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SPECIAL ASPECTS OF PSYCHOPHYSIOLOGICAL
STATUS OF PRESCHOOL CHILDREN UNDER
THE INFLUENCE OF LEAD OF TECHNOGENIC ORIGIN

E. M. Biletska, O. V. Antonova, T. D. Zemlyakova
SE “Dnipropetrovsk Medical Academy of Health Ministry of Ukraine”,
Dnipro

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
problem is particularly acute for the conditions of Ukraine, considering the
difficult demographic situation in our country.
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Goal. To reveal the relationship and the nature of the impact of
environmental objects pollution, in particular the atmospheric air, with
lead on psychophysiological values of children’s health.

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

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 us to substantiate
scientifically the necessity of the development and implementation of
preventive methods for reducing lead ‘pressure’ on the health of children
and to recommend the implementation of measures for children’s health
promotion.

Key words: environment, lead, children, psychophysiological status.

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 areais located near
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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
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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
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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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OcobnuBocTi ncuxodisionoriyHoro cratycy aiten
OOLWKiNbHOro BiKy nig BNSIMBOM CBUHLKO TEXHOF€HHOro
HaaxoO)KeHHA
E. M. Bineybka, O. B. AHmoHoea, T. []. 3emnsikoea
O3 «[dHinponeTpoBcbka MeauyHa akagemiss MO3 YkpaiHu», M. [lHinpo

BcTtyn. BcebiyHni aHania cBiTOBOI niTepaTypu CBig4UTb, LLO Npo-
Gnema [OCNIOKEHHA CTaHy 3[40POB'St OiTEN Yy 3B'SI3KY 3 iHTEHCUBHOK
NIOACBKOI0 QISINBHICTIO € NPaKTUYHO MPOBIOHO Yy CydacHuX nybnikauisx
BITYM3HSHUX Ta iHO3eMHUX HaykoBuiB [1, 3]. Lis npobnema ocobnmeo ro-
CTpa Onst yMoB YKpaiHK, BpaxoBYytuMn CknagHy gemorpacdivHy cuTyadito
B HaLUin gepxasi.

MeTa. BcTaHOBMTI B3aEMO3B'A30K i XapakTep BNvBY 3abpyaHEHHS
00’eKTiB HABKOMULLHBOIO CepeaoBMLLa, 30KpemMa aTMOCEEPHOro NoBITPS,
CBUHLIEM Ha NCMXOQi3ioNorivyHi NOKa3HWKN CTaHy 300pOB’a AiTen.

Matepianu i metogu. Ha nigctasi gaHWX LWOO0 BMICTY CBUHLO, SIK
HanbinbLW NowmnpeHoro 3abpygHioBada B atMocepHOMyY MOBITPI Mpo-
MMWCOBOro pamoHy M. [JHiNpo, Ta AaHnX NCMXOqi3ioNoriYyHoro TecTyBaH-
HS JOLLKINBHAT LbOro paroHy, BUBYEHO B3AaEMO3B'SI30K | XapaKTep BMivBy
3a0pyQHEeHHS.

Pesynbratn. B cynepey HM3bKOMY PiBHIO 30BHILUHBOI €KCrno3uuii
CBUHLIO Y aTMocdepHOMY MOBITPi NPOMUCIIOBOrO PanoHy, BU3HAYEHO
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NOripLUIEHHS BCIX MCUXOWMI3iONOrYHMX MNOKa3HWKIB, B TOMY YUCIIi, pO3yMO-
BOI NpaLe3naTHOCTI Ta 34aTHOCTI 40 HaBYaHHS y AiTeN, SKi MeLlKaloTb Y
LbOMy panoHi. Lie neBHOK Mipoto Moxe OyTn 0GyMOBEHO HEraTUBHUM
BMNSIMBOM MigBULLEHOMO BMICTY CBMHLIKO Y MOBITPI.

BucHoBku. Pesynsratn npoBegeHux OOCHiAXEHb OO3BOMNWUMAW Hay-
KOBO 0Or'pyHTYBaTV HEOOXiAHICTb pO3pO0KM Ta BNPOBadXXEHHA METOZiIB
nNpoinakTMk1 Woao 3MEHLIEHHS CBUHLIEBOIO «NPECUHry» Ha 3[40pOoB’A
ONTSYOrO HaCemneHHs!, a TakoX pPeKoMeHAyBaTu BMPOBaaXEHHSI 3ax0AiB
Ans 3MiLHEHHS 300pOoB’s AiTen.

KnrouoBi crnoBa: JOBKiNns, CBUHELb, 4iTW, NcnxodisionoriyHni cta-
TycC.

OcobeHHOCTH I'ICVIXO(*WISVIOHOFVI‘IGCKOFO cTaTtyca oerten
AOLWKONIbHOro Bo3pacTta noa BO34eMCTBUEM CBUHLA
TeXHOreHHOro npoucxoxapeHus

3. H. Beneukas, E. B. AHmoHoesa, T. []. 3emsisikoga
Y «dHenponeTpoBcKasa MeguumHckasa akagemusa M3 YkpauHbi», r. Henp

BBeneHue. BceCTOpoHHUM aHann3 MUPOBOM nuTepaTypbl Mo-
KasbIBaeT, YTO Npobnema uccrnefoBaHUs COCTOSIHUS 300pOBbSA AeTeln B
CBSI3M C MHTEHCMBHOW AEATENbHOCTBIO YEroBeKa ABNAETCA MPaKTUYECKN
BedyLle B COBPEMEHHbIX Mybrmkaumax OTeYeCTBEHHbIX M MHOCTPaH-
HbIX y4eHbIX. OTa npobrnema ocobeHHO ocTpa AN YCroBUN YKpauHbl,
YUUTBIBAs CIOXHYI AeMorpacnyeckyo CMTyaunto B Hallel cTpaHe.

Llenb. YcTraHOBMTbL B3aMMOCBSA3b 1 XapakTep BANSHUSA 3arps3HeHus
0ObEKTOB OKpYy>atoLen cpedbl, B YaCTHOCTU aTMOCHEPHOro BO3AyXa,
CBUHLIOM Ha NCUXor3nonormyeckne nokasaTenu CoCTOSIHUSA 300POBbS
JeTen.

MaTtepuanbl u metoabl. Ha 0CHOBaHWUM JaHHbIX COOEPXKaHUSA CBUH-
La, Kak Hambonee pacnpoCTPaHEHHOrO 3arpsA3HUTENst B aTMOCHEPHOM
BO3[yXe MPOMbILLSIEHHOrO panoHa r. [JHenp, u AaHHbIX NCUXodU3nono-
rMYeCcKoro TeCTMpPOBaHMSA AOLLKOMNbHMKOB 3TOrO panioHa, u3yyeHa B3au-
MOCBSI3b 1 XapakTep BUSHUS 3arpsa3HEHUS.

PesynbraTbl. Bonpeks HU3KOMY YPOBHIO BHELUHEN 3KCMO3nUMn
CBMHLA B aTMOC(hepHOM BO34yXe NPOMbILLUNEHHbBIX PaoHOB, onpeaene-
HO yXyZLUeHne BCeX NCUXOU3INONOrMYECKNX NoKasaTenewn, B TOM Yncre,
YMCTBEHHOM PaboTOCNOCOBHOCTU N CMOCOOHOCTM K OBYyYeHUIO Y OETEN,
KOTOpble MPOXMBAOT B 3TOM panoHe. OTO B ONpeaerieHHOW CTeNeHn Mo-
XeT ObITb 00YCMNOBNEHO HEraTMBHbLIM BIIUSHMEM MOBbILLEHHOMO COAEPKa-
HWS1 CBUHLIA B BO34YXeE.

BbiBogbl. Pe3ynbratel NpoBeAeHHbIX WCCNEeAOBaHWA MO3BOMAWMN
Hay4HO o60CcHOBaTb HEOBXOOUMOCTb pa3paboTKu 1 BHEAPEHUS METOLOB
NPOMUNAKTUKM MO YMEHBLUEHNIO CBUHLIOBOIO «MPECCUHIa» Ha 340pOBbe
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OETCKOro HacereHusi, a Takke pekoMeHAOBaTb BHEAPEHNE MeP MO YKpe-
NIEeHUIO0 340POBbs AETEN.

KnroueBble crnoBa: okpyxarwwas cpega, CBMHel, OeTU, ncuxodu-
31OMOrMYEeCKnn ctTaTyc.
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EKCNEPUMEHTAJIbHI AOCNIOXXEHHA PONI CBUHLUIO
B ETIONATOINEHE3I PO3BUTKY
®ETOMNALUEHTAPHOI HEQOCTATHOCTI
E. M. Bineubka, H. M. OHyn

O3 «[dHinponeTpoBcbka MeauyHa akageMiss MO3 YkpaiHu», M. [JHinpo

Beryn. OgHieto 3 npuymH po3BUTKY betonnaueHTapHoi HegocTaT-
HOCTi € HeraTUBHMWI BNIMB Ha OpraHiamM BariTHOI KCEHOBIOTMKIB JOBKINS,
30Kpema CBUHLO

MeTa. MeToto gocnigKeHHs1 € BUBYEHHS 3MiH MOPdOdYHKLIOHamNb-
HOro CcTaHy cbeTtonnaueHTapHOro KOMMIEKCY BHACMILOK BMSMBY HU3BKUX
003 CBUHLKO B EKCNEPUMEHTaNbHNX YMOBaX.

Pe3ynkTat Ta BUCHOBKU. B pesynsrati npoBegeHux 4ocnigkeHb
BCT@HOBIIEHO, LLIO BBEAEHHS aueTaTy cBuHL Y 0o3i 0,05 Mr/kr npoTsrom
yCbOro nepiogy BariTHOCTi 0OYMOBMOE PO3BUTOK NMATOMOPEOSONiYHNX
3MiH y NnaueHTi LWypiB, WO CYNpOBOAXYETbCA AM3aganTUBHUMMU NPO-
Lecamun Ta nraueHTapHOK HeOOCTaTHICTIO | NPU3BOANTL O 3HMKEHHS
KifIbKOCTI XXMBMX NnogiB y nocnigi y 1,2 pasu ta 3aTpMMKK 1X pO3BUTKY Ha
11,9 %, nigBuLLIEHHA embpioneTanbHOCTI Y 2,2 pasu.

KntouoBi cnoBa: detonnaueHTapHa HeqoCTaTHICTb, NIIO4OBO-NNa-
LlEHTapHWI KOMMMEKC, BNIIUB, CBUHELb, EKCMIEPUMEHT.
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