children, residents of contaminated
territories, and in preschoolers of unpolluted district it is developed insufficiently -
every second examined child (53%) showed the weak level of auditory memory.

Perception plays the leading role in the development of cognitive activity.
During this period in children a concept of the correspondence between objects
improves, spatial awareness forms actively, the perception is consistent with practical
actions [5, 6, 9]. It is found that 32.7% of the preschoolers from conditionally clean
district managed with perception assessment tasks, while from the polluted one -
29.5%.

In this age attention has a prominent feature. The stability of attention grows,
its volume increases. The attention stability is characterized by an interval of time
during which the child can be engaged in conditioned activity. Thus, this indicator
was determined at a low level in 48% of children in the control area. In every second
child (55%) from the industrial district a low level of attentiveness was found. This
shows the difficulty in the perception of monotonous information and the weakness
of volitional effort in holding the attention in one direction. In addition, in 39.2% of
children the low levels of operational processing of new information were
determined, that indicates the insufficient development of memory, thinking and
attention. But 94% of children - residents of industrial district have high and medium
level of general experience that in combination with good indicators of auditory
memory speaks of the well delivered educational and pedagogical work with children
in preparation for school. Despite the fact that about 70% of children of the control
district have quite developed thinking and a good level of aptitude for learning, more
than half of surveyed children (68%) showed a low level of general erudition. Only
30.5% of surveyed children satisfy the necessary requirements for this indicator.

So in children of preschool age from industrial district a significant (p <0.001)
reduction in almost all of psycho-physiological parameters in comparison with
control residents is found. The conducted psycho-physiological research allowed to

reveal some changes in the functional state of the central nervous system of



preschoolers from the industrial districts and is an evidence of neuromotor
disturbances and disorders of higher forms of regulation and cortical functions.

So, the increased intake of lead that we found in the organisms of preschool
children, who lives in the industrial city in comparison with the control, is
accompanied by significantly higher frequency of violations of psycho-physiological
indicators. Together with other findings it confirms the conclusion about the negative
impact of lead on the health status of children in technologically contaminated areas.

Summarizing the results of the research, it should be emphasized that despite
the relatively low outer concentration of lead in environmental objects, it enters the
organisms of children that live in industrial area of the city and causes some changes,
including the central nervous system disorders. This fact is another proof of the
global spread of lead in life-supporting environments and highlights the potential
danger of even its small concentrations in the environment for child’s organism.

Psycho-physiological investigation established the weak type of nervous
system, low level of capacity to study, derangement of logical tasks execution
sequence, poorly developed visual memory in 34-45% of children from industrial
districts. Only 36.7% of children from industrially polluted areas were characterized
by well-developed ability to compare and analyze objects in shape, size and
color.89% of children of control area have an average and strong type of nervous
system, 70% have a developed thinking, level of capacity to study and visual
memory, the same number - 89% distinguish themselves by good level of perception
of objects, a sufficient level of attentiveness.

Thus, in preschool children who live near the industrial zone, a decrease of a
number of psycho-physiological indicators is determined in comparison with the
control group of children. Its neurotoxic effect is especially dangerous for growth and
development of the child population.

Conclusions. In the air of the industrial district the lead was determined in
concentrations that are at maximum and the average values reliably higher than the
relevant concentration of the control area. The true-to-fact worsening of psycho-

physiological indicators of the central nervous system was found in children of the



industrial district in comparison with the control one, it was registered in 70-89% of
children in the industrial district against 34-45% of children in the control area that to
some extent is due to negative impact of high lead content in the air.

The results of the conducted research allowed scientifically justifying the need
of further studies on developing and implementing the efficient means in preventing
the negative impact of lead on children of industrially polluted areas in order to
increase adaptive and compensatory reserves of the organism, to accelerate
rehabilitation and strengthen children's health.
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OcobauBocTi ncux0(izion0rivHOro cTaTycy AiTed J0MKIIBHOIO BIKY i
BIUIMBOM CBHHIIO TEXHOT€HHOT0 HAXOIKEHHS
E. M. Binenbka, O. B. AuronoBa, T. /. 3emiskoBa
13 «JlainporneTpoBchka MenuuHa akagemis MO3 Ykpainn», M. [{Hinpo

Beryn. BceeOiunuii aHami3 CBITOBOi JTEpaTypd CBIAYMUTH, IO TIpodiema
JOCITIJIKEHHS CTaHy 370pOB’sl AITEH y 3B’S3KY 3 1HTEHCUBHOIO JIFOJICHKOIO JISTTbHICTIO
€ TPAKTUYHO MPOBIJHOK Y CYYAaCHHX MYyOJIKAalIAX BITYU3HSHUX Ta 1HO3EMHHX
HaykoBIiB [1, 3]. Lls mpoGiema ocoOaMBO TOCTpa Al yMOB YKpaiHU, BPaxOBYHOUH
CKIaJHY JeMorpadiuHy CUTYaIlil0 B HAIIii IepxkKaBi.

Meta. BcTaHOBUTH B3a€MO3B 30K 1 XapakTep BIUIMBY 3a0pyJHEHHS 00’ €KTIB
HABKOJIMIIHBOTO CEPEJOBHINA, 30KpeMa aTMOC(EepHOro TMOBITPS, CBUHLEM Ha
ncuxo@i31070T1YH1 TOKA3HUKHU CTaHy 310POB’Sl ITEH.

Marepianu i meToau. Ha mijictaBl JaHUX 1100 BMICTY CBUHIIIO, SIK HAHO1IbII
MOIIMPEHOTO 3a0pyJHIOBa4Ya B aTMOC(epHOMY MOBITPI MPOMHCIOBOTO PAMOHY M.
Juinpo, Ta gaHux ncuxo@i3ioNOriYHOr0 TECTYBaHHSA JOMIKUIBHAT LBOTO pailoHy,

BHUBYCHO B3a€EMO3B’SI30K 1 XapakTep BIUIMBY 3a0pyAHEHHSI.
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Pe3yabTaTtu. B cyneped HU3bKOMY PIBHIO 30BHIIIHBOT €KCIO3HUIIT CBUHIIIO Y
aTMOC(EpHOMY TIOBITP1 TMPOMHUCIOBOTO PpPalOHY, BHU3HAYEHO IIOTIPIICHHS BCIX
ncuxo(i3100TIYHMX TOKA3HUKIB, B TOMY YHCJi, PO3yMOBOi TMpaie3gaTHOCTI Ta
3IaTHOCTI JIO HaBYaHHS y JITEH, K1 MEIIKaIOTh Y I[bOMY paiioHi. I{e meBHOO Miporo
MOXe OyTH OOYMOBJIEHO HETaTMBHUM BIUTMBOM IiJBUIIIEHOTO BMICTY CBHHITIO Y
MOBITPI.

BucnoBku. Pe3ynpTaTd TpoOBENEHUX JOCHIIKEHb JIO3BOJWJIM HAayKOBO
OOTpYHTYBaTH HEOOXITHICTh PO3POOKH Ta BIPOBAHKCHHS METOAIB MPOQITaKTUKH
II0JI0 3MEHIIEHHSI CBUHIIEBOTO «IPECUHTY» Ha 370pPOB’S JUTSIYOrO HACEJICHHS, a
TaKOXX PEKOMEHIYBATH BIPOBAKEHHS 3aXO0/1B JJI 3MIITHEHHS 3/I0POB’SI IITEH.

KurouoBi cjioBa: q0BKLIS, CBUHELD, JIITH, ICUX0(]1310J0TTUHUM CTATYC.

Oco0enHoOCTH ICUX0PU3NOJIOTHIECKOI0 CTATYyCA AeTel T0IIKOJbHOI0

BO3pacTa Noj BO3/eiiCTBHEM CBHHIA TEXHOT€HHOT'0 NMPONCX0KIEeHUS

9. H. beaeukasn, E. B. AnTonona, T. JI. 3emuisikoBa
I'V «/lHenponeTpoBckas MeqUIMHCKAs akaaemuss M3 Ykpanss», T. J{Henp

BBeaenue. BcecTOpOHHME aHAIM3 MUPOBOW JIMTEPATYPHI MOKA3BIBAET, YTO
npoOJjieMa HCCIIEIOBAaHUSI COCTOSIHUSI 3JI0POBBsI JETE€H B CBSI3U C MHTEHCHUBHOM
JEATCIIbHOCThIO YEJIOBEKA SIBISETCS TMPAKTUYECKU BEAyIIe B COBPEMEHHBIX
MyOJIMKAIUSIX OTCYSCTBEHHBIX M MHOCTPAHHBIX YUYCHBIX. JTa IpobiieMa OCOOCHHO
OCTpa JIJIsl YCJIOBUIM YKpauHbl, YUUTHIBAsI CIOKHYIO JIeMOrpadUuecKyto CUTYallUio B
HAIlIEH CTpaHe.

eab. YCcTaHOBUTH B3aUMOCBSI3b U XapakTep BIUSHHS 3arps3HEHUS 00BEKTOB
OKpYXXaroliel cpeabl, B YaCTHOCTH aTMOC(EpHOTrO BO3JyXa, CBUHIIOM Ha
MICUXO(U3NOJIOTHISCKHE TIOKA3aTEIN COCTOSIHUS 3I0POBbS JICTCH.

Marepuanbl U MeToabl. Ha ocHOBaHMM JaHHBIX COJACpP)KaHUS CBUHIIA, KaK
HauOoJiee  pacCIpPOCTPAHEHHOrO  3arpsi3HUTENST B aTMOChEpHOM  BO3JyXe
IMPOMBINJICHHOTO paiioHa 1. JlHenmp, ®W JaHHBIX ICHXO(HU3HUOIOTHYECKOrO
TECTUPOBAHUS JOIIKOJbHUKOB ATOTO pailoHa, M3ydyeHa B3aMMOCBS3b W XapakTep

BJIMAHUWSA 3arpsA3HCHUA.



Pe3yabTaThl. Borpeky HHU3KOMY YPOBHIO BHEIIHEH SKCIO3UIMHM CBUHIA B
aTMOC(epHOM BO3[yXe IPOMBIIIJICHHBIX PaiiOHOB, OMPENEICHO YXY/IIEHUE BCEX
NCUXO(PHU3MOIOTHYECKIX  TMOKa3aTeleH, B TOM  4HCJE,  YMCTBCHHOM
paboTOCIOCOOHOCTH M CIIOCOOHOCTH K OOYYEHUIO Yy JeTel, KOTOpbIe MPOKUBAIOT B
ATOM paiioHe. DTO B ONPEACICHHON CTEIIEHN MOXET OBITh 00YCIOBJICHO HETAaTHUBHBIM
BJIMSTHAEM TIOBBIIIEHHOTO COCP)KaHUs CBHHIIA B BO3/IyXE.

BobiBoabl. Pe3ynbTaTbl NPOBENEHHBIX HCCIEAOBAHUM IMO3BOJWIM HAYYHO
000CHOBaTh HEOOXOIMMOCTh Pa3pabOTKH U BHEIPEHHS] METOJIOB MPO(UIAKTUKU T10
YMEHBIICHUIO CBUHIIOBOTO «IIPECCHHTa» Ha 370POBbE JIETCKOTO HACETICHHUS, a TaKXKe
PEKOMEHI0BATh BHEJIPEHUE MEP 110 YKPETUICHHUIO 3JI0POBBS I€TEH.

KiaioueBbie cjaoBa: OKpYy KaroImas cpena, CBUHEII, JeTH,

HCI/IXO(l)I/I?;HOJIOI’I/ILIeCKI/Iﬁ cTraryc.

Binomocri npo aBTOpiB:

Binenbka Eneonopa MukosaiBHa — JOKTOp MEAMYHUX HAYK, Ipodecop, 3aB.
Kadeaporo 3araiabHOI TirieHd Jlep>kaBHoro 3akiany «JHIMponeTpoBCbKa MEAUYHA
akazeMis MiHicTepcTBa OXOpOHU 310pOoB’ st YKpainn». Aapeca: M. JHinpo, CobopHa
mwiomia, 4, ten.: (056) 713-53-27.

AnToHOBa Ouiena BacwiiBHa — KaHIUIAT MEIMYHUX HAYK, JOUEHT Kadeapu
3arajgpHOi TirieHn JlepxkaBHOTO 3akiany «JlHIpONMEeTpOBChKa MEIWYHA aKajaeMmis
MinicTepcTBa 0XOpOHU 310poB’st Ykpainu». Axpeca: m. Jainpo, CobopHa moiia, 4.

3emuasikoa Tersina JIMUTpiBHA - KaHAUWJAT MEAUYHUX HAYK, JIOLICHT
kadeapu 3aranpHOi TirieHu [lepskaBHoro 3akiany «JlHIIporneTpoBChKa MeEAMYHA
akajeMis MiHicTepcTBa OXOpOHU 370poB’st Ykpainu». Aapeca: M. [Juinpo, CobopHa

uIoIa, 4.



