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INFLUENCE OF DRINKING WATER QUALITY
ON THE POPULATION HEALTH IN THE HULYAIPILSKYI
RURAL DISTRICT

Hryhorenko L. V.

Introduction. The data presented by us is characterize priority problems in the field of drinking water
supply and quality of drinking water that are relevant for many regions of Ukraine, including for
Hulyaipilskyi district of the Zaporizhzhskyi region, whose population receives drinking water with deviations
in some indicators from hygienic standards.

Objective - to study impact of mineral composition of drinking water on the health state population in five
experimental districts (Vozdvyzhenskyi, Komsomolskyi, Novozlativskyi, Uspenivskyi and Malynovskyi) of
Zaporizhzhskyi region in comparison with control Hulyaipilskyi district (with the lowest levels of diseases
among population).

Materials and methods. Study of drinking water quality from centralized and decentralized water supply
sources in Hulyaipilskyi district (102 studies in total). Indicators of general and primary morbidity among
adult population in Hulyaipilskyi district were studied for the last 5-year period (280 studies in total).
Indicators of general and primary morbidity among adult population in the individual hospital districts were
analyzed according to the medical records (350 studies totally).

Results. Deterioration of the qualitative composition of drinking water with an increased level of total
mineralization during 2015-2019 was established on the territory of individual rural areas: from 1.15 to 21.82
times. A reliably high level prevalence of kidney stones and diseases of the urinary system, diseases of the
circulatory system, hypertension, coronary heart disease was shown in the territory of rural districts:
Komsomolskyi, Novozlatopilskyi, Uspenskyi and Malinovskyi among adult population, compared with
average annual indicator in the Hulyaipilskyi rural district (p < 0.001).

Conclusions. There was a tendency to increase incidence of hypertension in all rural hospital areas during
2015-2019 years. Statistically significant correlation of average strength were revealed between individual
components of the mineral composition of drinking water: hardness, dry residue, total mineralization and
prevalence of 111, X1V classes of diseases by ICD-10 (r = 0.30, p < 0.05).
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carried out in Ukraine shows that in some

INTRODUCTION regions of the country drinking water does not

Drinking water is one of the most important
components of natural environment, which has
a significant impact on public health. It plays a
significant role in human life, in ensuring the
sanitary and epidemiological well-being of
population, but at the same time poor quality of
drinking water can be a factor influencing to the
development of somatic and infectious diseases
[1-3].

Monitoring of drinking water quality from
centralized water supply systems, which is
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always meet regulatory requirements [4].

The largest number of underground water
intakes with unconditioned drinking water is
operated in Dnipropetrovsk region. The mineral
composition of groundwater has deviations
from hygienic standards for the largest number
of indicators (from 3-4 to 7-8) [5]. Outbreaks
of non-conditioned drinking water from
groundwater intakes are registered in
Dnipropetrovsk, Kirovohrad, Kherson, Odesa,
Lviv, lvano-Frankivsk regions [6].
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Trends relevant to public health are
characterized by reports of a decrease in
reported outbreaks of water etiology, according
to official annual statistical reports of state
water supply control systems, on the
background of actual annual increasing the
proportion of water outbreaks in individual
water supply systems and extensive rate of
outbreaks, associated with shortcomings of
sanitary nature in the state water supply
systems. There are no official data on the
proportion of water outbreaks associated with
distribution network of centralized water supply
systems and elimination of deficiencies, caused
by use of untreated drinking water or
insufficient groundwater treatment in the
decentralized water supply systems [7-12].

Results of our previous research works
confirmed hypothesis of the impact salt and
mineral composition of drinking water on the
infectious and non-infectious morbidity among
population of Dnipro region. It is determined
that population of the northern part of Dnipro
region consumes chlorinated tap drinking water
with a slightly higher content of organic matter
(ammonia nitrogen, nitrites, nitrates, oxidation
and pH), as evidenced by the results of our
previous studies [13]. It is known that nitrates
and high levels of organochlorine compounds
are carcinogens [14]. Thus, in the north of
Dnipro region, even in ecologically favorable
rural conditions, there is a higher incidence of
congenital anomalies (57.57 + 3.37), circulatory
system anomalies (10.83 +0.81), neoplasms
(19.48+1.73), which is explained by
carcinogenic, mutagenic and embryotoxic effect
of organochlorine compounds in tap drinking
water from centralized water supply systems
[15-17].

In our opinion, tendency to increase level of
non-communicable diseases blood and
hematopoietic organs, anemia, circulatory
system, digestive system, urogenital system
among population is associated with increased
content of macro-and micronutrients (Ca, Mg,
Fe, F, Zn) and salt composition (total hardness,
dry residue, chloride and sulfate content) in
drinking water from wells in the south of
Dnipro region. In particular, increased iron
content in water from centralized systems of
individual wells in the rural areas: absolute
values (minimum-—maximum content) was
varied from 0.45-0.80 mg/dm® (2.25-4 MPC)
to 0.85-0.90 mg/dm?® (4.2-4.5 MPC) caused a
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high relative risk of circulatory system diseases
(RR =2.50, p < 0.05) [18].

The relevance of study is unquestionable,
as over the last 40 years, almost no authors,
who cared about impact of drinking water on
the health of rural residents.

OBJECTIVE

Objective — to study impact of mineral
composition of drinking water on the health
state population in five experimental districts
(Vozdvyzhenskyi, Komsomolskyi, Novozla-
tivskyi, Uspenivskyi and Malynovskyi) of
Zaporizhzhskyi region in comparison with
control Hulyaipilskyi district (with the lowest
levels of diseases among population)
MATERIALS AND METHODS OF
RESEARCH

According to the salt composition of
drinking water experimental group was
identified. It includes adult population in the
five experimental districts (Vozdvyzhenskyi,
Komsomolskyi, Novozlativskyi, Uspenivskyi
and Malynovskyi) and control group: rural
population of Hulyaipilskyi district.

The basic criteria of study experimental and
control district was types of water supply (in
the experimental districts — majority of water
sources were decentralized — public and private
wells, which were not control by sanitary
inspection). In the control (Hulyaipilskyi
district) was used water from centralized
systems, which was control by sanitary service
of the region. In the control district was
observed the lowest levels of diseases among
population, according to the data of official
statistical reports for the las five years.

Study of drinking water quality from
centralized and decentralized water supply
sources in  Hulyaipilskyi  district  of
Zaporizhzhskyi region was studied according to
the sanitary-chemical analysis: average values
of average daily concentrations of total
hardness, dry residue, chlorides, sulfates (102
studies in total). Indicators of general and
primary morbidity among adult population in
Hulyaipilskyi district were studied according to
the statistical reporting from regional
information center of health care department for
the last 5-year period (280 studies in total).
Indicators of general and primary morbidity
among adult population in the individual
hospital districts were analyzed according to the
medical records: case histories and dispensary
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cards in outpatient clinics of Hulyaipilskyi rural
district (350 studies totally).

Analysis indicators of diseases was carried
out by method of retrospective continuous
observation (statistical form Ne 20). Statistical
grouping of materials about prevalence of
diseases and morbidity of population carried
out in accordance with «International Statistical
Classification of Diseases» (ICD-10). The Excel
package was used for the initial preparation of
tables and intermediate calculations. The main
part of mathematical processing performed on
PC wusing the standard statistical package
STATISTICA 10.0 portable. Cluster analysis
allowed us to divide territory of region in a
multidimensional space into hospital districts:
Hulyaipilskyi,  Vozdvyzhenskyi, = Komso-
molskyi, Novozlatopilskyi, Uspenivskyi,
Malinovskyi, which differ both in the character
of water supply (mainly centralized and with
imported drinking water) and in the salt
composition of drinking water. Mathematical
processing included the following methods:
calculation of primary statistical indicators,
identification of differences between groups on
statistical grounds; establishment of
dependence by means of one-factor and

multifactor linear regression analysis, methods
of multidimensional statistics (cluster analysis),
relative risks.

RESULTS AND DISCUSSION

The characteristic feature of water supply
systems in the settlements of the given area is
that drinking water is not subject to additional
treatment, although such indicators as hardness,
dry residue, mineralization of water does not
meet the requirements of DSanPiN 2.2.4-171-
10 «Hygienic requirements for drinking water
intended for human consumptiony.

Majority of the rural population uses
imported drinking water. It was established that
the worst quality of drinking water is observed
in Komsomolskyi and Uspenovskyi hospital
units. The level of total mineralization on the
territory of experimental district fluctuated in
the  limits  (1731.9-1970.87) mg/dm® in
Komsomolskyi and (1350.8-2182.2) mg/dm? in
Uspenovskyi  hospital units (by absolute
values).

The average statistical values for indicators
of drinking water quality in the experimental
and control districts represented in the (tab. 1).

Table 1

Statistical difference in drinking water quality in the different water supply systems
in the experimental and control areas (M £+ m)
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Rigidity 7,32 0,38 8,31 0,50 1,56 0,120 1,748 0,026
Sulfates 1188,31 | 130,58 868,71 81,69 2,07 0,040 2555 | <0,001
Ca 76,66 4,09 64,05 4,32 2,11 0,036 1,115 0,661
Mg 35,37 2,04 36,40 3,04 -0,28 0,780 2,230 0,001
Fe 0,17 0,04 0,15 0,01 0,31 0,752 8,362 | <0,001
Zn 0,09 0,003 0,08 0,004 1,08 0,049 1,618 0,054
Cu 0,09 0,005 0,09 0,007 0,14 0,888 1,725 0,029
F 0,13 0,006 0,24 0,02 485 | <0001 | 14,902 | <0,001
pH 7,68 0,033 7,62 0,05 0,88 0,378 2321 | <0,001
Al 0,06 0,003 0,07 0,003 346 | <0001 | 1,285 0,314
Ammonia 0,14 0,01 0,14 0,008 0,11 0,910 2,164 0,002
nltrogen
Nitrates 1,94 0,39 3,37 0,43 2,44 0,016 1211 0,442
Oxidation 3,73 0,19 3,00 0,21 247 0,015 1,201 0,463
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Analysis of diseases of population in the
control and experimental districts. The
results of our data show that during last 5 years
there is a probable increase in the incidence of
diseases of circulatory system with the highest
level in Vozdvyzhivskyi (4652.17 cases per
100 000 population), Komsomolskyi (3071.97
cases) and Novozlatopilskyi (4596.91 cases)
hospital districts (p <0.001). The incidence of
diseases of circulatory system in these hospital
districts exceeds average level in Huliaipilskyi
district (3048.56 cases per 100 000 population)
in 1.53, 1.01 and 1.51 times, respectively.

The probably high incidence of hypertensive
disease (HD) was registered in Vozdvy-
zhivskyi, Komsomolskyi, Novozlatopilskyi and
Uspenivskyi districts (p < 0.001). Incidence of
coronary heart disease (CHD) per 100000
population was shown on the level (588.6
cases) in the control district — Huliaipilskyi
against experimental districts — VVozdvyzhivskyi
(1026.92 cases); Komsomolskyi (616.96 cases);
Novozlatopilskyi (1428.46 cases); Uspenivskyi
(659.78 cases) and Malynivskyi (1137.42 cases)
hospital districts. Thus, there is a probable
increase for this class of diseases among adult
population in the relevant hospital areas on
1.74; 1.05; 243; 112 and 1.93 times
(p < 0.001).

Probably high incidence of kidney stones
and urinary tract diseases was registered only
on two hospital districts: Vozdvyzhivskyi
(87.66 cases) and Komsomolskyi (179.9 cases)
on the background of (69.6 cases per 100 000
population) in Huliaipilskyi district (p < 0.001).
There is shown increase of incidence for this
class of diseases among adult population in
Vozdvyzhivskyi and Komsomolskyi hospital
districts on 1.26 and 2.58 times, respectively.

There was a probable increase prevalence of
diseases of circulatory system in the
Uspenivskyi (37002.87 cases) and Malynivskyi
(39375.45 cases) hospital districts, which
exceeds average level (36757.75 cases per
100 000 population) on 1.01 and 1.07 times
(p <0.001).
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Increasing prevalence of HD was found in
the territory of Uspenivskyi (18571.69 cases)
on 1.02 times and Malynivskyi on 1.15 times
(20980.25 cases) hospital districts against
(18149.8 cases) in the Huliaipilskyi district.
The prevalence of coronary heart disease per
100000 of adult population was: in
Novozlatopilskyi (10090.41 cases) and
Uspenivskyi (12535.89 cases) hospital districts
against (7921 cases) in Huliaipilskyi rural
district. There is a probable increase in the
prevalence this class of diseases compared with
an intensive rate in the Huliaipilskyi district (on
1.27 and 1.58 times).

Probably high level of prevalence the kidney
stones and urinary tract diseases was registered
in Komsomolskyi (179.9 cases per 100 000
population), Novozlatopilskyi (205.15 cases)
and  Uspenivskyi  (213.81 cases) hospital
districts  against  (145.7 cases) in the
Huliaipilskyi district. The increased prevalence
this class of diseases in the Komsomolskyi,
Novozlatopilskyi and Uspenivskyi hospital
districts was 1.23, 1.41 and 1.47 times,
respectively (p < 0.001).

The low level prevalence of all classes of
diseases was registered in the territory of
Huliaipilskyi, Vozdvyzhivskyi and
Komsomolskyi hospital districts, except the
prevalence of kidney stones and urinary tract
diseases.

Compared with prevalence diseases of the
circulatory system among the adult population
in Huliaipilskyi district, this class of diseases is
also characterized by the dynamics of growth at
the population of city Hulyaipillia during 2015—
2019 years. In the city Hulyaipillia was shown
increased prevalence diseases of the circulatory
system: in 2016 year 3.73 %0 (against
3.01 Y%o00); in 2017 — 4.15 %o00; in 2018 —
2.54 %000 and in 2019 —4.20 %0000.

We calculated indicators of relative risk
(RR) of health disorders according to the levels
of disease in the five experimental districts,
where population consumed drinking water
from decentralized water supply systems
(tab. 2).
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Table 2
Indicators of relative risk of disease among population in the experimental districts
. Water quality Relative risk 0
Classes of diseases indicators (RR)* 95 % ClI
II1. Diseases of blood and hematopoietic pH 4,27 3.50_5,04
organs
. Cu 2,99 2,07-3,92
I11. Anemia
pH 4,27 3,50-5,03
IX. Diseases of circulatory system Fe 2,50 1,60-3,41
XI. Diseases of digestive system Cu 4,03 3,02-5,03
XIII. Diseases of the musculoskeletal pH 2,04 1,34-2,75
system nitrites 3,82 2,26-5,39
XVII. Congenital anomalies pH 3,05 2,34-3,76
XVII. Congenital anomalies of the chlorides 1,90 1,16-2,65
circulatory system Mn 7,60 5,42-9,78

*At the level of p < 0,05

CONCLUSIONS

1. Results of our study allowed to
establish the most informative indicators with
the highest values of relative risk factors, which
are primarily respond to changes in the salt and
chemical composition of drinking water from
decentralized water supply systems in the five
experimental districts are the following marker
nosologies: diseases of the blood and
hematopoietic organs (RR=4.27, p<0.05),
anemia (RR =4.27, p<0.05), diseases of the
circulatory system (RR=2.50, p<0.05),
digestive organs (RR=4.03, p<0.05),
muscularskeletal system (RR =3.82, p < 0.05),
congenital anomalies (RR =3.05, p<0.05),
congenital anomalies of the circulatory system
(RR =7.60, p < 0.05).

2. There is shown a probably lower level
of morbidity on some nosological forms among
adult population in Huliaipilskyi control
district: diseases of the circulatory system
(2626.17 cases); hypertension (1250.16 cases);
coronary heart disease (428.44 cases), kidney
stones and urinary tract diseases (38.60 cases
per 10 000 population) (p <0.001). On our
opinion, the population of control region
consume for the last 5 years of observation
(2015-2019) drinking water from centralized
systems, which is constantly control by sanitary
service.

3. It was established that a high level
prevalence of kidney stones and diseases of the
urinary system, diseases of the circulatory
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system, hypertension, coronary heart disease
was shown in the territory of experimental rural
districts among adult population, compared
with average annual indicator in the
Hulyaipilskyi control district (p < 0.001). We
consider that it is connected with constant using
of drinking water from the public and private
wells during 2015-2019 years, which were not
control by sanitary inspection of the region.

4. It was established that incidence rate per
100 000 population exceeded average district
and regional average levels for the disease of
I, XIV classes in  Vozdvyzhivskyi,
Komsomolskyi and Novozlatopilskyi hospital
districts. During period from 2015 to 2019
years there is shown a probable increase
prevalence of diseases in Novozlatopilskyi,
Uspenivskyi and Malynivskyi hospital districts
(by the I, XIV classes of diseases)
(p <0.001).

PROSPECTS FOR FUTURE STUDIES

Further study of influence of chemical
composition of drinking water on the state of
health of population living in the rural
settlements is promising. Because Ukraine
takes one of the first places in Europe by the
level of morbidity of such diseases as
circulatory system, coronary heart disease and
hypertension illness in the adult population.
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BILIUB SIKOCTI IATHOI BOJU HA 3JIOPOB'SI HACEJIEHHS
Y I'YJSIMIIUIBCBKOMY CLJIBCHbKOMY PAMOHI

I'puzopenxo JI. B.

Beryn. IlpencraBmeHi HamMu JaHI XapaKTEepPH3YIOTh IMPIOPUTETHI B cepi MUTHOTO BOJOIOCTAYaHHS
mpoOJeMr SKOCTI MUTHOI BOXM, aKTyalbHI UIg 0araThbOX peErioHiB YKpalHW, B TOMY YHCH 1 UId
TNynsiiminecbkoro paiioHy 3amopi3pkoi 001acTi, HaceleHHsI IKOTO OTPUMY€E TMHUTHY BOAY 3 BIIXWJICHHSIMH 3a
OKPEMHUMH MTOKa3HUKAMH BiJ TiTi€HIYHUX HOPMATHUBIB.

Mera. BuBYUMTH BIDIMB MiHEpaJbHOTO CKJIANy MUTHOI BOAM HA CTaH 370POB’S HACEJEHHSA Yy I'STH
eKCIepUMeHTANBHNX paiioHax (Bosmsmxencbknit, Komcomonscpkmii, HoBo3naTiBchkuid, Y CIIEHIBCHKUIT Ta
ManuHiBChKHiT) 3amopi3pkoi 007acTi, MOPIiBHAHO 3 KOHTPOIBHUM [ yIsSHImiasChKIM paioHOM (3 HAMHIDKINM
piBHEM 3aXBOPIOBAHOCTI Cepe]] HACEICHHS).

Martepianun Ta Meroau. BuBUeHHS SKOCTI NMHUTHOI BOAM 3 IEHTPATI30BAHMX Ta ICIEHTPATI30BAaHUX
JDKepel BoJormocTavdaHHs | ynsaiminscekoro paioHy (Bcboro 102 mocmimkenns). [loka3sHHKH 3arajbHOI Ta
TIEpPBUHHOI 3aXBOPIOBAHOCTI Cepe]l AOPOCIOro HaceneHHs [ yIsaiIiTbCchKoTo paiioHy Oyl BHBUYEHI 32 OCTaHHI
5 pokiB (3aranom 280 mocimimkens). [loka3HUKK 3araibHOI Ta IEPBUHHOI 3aXBOPIOBAHOCTI Cepesl JOPOCIOTO
HACEJICHHS B OKPEMHX TOCIITABHUX OKPYrax OyiH MpoaHalli30BaHi BiAMOBIAHO 10 MEAWYHOI TOKYMEHTAIii
(Bchoro 350 mOCTIIKCHB).

Pe3yabTaTu. BcTaHOBIEGHO BiIXMIICHHS SIKICHOTO CKJIaXy MUTHOI BOAM 3 IiJBUIICHHSM PIiBHA 3arajbHOi
MiHepamizanii Ha mpoTs3i 2015-2019 pp. Ha TepuTOpii OKPEMHX CITBCHKIX NUITBHALE: Bix 1,15 no 21,28 pasis.
BusiBneHO JOCTOBIpHO BHCOKHA PIBEHb PO3MOBCIOKEHOCTI KaMCHIB HHUPOK 1 CEYOBOJIB, XBOpOO CHCTEMHU
KPOBOOOITY, TIIEPTOHIYHOI XBOPOOH, IIIEMIYHOT XBOpOOU cepisi Ha TEPUTOPIIX JTIKAPHIHUX aMOyIaTOpii:
Komcomoubcbkoi, HoBo3naTomoiabebkol, YcrmeHebkoi i MajnHIBChKOI, Y MODIBHSAHHI 3 CEpeAHbOPIYHUMHU
nokaszHukamu y ['ynsiininecekomy paitoni (p < 0,001).

BucHoBku. BusBieHa TeHAeHIis M0 30UTBIICHHS 3aXBOPIOBAHOCTI Ha TINEPTOHIYHY XBOpPOOYy B YCIX
CUTbCBKHX paiioHHHX amoOymatopisx 3a 2015-2019 piusmit mepion. BusiBieHO CTaTHCTHYHO 3HAYYIII
KOPEJIALIHHI 3aIeXHOCTI CepeIHbOl CHIIM MK OKPEMHMH KOMIIOHEHTAMHU MiHEPAJIbHOTO CKJIady MUTHOI BOIM:
JKOPCTKICTB, CYXHI 3aJIMIIOK, 3arajilbHa MiHepalizallis i po3MOBCIOKeHICTIO 3axBopioBanb |l XIV xmacis
xBopob 3a MKX-10 (r = 0,30, p < 0,05).

K/TIOYO0BI C/IOBA: cinbchbKi paiioHH, TUTHA BOJIA, CEPeIHBOPITHIIA MOKa3HUK, MiHepanbHUH ckmam, 111,
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IH®OOPMAIIA ITPO ABTOPA

I'puropenko Jlio6oB BikTtopiBHa, 1.Mem.H., IOHeHT Kadeapu TirieHHW, ekoJyorii Ta oxopoHd mpami, Y
«uinponerpoBcbka MeanuHa akamemis MO3 Vkpainm», CobopHa mmromia, 2, Huimpo, Ykpaixa, 49027, email:
hryhorenkoluibov@ukr.net, ORCID ID; https: //orcid.org/0000-0002-9517-5975

BJINSIHUE KAYECTBA IUTHEBOM BOJIbI HA 3/JOPOBBE HACEJEHMUSI
B I'YJASUNOJbCKOM CEJbCKOM PAMOHE

TI'puzopenxo JI. B.

Beenenue. IlperncraBneHHblE HaMH JaHHBIE XapaKTEPHU3YIOT TIPHOPUTETHbIE B CQepe IHTHEBOTO
BOJIOCHA0KEHHMS POOJIEMbI BOJOCHAOXKEHNS M KauecTBa MIMTHEBOH BOJIBI, aKTyaJIbHBIE 11 MHOTHX PErHOHOB
YkpauHBL, B TOM 4Ymciae W A ['yIIHIONBCKOTO paiioHa 3amopoKCKOH 001acTH, HaceleHHEe KOTOpPOTo
MOJIy4aeT MUTHEBYIO BOAY C OTKIOHEHHSIMU 10 OTAEIBHBIM MOKA3aTeNsIM OT THTHEHUYECKIUX HOPMAaTHBOB.

Hesb. M3yunTs BIMsSHHE MUHEPAIBHOIO COCTaBAa MUTHEBOM BOJBI HA COCTOSHUE 30POBbS HACEIEHUS B
MSITH SKCIICPUMEHTANBHEIX paiioHax (Bo3aemxenckuii, Komcomonbckuii, HoBo3nmaToBckuil, Y ClICHOBCKUI U
ManmHoBCcKHi) 3a0pOXKCKON 00J1aCTH, IO CPAaBHEHHIO ¢ KOHTPOJIBHBIM [ yJIAHIONBECKUM paiioHOM (C HU3KUM
YpPOBHEM 3a00JICBAEMOCTH CPE/I HAaCEIICHUS).

Marepuansl M MeToAbl. HM3ydyeHue KauecTBa MNUTHEBOM BOABI M3 ILIEHTPAIM30BaHHBIX U
JICLICHTPAIM30BaHHBIX MCTOYHUKOB BojocHaOxenus ['yisiimonbekoro paifona (Bcero 102 nccnenoBaHus).
Iokazarenu oOIeil M NMepBUYHON 3a00JIEBaEMOCTH CpeIH B3pOCIOro HaceneHus ['ymnsifnoibckoro paiioHa
Obutn M3ydeHbl 3a mocneanue S yer (Bcero 280 mccnmenoBanuii). Ilokaszatenm oOmedl W mHepBUYHOM
3a00JICBAEMOCTH  CpeOd  B3POCIOr0 HACENCHHWS B  OTHCIbHBIX TOCHUTAIBHBIX  OKpyrax ObLiM
MPOaHAM3UPOBAHbI B COOTBETCTBHU C MEIMIIMHCKOM JOKyMeHTaruel (Bcero 350 ucciieoBaHui).

PesysbTaThl. YCTaHOBIEHO OTKJIIOHEHUE KAUECTBEHHOIO COCTaBa MUTHEBOI BOJBI C MOBBIIICHUEM YPOBHS
o6eit Munepanuzanuu B Tedenue 2015-2019 rr. Ha teppuTtopun OTJAENbHBIX CEIbCKUX ydacTKoB ot 1,15 1o
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21,28 pa3. BbIsfiBIE€HO 1OCTOBEPHO BBICOKHI YPOBEHb PACIPOCTPAHEHHOCTU KaMHEH MOYEK U MOUETOYHUKOB,
OoJsie3HEel CHCTEeMBI KpPOBOOOpAalIEHHs, T'MIEPTOHMYECKOW OO0Ne3HH, HIIeMHYecKod OoJie3HM cepala Ha
TeppuTOpUsiX OOJBHUYHBIX amOynaropuii: Komcomonbsckoi, HoBoznaronosnbckoil, YcmneHckoil U
MaJMHOBCKOI, [0 CPABHEHHIO CO CPEIHEr0I0BbIMHU MoKa3aTensamu B ['ymstiinonsckom paitone (p < 0,001).

BruiBoabl. BeisgBieHa TeHaeHINS K yBEIMYCHHUIO 3a00JI€BaEMOCTH TMIEPTOHHYECKOH OOJIE3HBIO BO BCEX
CEJIbCKUX PaMOHHBIX MOMMKIMHHMKAX 3a 2015-2019 neTtHuit nmepuoa. BeIsBIEHO cTaTUCTHYECKH 3HAYMMBIE
KOpPPEJAIHMOHHbIE 3aBUCUMOCTH CpeJHEH CHIIBI MEXy OTJACIbHBIMU KOMIIOHEHTAMU MHHEPAJIbHOTO COCTaBa
MUTHEBOH BOJIBI: KECTKOCTh, CYXOW OCTATOK, 00Iasi MHHEpAJIM3alUs U paclpoCcTpaHEHHOCTHIO 3a001eBaHuN
111, XTIV xnaccos 6onesneit mo MKB-10 (r 0,30, p < 0,05).

KIIFOYEBBIE CJ/IOBA: cenbckue palioHbl, MUThEBas BOJa, CPEAHEr0JJOBOM MOKa3aTeslb, MUHEPATbHBIN
cocras, 111, XIV kinaccel 3a601eBanuii
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