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Xiilasa. Usaqlarda displaziyadan asuli bronx-agciyar sistemi patologiyasinin regionar-ekoloji amillar
nazara alinmaqla populyasion yayilmasini arasdirmaq maqsadils tadqiqat aparilmisdir.

Tadqgiqatda ¢oxamilli sistemli populyasion modellagdirma metodlarindan istifada edilmakla, regionar va
ekoloji amillorin saglamliga tasiri 6yranilmigdir. Bundan 6trii 30 xarici miihit amili oyronilmis, onlarin har
birinin prognostik, patometrik va sanoloji dayori arasdirilmisdir. Bu isa displaziyadan asitli bronx-agciyar
patologiyasimin yaranmast riskinin populyasion- faordilosdirilmis baximdan giymatlondirilmasina imkan verir.
Usaq yvaslarinda bronx-agciyar sisteminin displaziyasumin va displaziyadan asili patologiyasinin miiayyan-
lasdirilmasina imkan veran atraf miihit amillorinin rolunun qiymoatlondirilmasi iiciin yeni metod asaslan-
dirllmis, toklif edilmis va sinaqdan ¢ixarilmisdir. Todqiq edilon patologiyamn regionar saviyyasi (inzibati
rayonlar va vilayatlar iizra) oyranilmis va atraf miihit tasirlorinin oxsar oldugu arazilor miigayisa edilmigdir.

Miialliflorin fikrinca, atraf miihit amillorinin miixtalif saviyyali patometrik va sanometrik giymatlondirma
vsullarinin tatbiqi maqsadyonlii tibbi, sosial va regional ekoloji programlarin strukturunun asaslandiril-
masina imkan vera bilor ki, bu da ahalinin azyash hissasinin saglamhiginin méhkamlandirilmasina komok
edor.
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Population stratification of the pediatric population was performed in the study, taking into account a set
of regional-ecological factors relevant for the assessment of the health of children with dysplastic-dependent
pathology of the bronchopulmonary system. The study was conducted using methods of systematic
population modeling of a multi-factorial public health system under the influence of regional and ecologic
factors. For each of the 30 environmental factors we have studied, its prognostic value, pathometric and
sanologic value have been determined, which ensured the performance of population-personalized risk
assessment of the dysplastic-dependent pathology of the bronchopulmonary system.A new methodology for
environmental quality assessment has been substantiated, proposed and tested, the application of which allows to
determine the differentiation of regional preventive programs of bronchopulmonary dysplasia and the
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dysplastic-dependent pathology of the bronchopulmonary system in childhood. Personalized regional population
stratification of children with bronchopulmonary dysplasia and the dysplastic-dependent pathology of the
bronchopulmonary system were performed, and regional clusters (administrative districts of the regions) were
identified with an alternative level of environmental quality. The use of pathometric and sanometric assessments
(different levels) of environmental factors can be significant to substantiate the structure of targeted health, social,
and regional environmental programs for promoting the health of the pediatric population.

Introduction. Bronchopulmonary dysplasia
(BPD) is a polyetiological disease with
symbiosis of trigger and hereditary contributing
factors as well as environmental factors [1-3].1t
is not uncommon that the damage of the
respiratory tract, beginning with the neonatal
period, affects the ontogeny of the lungs and,
under certain conditions, determines the
formation of dysplastic-dependent pathology of
the bronchopulmonary system (BLS) at
subsequent stages of ontogeny [4-5]. That is
why studying the influence of environmental
factors in the aspect of ongoing lung ontogeny
is important for the prevention of the adverse
effects of the disease, their prevention and
diagnosis [6-9]. BPD data vary widely across
countries and data from different health centers.
It is proved that the morbidity indicator is
influenced by some environmental factors, the
level of technical equipment and the intensity of
work of hospitals, medical and organizational
component of helping newborns and children 1-
3 years of age. Due to differences in patient
populations and neonatal care practices, BPD
varies between neonatal care centers and can
reach up to 68% in a group of children, between
22 and 28 weeks of gestation [10]. According to
the European Respiratory Society, BPD
develops in 30.0% of newborns requiring
artificial lung ventilation. Thus, in Germany,
8059 children with a gestational age at birth <32
weeks were examined; 29.0% were diagnosed
with BPD. In Japan, among 2145 children with
birth defects, 28-33% were diagnosed with
BPD; in Finland, 39% of premature births
children had BPD [11].Laughon M.M.
determined the percentage of BPD development
based on the body weight of the newborn. Thus,
with body weight <750 g, 90-100% of children
developed BPD, 750-999 g in 70%, 1000-1249
g - 30-60%, and body mass greater than 1250 g,
in 20.05% [12]. In Russia, the incidence of BPD
is much lower (2.3 to 26.2%, depending on the
region), which scientists consider as a
hypodiagnosis of the disease [13, 14, 15]. The
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statistics of Ukraine, due to the comorbidity of
BPD, do not yet reflect the true incidence of the
disease, while the social and social monitoring
of such children is absent at all, and the effects
of BPD and the frequency of BPD in the older
age groups of children have not been studied
[16-20].

The purpose of the study was to perform
population stratification of the pediatric
population, taking into account a set of
regional-ecological factors relevant for the
assessment of the health of children with
dysplastic-dependent pathology of the BLS.

Methodology. A personalized analysis of
the available factors was performed in 116
children with BPD and 136 dysplastic-
dependent pathology of BPS of two
administrative regions of Ukraine (SPG; is the
first stratified population group), 252 healthy
children (SPG, is the second stratified
population group) [21-25]. When studying the
regional-population characteristics of groups of
healthy and sick, a specially designed expert-
prognostic card was filled, filled for each child
and containing data on the presence of BPD or
dysplastic-dependent pathology of BPS, as well
as characteristics of specific regional-ecological
clusters (RECs).In particular, according to
factual mapping information of regional envi-
ronmental management departments, four
groups of environmental factors are identified: a
group of factors characterizing climatic con-
ditions of living and demographic charac-
teristics (CDC): Xi4 — annual rainfall, X5 —
population density, X3 — population (urban /
rural population), X;7 — water use rate (for 1
resident), Xpg — drinking water pollution, Xz —
food contamination, X3, — general morbidity
rate: geo-ecological factors group (GEF): X; —
soil washout intensity, X, — soil contamination
with heavy metals, X3 — soil erosion, X, — dusty
soil load, Xs - soil type, X, - intensity of waste
generation, Xy — soil contamination level
(cesium, *'Cs), X,7 — erosion hazard, Xs — lead,
chromium,copper, nickel, zinc in the surface



atmosphere; group of hydro-environmental
factors (HyEF): X; — intensity of removal of
solid runoff and pollution of water objects from
diffuse sources, Xg — intensity of discharge of
polluted industrial wastewater, Xy — intensity of
discharge of polluted economic and household
wastewater, Xjo drainage of pollution water,
Xi1 — presence of landfills for storage of solid
household, industrial, agrochemical wastes,
X12 — mineralization of the aquifer, X;3 — areas
of flooding caused by economic activity, X;g —
level of pollutant discharge, as well as a group
of aero-ecological factors (AEF): waste genera-
tion, X, — level of waste accumulation, Xz —
presence of household waste landfills, Xz, —
level of air pollution, Xzs — level of radiation
background.

The problem, which is the basis of the new
methodology, is solved by the fact that measu-
rements of the level of radiation background
(X1), the content in the surface layer of the
atmosphere of heavy metals (X,), the content of
heavy metals in the soil (Xs3), pollution of the
surface layer of the atmosphere from stationary
sources ( Xz) and the level of accumulated
industrial waste (Xs), then for each of these
factors calculate the index of its relative entropy
by the formula h,=-kxlog,k, and stratification of
population groups is performed by RECs using
the integral indicator of the relative entropy of
the environment, which is calculated personally

for each group of individuals or for each person
or EQ =13 (°hy+°h,+Pha+...+°hy) /
> (Rhy+Rhy+Ths+...+7hy), where: k is the index
of the ratio of the measured indicator PX,to"X,
is its regional average, “h, is the total entropy
index the environment of the region caused by
the n factor onms and when the value of EQpis
within the range of 1.0 = 0.7 determine the
identity of a person or homogeneous ontoge-
netic group of persons to RECs; - with a high
level of environmental quality, 0.69+0.31-
RECs; - with an average level of environmental
quality, 0.30 and less to RECs3 - with low
environmental quality.

The practical implementation and imple-
mentation of the ecological-etiological principle
of stratification of the population groups of the
regions is possible not only in relation to BPD,
but also other pre-existing or nosologically
defined disorders, for example — dysplastic
pathology of BPS.

Using this copyright innovation, population
stratification was performed, resulting in the
division of administrative districts  with
alternative levels of environmental quality. In
Dnepropetrovsk region, the following districts
are identified as alternative in terms of
environmental quality: Nikopol district (with
low environmental quality level - RECs3) and
Tsarichan district (high level of environmental
quality - RECs;).

Table. Age-sex distribution of sampling groups of children depending on personalized
environmental quality and presence / absence of verified dysplastic pathology of BPS

Distribution of children by environmental clusters depending
on the availability of DDP
Age Sex RECs, RECs; Summary
SPG, SPG; SPG, SPG;
female 25 25 29 29 108
1-3 y.o0. male 28 30 34 34 126
both 53 55 63 63 234
female 33 33 31 31 128
3-7y.0. male 35 35 37 37 144
both 68 68 68 68 272
female 58 58 60 60 234
Summary male 63 63 71 71 270
both 121 121 131 131 504
242 262

Note: DDP is a dysplastic-dependent pathology of the bronchopulmonary system; RECs; is an environmental
cluster of a region with high environmental quality, RECs; is an ecological cluster of a region with low

environmental quality.
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Frequency, prognostic coefficients and
informativeness were determined  (using
mathematical analysis of variance) for each of
the 30 listed factors, with their comparative
characteristics in stratified population groups of
children (SPG) of Dnipropetrovsk and Kharkiv
regions. On the territory of servicing of the
respective medical-preventive institutions of
these four districts, groups of children with
BPD and, accordingly, their (children) number,
were formed by the method of "copy-pair"
control groups were formed.

Results. Analysis of habitat comparison
groups with different levels of background
radiation (Xzs) found that in SPG; children
living in areas with relatively high levels of
background radiation were significantly higher
than in SPG; children (55.2 + 3.1% and 17.1 +
2.5%, p<0.001); moreover, under conditions of
the same proportion of persons in SPG; and
SPG; (table 1), who live in areas with average
regional background radiation levels (SPG; -
29.0 £ 2.9% and SPG; - 27.0 + 2.8%, p>0.05),
among healthy children there was a signify-
cantly higher proportion of those living in areas
with a lower background radiation level (SPG; -
15.9 + 2.3% and SPG; - 56.0 + 3.1%, p<0.001).
The impact force (an indicator of the effect of a
factor on the difference between the compared
SPG) of this regional environmental factor was
n? = 21.0%, and its overall informativeness was
2,070 bits; accordingly, the pathometric value
of the factor ®PK,= +5,1 pat, and sanology is
®PKc= -5/4 pat, that is, this environmental
factor is characterized by the most expressive
potential for participation, both in the formation
of pathological processes, and in the sanoge-
netic management of health, as well as medico-
social prevention among children of SPG under
study (among the environmental factors studied,
it is ranked first). Analysis of habitat com-
parison groups based on lead, chromium,
copper, nickel, zinc in the surface atmosphere
(Xg) revealed that in SPG; the proportion of
children living in areas with relatively high
levels of Xg was significantly higher than
among children SPG, (56.7+3.1% and
17.54£2.4%, respectively, p<0.001); moreover,
under conditions of practically the same
proportion of individuals in SPG; and SPG;
residing in areas with average X levels (SPG; -
24.6 £2.79%, and SPG; - 31.3 + 2.9%, p>0.05),
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among healthy children there was a sig-
nificantly higher proportion of those living in
areas with a content of these metals in the
surface layer of the atmosphere below the
regional one (SPG; - 18.7 + 2.5% and SPG; -
51.2 + 3.1%, p<0.001). The impact of this
regional environmental factor was n? = 18.0%,
and its overall informativeness was 1,754 bits;
accordingly, the pathometric valuefactor 6PKp:
+5,1pat, and sanological is ®PK¢ = -4,4 pat, that
is, this environmental factor has a distinct
potential for participation, both in the formation
of pathological processes and in the sanogenetic
health management of the investigated SPG
(among the investigated factors it has second
place in the environment).

Analysis of habitat comparison groups based
on soil contamination by heavy metals (Xy)
revealed that in SPG; the proportion of children
living in areas with relatively high levels of
heavy metals was significantly higher than in
SPG; children (61.5 £ 3.1% and 27.4 + 2.8%,
respectively, p<0.001); however, a significantly
higher proportion of healthy children lived in
areas with moderate regional pollution by soil
metals (SPG; - 27.0 £ 2.8% and SPG; - 425 +
3.1%, p <0.05), and among healthy children
there was a significantly higher proportion of
those living in areas with relatively low levels
of heavy metals in soil (SPG; - 11.5 £ 2.0%,
SPG; - 30.2 £ 2.9%, p <0.001). The impact of
this regional environmental factor was 1> =
12.0%, and its overall informativeness was
1,142 bits; accordingly, the pathometric value
of the factor “PK,= + 3.5 pat, and sanology is
PKe = -4.2 pat, that is, this environmental
factor is characterized by a clear potential for
participation, both in the formation of patho-
logical processes and in the sanogenic health
management of SPGs studied. (third rank).

A medico-regional factor, such as general
morbidity (Xso), on the one hand, reflects one's
own incidence, the level of diagnostic activity
of the institutions and the availability of medical
care, on the other, may be evidence of the
accumulated negative impact of environmental
factors. An analysis of comparison groups by
the overall incidence rate (Xso) revealed that the
overall incidence of SPG; care facilities was
significantly higher than in SPG; children (52.8
+ 3.1% and 19.4 +2.5%, p<0.001); however, a
significantly larger proportion of healthy



children resided on the territory of service of
medical institutions with an average incidence
of the population (see table 1; SPG; -
24.242.7%, and SPG; - 42.1 + 3.1%, p<0.05),
and among the healthy children there was a
significantly higher proportion of those residing
in the territory of services of low-morbidity-
level treatment facilities (SPG; - 23.0 £ 2.7%
and SPG; - 38.5 + 3.1 %, p<0.001). The impact
of this regional environmental factor was n° =
12.0%, and its overall informativeness was
1,110 bits; accordingly, the pathometric value
of the factor *°PK,= + 4,3 pat, and sanology is
%pK = -2,2 pat, that is, this medical and social
factor has a distinct potential; in other words,
the diagnostic and prophylactic activity of the
medical and preventive institutions is an in-
fluential factor in the formation of indicators of
general morbidity and diagnosis of dysplastic-
dependent pathology, particularly in childhood.

Analysis of comparison groups by levels of
anthropogenic load from stationary sources
(X19) revealed that in SPG; the proportion of
children living in areas with relatively high
levels was significantly higher than in SPG;
children (44.0 £ 3.1% and 20.3 + 2.5%,
respectively, p <0.001); however, practically the
same proportion of healthy and sick children
lived in areas with an average regional level of
anthropogenic load from stationary sources
(SPG; - 36.5 £ 3.0%, and SPG; - 30.7 + 2.9%,
p> 0, 05), and among healthy children there was
a significantly higher proportion of those living
in areas with relatively low anthropogenic load
from stationary sources (SPG; - 19.4 + 2.5%
and SPG; - 49.0 = 3.2% , p<0.001).The impact
of this regional environmental factor was n° =
11.0%, and its overall informativeness was
1,014 bits; accordingly, the pathometric value
of the factor °PKp = + 3,3 pat, and sanology is
BYpKe = -3,0 pat, that is, this environmental
factor is characterized by a clear potential for
participation, both in the formation of
pathological processes and in the sanogenetic
management of health of the investigated SPG
(ranked fifth).

Analysis of comparison groups by levels of
waste generation (Xj;) revealed that in SPG; the
proportion of children living in areas with
relatively high levels of waste generation was
significantly higher than in SPG, children
(42.9+£3.1%, respectively, and 17.9+2.4%,
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p<0.001); however, almost the same proportion
of healthy and sick children lived in areas with
an average regional level of this factor (SPG; -
36.9 = 3.0% and SPG; - 36.9 + 3.0%, p>0.05),
and among healthy children, the proportion of
those living in areas with a relatively low level
of waste generation was significantly higher
(SPG; - 20.2 £ 2.5% and SPG; - 46.4 + 3.1%,
p<0.001). The impact of this regional environ-
mental factor was n® = 10.0%, and its overall
informativeness was 0.948 bits; accordingly, the
pathometric value of the factor *PKp = +3,8
pat, and theological is “PK¢ = -3,6 pat; The
level of waste accumulation (Xy) is also cha-
racterized by a similar pattern, since the
distribution of children with SPG under study is
completely the same as the distribution by
factor (Xz1). That is, the intensity of waste
generation and accumulation in the regions are
factors that are characterized by a clear potential
for participation, both in the formation of
pathological processes and in the sanogenic
management of public health. Analysis of
comparison groups by water use levels (for 1
resident) (Xi7) revealed that in SPG; the
proportion of children living in areas with
relatively high water use levels was signify-
cantly higher than in SPG; children (37.3£3.0%
and 11.5+2.0%, respectively, p<0.001);
however, almost the same proportion of healthy
and sick children lived in areas with an average
regional level of this factor (SPG; - 38.5£3.1%,
and SPG; - 44.8 + 3.1%, p>0.05), and among
healthy children, the proportion of those living
in areas with relatively low drinking water was
significantly higher (SPG; - 24.2 + 2.7% and
SPG; - 43.7 £ 3.1%, p<0.001). The impact of
this regional environmental factor was n?=9.0%,
and its overall informativeness was 0.929 bits;
accordingly, the pathometric value of the factor
YPKy=+5.1 pat, and the sanology is
YPK¢ =-2,5 pat.

Conclusions

1. For each of the 30 environmental factors
we have studied, its prognostic value,
pathometric and sanologic value have been
determined, which ensured the performance of
population-personalized risk assessment of the
dysplastic-dependent pathology of the BPS.

2. A new methodology for environmental
quality assessment has been substantiated,
proposed and tested, the application of which



allows to determine the differentiation of
regional preventive programs of BPD and the
dysplastic-dependent pathology of the BPS in
childhood.

3. Personalized regional  population
stratification of children with BPD and the
dysplastic-dependent pathology of the BPSwere
performed, and regional clusters (administrative
districts of the regions) wereidentified with an
alternative level of environmental quality.

4. The use of pathometric and sanometric

assessments (different levels) of environmental
factors can be significant to substantiate the
structure of targeted health, social, and regional
environmental programs for promoting the
health of the pediatric population.

The prospects for further research on these
issues are determined by the need to develop
algorithms for population and individual
prognosis of the dysplastic-dependent pathology
of the BPS in the antenatal period and at the
stages of postnatal ontogeny.

2020; 19 (3): 358-364.
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YHPABJIEHYECKHWE ACHEKTHI BEAEHUS 3JOPOBbSI IETEN: JUCIIIACTHYECKAS
HATOJIOTAA BPOHXOJETOYHOM CUCTEMBI C YYETOM 3KOJIOTMYECKOM
I'ETEPOI'EHHOCTMU CPE/bI

1 . .
Cymckuii I'ocyoapcmeennwiii Yuusepcumem, Cymol;
2
Ynusepcumem Meneoscmenma Obpaszoeanus, Kues,
3 . .
Xapvroeckuii Hayuonanvhuiii Yuueepcumem enympeHnux oel, Ykpauna

Pezrome. IlpoBenena mOMyNSAIMOHHAS CTpaTH(PUKANMS TMEIUATPUIECKON TMOMYNANUHA C yYETOM
KOMILJIEKCA PErHOHATBHO-IKOJIOTHYECKHIX (DaKTOPOB, aKTYaIbHBIX ISl OIIGHKUA COCTOSIHUS 3JI0POBBS JIeTeH ¢
TUCTUTACTUYSCKU3aBUCUMOM TAaTOJIOTHEH OpOHXOJIETOYHOM cucTeMbl. MccnemoBaHue MPOBOAWIOCE C
WCTIOJIb30BAaHMEM METOJIOB CHUCTEMHOIO MOIMYJSIHOHHOTO MOJICTUPOBAHUS MHOTO(AKTOPHOH CHCTEMBI
3[PaBOOXpAHEHUs] TIOJ] BJIMSHHEM PETHOHAIBHBIX M JKoJorndeckux Qakropos. s kaxkaoro uz 30
M3YYCHHBIX (aKTOPOB OKPYXAloMIel Cpeapl OINpENeleHa ero MPOTHOCTUYECKas, MaTOMETpUdecKas H
CaHOJIOTHYECKasl [IEHHOCTh, YTO 00ECHeYnsIo MPOBEACHHUE MOMYISIMOHHO-TIEPCOHATM3NPOBAHHONW OICHKH
pHCKa JTUCIIACTUYECKU3ABUCUMOW MATOJIOTHU OpoHXOoJeroyHod cucrembl. OO0OCHOBaHA, MPEJIOKEHA U
anpoOWpoBaHa HOBAash METOJMKA OIEHKH KauyecTBa OKPYKAIOIIEH Cpelbl, MPUMEHEHNUE KOTOPOU MO3BOJISIET
onpeaenuTh MudGepeHINaAI0 PErHOHANBHEIX TPOTpaMM MPOQPIIAKTUKA OPOHXOJETOYHON NUCIUIA3HHA U
JMCIUTACTHYECKU3ABIUCUMON TIATOJIOTHM  OPOHXOJIETOYHOW CHUCTEMBI B JEeTCKOM Bo3pacte. [IpoBeneHa
MEPCOHAIM3MPOBAHHAS PETHOHAJbHAS IOMYJISAIMOHHAS CTpaTUPHUKAIMSA JOeTell ¢  OpPOHXOJIErOYHOU
TUCTNIa3Wed W JHUCIUIACTUYECKH 3aBUCHMON TATONOTHEW OpOHXOJIETOYHOH CHCTEMBI, ONpeieleHBI
perHoHaNIbHBIE KIacTephl (aAMUHUCTPATHBHBIE pailoHbI 00JacTel) ¢ allbTepHATUBHBIM YPOBHEM KadyecTBa
OKpyXKaromed cpeapl. VCrmoib30BaHHE NATOMETPUYCCKUX U CAHOMETPUUYECKUX OICHOK (pa3iIWyHBIX
ypoBHei) (pakTOpOB OKpyKaroImel cpeibl MOKET UMETh BAXHOE 3HA4YCHHE JJIi 0OOOCHOBAHUS CTPYKTYPHI
LEJEeBBIX MEIUIIMHCKIX, COIHANBHBIX W PETHOHANBHBIX HKOJOTHYECKHUX MPOrpaMM I yKpPeTUIeHHs
3/I0POBBS MEINATPUIECKOTO HaCEIEHHS.

Aemop 013 KoppecnoHOeHyuu.
JdemuxoB Onexcuiit UropeBud — xanouoam Hayk no eocyoapcmeeHuomy ynpaenenuro, Cymcxui
T'ocyoapcmeennviti Yuueepcumem, Cymoi, Yxpauna

E-mail: 0.demyhov@management.sumdu.edu.ua
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