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PREVALENCE OF DISEASES AMONG CHILDREN POPULATION
IN DNEPROPETROVSK REGION (UKRAINE),
CORRELATED WITH DETERIORATION OF DRINKING WATER QUALITY

Hryhorenko L., Shchudro S., Shevchenko A., Rublevska N., Zaitsev V.
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In Ukraine 72.3% of water supply systems do not com-
ply with sanitary norms due to a lack of sanitary protection
zones, 17.4 % of water supply systems lack of necessary
treatment facilities and 18.2% do not have disinfecting
facilities [4]. In some regions 30-70% of pipes are worn
out [14]. Many rural water systems lack treatment and
disinfecting facilities [19]. Only a quarter of rural areas
have a centralized water supply [20]. The rest of popula-
tion use decentralized water sources such as wells [23]. In
2013, 12.6% of drinking water samples from the centralized
system did not comply with sanitary requirements due to
sanitary and chemical indicators; 4.1% of samples were
unsatisfactory due to bacteriological indicators [26]. For
decentralized water samples, these percentages were 31.9%
and 20.6%, respectively [29].

The purpose of our research was to study dynamics
prevalence of diseases among children’ population in the
separate rural tacsons of Dnepropetrovsk region; to carry
out correlation analysis between some indicators of drink-
ing water quality and prevalence of diseases.

Material and methods. Research indicators of preva-
lence of diseases was carried out in the 6 types of tacsons of
Dnipropetrovsk region (Ukraine) during 2008 —2013 years.
We carried out correlation analysis between some indicators
of drinking water quality from centralized (totally 38 260
indicators) and decentralized water sources (totally 24586
indicators) with indicators of prevalence of diseases among
children population (totally 522720 indicators). Descrip-
tive statistics including mean and standard deviation was
calculated for quantitative variables. Beyond descriptive
statistics, correlation analyses were used to examine the
association between knowledge, attitudes and practices and
each of the background characteristics. A p-value <0.05 was
considered as statistically significant. Statistical processing

was carried out with the use of package STATISTICA 6.1
(serial number AGAR 909E415822FA).

Results and their discussion. Most widespread in the 1
tacson among children population were diseases of respira-
tory organs (54.94%), digestion organs (6.49%), skin and
hypoderm (4.11%), endocrine system (3.20%), blood and
hematopoesis organs (2.92%), nervous system (2.71%),
anemia (2.88%). It had been shown that the lowest level I
class of diseases was observed among children population
in the 3 tacson (269.13+11.94) %, (p<0.05), with negative
growth rates both in the rural districts (- 45.4 %) and in the
region (- 55.8 %) (Fig. 1).

The greatest level prevalence I class of diseases was
observed in 2 tacson (696.72+69.81) %, with positive
growth rates: on the districts (+41.3%) and in the region
(+14.4%). Thus, prevalence of all class of diseases ex-
ceeded an average district indicator: in 2 tacson (on 1.41
times); in 4 tacson (on 1.02 times); in 5 tacson (on 1.17
times); an average regional indicator was increased in 2
tacson (on 1.14 times). Prevalence of oncological diseases
in dynamics during 2008 - 2013 years was characterized by
areliable decline by the tacsons of Dnipropetrovsk region:
from (43.09+5.38) in the 1 tacson to (39.30+3.16) cases on
10 000 children population (p<0.05). However, the great-
est level of prevalence II class of diseases was observed
in 3 tacson: (69.40+3.42) %,, (p<0.001), with positive
growth rates on the districts (+62.1%), and in the region
(+16.5%). The greatest increase prevalence of the blood and
hematopoetic organs diseases takes place among children
population in 2 tacson: on the districts (+10.0%), and in the
region (+33.1%); in 5 tacson: on the districts (+7.1%), in
the region (+29.6%); in 6 tacson: on the districts (+15.8%),
in the region (+42.7%). Prevalence of anemia in all tacsons
of the region was the following: 2.88% - in the 1 tacson;
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Fig. 1. Prevalence of diseases (1, 11, Il classes) among children population
at the age up to 14 y.o. in the 3 tacson of Dnepropetrovsk region during 2008 - 2013 years
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Fig. 2. Prevalence of diseases (XI, XIII, XIV) classes among children population
at the age up to 14 y.o. in the 3 tacson of Dnepropetrovsk region during 2008-2013 years

3.77% - in 2 tacson; 2.66 % - in 3 tacson; 2.61% - in 4
tacson; 3.59% - in 5 tacson; 4.51% - in 6 tacson.

For the bones and muscular system diseases was char-
acterized a positive growth rates in the next tacsons: in
2 tacson — (from +22.8 to+20.1)% on the districts and in
the region; in 3 tacson: (from +7.7 to +5.4)%; in 4 tacson:
(from +22.2 t0+9.6)%. It should be noted, that the most
expressed increase for prevalence of urogenital system
diseases was observed among the peasants in 1 - 3 tacsons,
the less expressed increase this class of diseases was in
4 - 6 tacsons. The higher prevalence XIV class of diseases
was revealed for children in 3 tacson: (555.70£16.46)%,,
(p<0.001), with a positive growth rates both on the districts
and in the region: from +39.0 to +4.1 % (Fig. 2).

Analysis of a cross-correlation connection has been
showed, that on a prevalence of infectious and parasitic dis-
eases among the children up to 14 y.o. was influenced salt
composition of drinking water from decentralized sources:
in 1-2 tacsons — dry residue, chlorides, sulfates (r=0.87,
p<0.001); in 4 tacson — general inflexibility, dry residue,
chlorides, sulfates, calcium, magnesium (r=0.73-0.89,
p<0.001); in 5 — 6 tacsons — general inflexibility (r=0.82,
p<0.001). The high significant cross-correlation connec-
tion was characterized between prevalence of anemia at
the children with content of Mg, Fe (r=0.76, p<0.001). In
2 tacson prevalence of blood and hematopoetic organs dis-
eases (r=0.87, p<0.001) and anemia (r=0.95, p<0.001) were

strongly correlated with content of Ca, Mg, Fe.In2 - 6
rural tacsons prevalence of endocrine diseases at the chil-
dren was correlated with all indicators of salt composition
of water, except Ca, Mg, Fe in 2 tacson (r=0.87 — 0.95,
p<0.001); in 3 tacson — with general inflexibility and Fe
(r=0.71, p<0.001), in 56 tacsons — with Fe (r=0.87 —0.95,
p <0.001). In water of the 1 tacson prevalence of these dis-
eases correlated only with a dry residue (1=0.74, p<0.001).

In 3-6 tacsons was revealed a high significant cross-
correlation connection between prevalence of blood and
hematopoetic organs diseases (r=0.87, p<0.001) and
anemia (r=0.95, p<0.001) among 14 y.o. peasants — with
content of iron in the drinking water. Prevalence of con-
genital anomalies of blood circulation system was corre-
lated with iron in water of the 6 tacson (1=0.74, p<0.001).
Prevalence of oncological diseases at the children up
to 14 y.o. was strongly correlated with all indicators of
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salt composition in 5-6 tacsons, except content of iron
(r=0.76-0.81, p<0.001). Primary, prevalence of anemia
among rural children in 1 tacson was strongly correlated
with all inorganic components of drinking water: Zn, Cu,
Mn, F, Al, nitrogen ammonia, nitrites, except pH, nitrates,
oxidability (r=0.76, p<0.001); in the 2, 4, 5 tacsons — with
all these inorganic components (r=0.74-0.95, p<0.001).
Similar trend was observed for the prevalence of blood
and hematopoetic organs diseases among children in the
2,4, 5, 6 tacsons (r=0.87, p < 0.001). Finally, prevalence
of endocrine system diseases was correlated with pH in the
3 tacson (r=0.71, p<0.001); prevalence I class of diseases
was correlated with pH, nitrates, oxidability in 4 tacson
(r=0.74 — 0.89, p<0.001) and in 5 tacson (r=0.70 — 0.83,
p<0.001). Congenital anomalies of blood circulation system
were correlated with Zn, Cu, Mn, F, Al, nitrogen ammonia,
nitrites in the 6 tacson (r=0.74, p<0.001).

Nitrate concentration above the recommended value
of 10 mg/L is dangerous to pregnant women and poses
a serious health threat to infants less than three to six
months of age because of its ability to cause methaemo-
globinaemia or blue baby syndrome in which blood loses
its ability to carry sufficient oxygen [7,12,13]. Malomo et
al [21] reported nitrate concentrations up to 124 mg/L and
nitrite up to 1.2 mg/L in shallow groundwater near pol-
lution source in southwest Nigeria. These concentrations
were unusually high. The common concentrations are a
little above 10 mg/L for NO, and 0.06 mg/L for NO,"as
reported by previous investigators [2,18]. Nitrate is one
of the most widespread chemical contaminants in aquifers
around the world [25]. Results from several epidemiologic
studies have suggested an association between prenatal
exposure to nitrates in drinking water and birth defects in
offspring, including neural tube defects (NTDs) [5,9,10],
central nervous system defects overall [ 1], oral cleft defects
[10], musculoskeletal defects [22], and congenital heart
defects [8]. In these studies, was noteworthy that previous
associations observed between birth defects and nitrates
in drinking water were often observed at levels below the
current allowable maximum contaminant level for nitrate
(10 mg/L as nitrate-nitrogen or 45 mg/L as total nitrate) set
by the U.S. Environmental Protection Agency [24]. Results
from this large population-based case—control study suggest
that prenatal nitrate intake from drinking water is associ-
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ated with NTDs, oral cleft defects, and limb deficiencies in
offspring [6]. Most of the hand-dug well water samples in
the vicinities of pollution source and those in the residential
areas contained Pb, Cd, and coliform levels above the WHO
limits. The high coliform index, increased metal levels and
organic loads of the water samples were indices of pollution
from seepages and run offs of the polluted environment
where these wells were located [3].

In our research work was found out, that congenital
anomalies of the blood system correlated with nitrogen
ammonia and nitrites in combination with heavy metals
(Zn, Cu, Mn, F, Al) in the 6 rural tacson. The given fact
is correlated with numerous literature reviews [6—12] on
the one hand. On the other hand, we firstly revealed that
combine action of chemical substances in water should
caused different diseases at the children population. The
most typical correlation links were occurred between Fe
and diseases of blood and hematopoetic organs; or presence
in water (Ca+Mg+Fe) — was correlated with anemia. In the
given case Ca and Mg in the normal concentrations could
caused toxic action of Fe, which carried out to anemia. Such
action is called additive or combine action.

In our opinion, different combinations of salt com-
position of well water (dry residuetchlorides+sulfates,
or general inflexibility+dry residue+chlorides+sulfates
+Ca+Mg) correlated with prevalence of infectious and
parasitic diseases. Similar trend was shown at work [3],
but authors did not take into account a combine action of
chemical substances in water. The given study focused on
the separate action of biological factor — a high coliform
index, and separate action of chemical factor — high level
of heavy metals and organic compounds in water samples.

In the work [28] was found that lack of chlorine and
presence of E. coli in samples drawn from outside (flame-
sterilized) taps, were associated with reports of gastroin-
testinal illness (GII), consistent with a smaller pilot study.
In a cross-sectional survey in Russia, Egorov et al. [11]
found that decreases in chlorine residuals in the distribution
system were associated with increased self-report of GII.
Researchers documented associations between reported low
water pressure and GII in an analysis of data from a case-
control study in Europe [17]. It was found no association
between GII and turbidity, consistent with one previous
study that did not identify an association between treated
water turbidity and GII captured in emergency department
visits in urban Atlanta [27]. In our study, we determined
association between general inflexibility in 3 tacson and
dry residue in 1 tacson with I class of diseases. We did not
found correlation between water turbidity, chlorine, low
water pressure and GII, which was correlated with the
following works [11,17,27,28].

In our point of view, it should be explained that public
bodies in the rural tacsons did not used chlorination of water
in wells. As a result, chlorine is absent, level of turbidity is
normal. According to the results of our research, we found
out that in the majority of rural settlements — from 1 to 6
tacsons — different combinations of salt composition carried
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out. It could be explained by the local geological structure
of the soil composition, which having a great influence
to the chemical and mineral composition of wells water.

On the other hand, high risk of oncological diseases was
associated with high level of chlorine, which is typical for
open water sources. In our study, our research was focused
on the rural settlements. Majority of water sources in the
rural tacsons of Dnepropetrovsk region, which covered
both systems of water supply, as well as centralized and
decentralized, were represented by underground water
sources — wells.

In our previous publications [15,16] was proved, that in
the decentralized water supply sources all tacsons, except
6 tacson, had an unfavorable self-purification processes
and incompleteness of nitrification activity. Therefore the
average annual indicators in the water samples, carried
out in 1-5 tacsons, increased in dynamics by the nitro-
gen ammonia: from (0.24+0.05) to (0.43+0.20) mg/dm?,
i.e. in 2.0 times, in comparison with content of nitrates:
(5.9540.06) to (14.72+5.57) mg/dm?, which increased in
2.5 times (p < 0.001). Unfavorable nitrification activity
in the decentralized drinking water sources in all tacsons
of Dnipropetrovsk region, except 6 tacson, in 2008-2014
years was shown incompleteness of the self-purification
water in the rural settlements, causing primary morbidity
among peasants as well as the blood and blood — forming
organs, methemoglobinemia among infants due to a con-
sumption of water from wells.

We recommended collective installations of drinking
water purifiers, primarily in the medical-preventive and
children’s educational institutions in all rural tacsons of
Dnipropetrovsk region.

The numerous literature reviews demonstrated cor-
relation between nitrates in drinking water and congenital
anomalies, such as birth defects in offspring, including
neural tube defects [5, 9, 10], central nervous system defects
overall [1], oral cleft defects [10], musculoskeletal defects
[22], and congenital heart defects. In our study was proved
correlation between combine action of nitrogen ammonia,
nitrites and heavy metals (Zn, Cu, Mn, F, Al) in the 6 rural
tacson with congenital anomalies of the blood system. In
the majority of rural tacsons in Dnepropetrovsk region
was shown correlation between prevalence of infectious
and parasitic diseases and different combinations of salt
composition in wells water: dry residue + chlorides + sul-
fates, general inflexibility + dry residue + chlorides + sul-
fates + Ca + Mg. In our opinion, it could be explained by
geochemical composition of underground water sources
in the different types of soil — from 1 to 6 rural tacsons.

Firstly in Ukraine, we proved that the most typical
association had been occurred between high level of Fe —
diseases of the blood and hematopoetic organs, and anemia.
It was found out that combine action of Ca + Mg + Fe
having a great influence to the cases of anemia among the
children population in Dnepropetrovsk region. For another
nosological unit was characterized combine action of pH
+ nitrates + oxidability in the 4, 5 tacsons with prevalence
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I class of diseases (r=0.74-0.89, p<0.001). In some rural
tacsons, for example, pH having a strong correlation link
with diseases of endocrine system (r=0.71, p<0.001).
Prevalence of oncological diseases at the children, living
in the 5-6 rural tacsons, was strongly correlated with all
chemical indicators of salt composition of drinking water,
except Fe (r=0.76-0.81, p < 0.001).

Conclusions. It was found out, that the first places
by the prevalence I class of diseases was revealed at the
children, up to 14 y.o., living in the 2 tacson (4.57 %), 5
tacson (3.79 %), 4 tacson (3.77 %); for the II class — in the
territory of 3 (0.40 %), 5 (0.34 %), 1 tacsons (0.31 %); for
the III class — in the 6 (4.58 %), 2 (3.80 %), and 5 tacsons
(3.70 %); for anemia - in the 6 (4.51 %), 2 (3.77 %) and 5
tacsons (3.59 %).

Statistically significant cross-correlation connection
was demonstrated for some indicators of water quality in
the decentralized sources (Zn, Cu, Mn, pH, F, Al, nitrogen
ammonia, nitrites, nitrates, oxidability) and prevalence
among 14 y.o. children of oncological diseases, blood
and hematopoetic organs and urogenital system diseases,
anemia, congenital anomalies of blood circulation system
(p<0.001).

Recommendations. The results of the conducted re-
searches allowed scientifically to ground complex approach
from making healthy the basic sources of the centralized
water-supply of rural population; to form the complex of
measures, directed on the necessity of near-term introduc-
tion system of monitoring indexes of health at the rural
population, with application of estimation non-carcinogenic
risks; to outline an immediate necessity from using ad-
ditionally treated bottled water in the rural tacsons of
Dnepropetrovsk region, which does not have an access to
quality drinking water. Priority directions of prophylactic
measures are recommended on the improvement quality of
drinkable tap water by the equipment of collective settings
from additionally treated bottled water, in the first turn,
in the hospitals, child’s educational establishments in the
rural districts of Dnepropetrovsk region. In 2015 year the
majority of collective settings from water purification of
drinking-water were located in the hospitals and child’s
educational establishments in the 1 tacson: 14 settings in
Kryvorozskyi district with a power (111 — 749.3) m*/year,
7 settings in Novomoskovskyi district (154.4-585) m*/year;
in the 3 tacson: 9 settings — in the Dnepropetrovsk district
(152.5 - 419.2) m¥/year.
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SUMMARY

PREVALENCE OF DISEASES AMONG CHILDREN
POPULATION IN DNEPROPETROVSK REGION
(UKRAINE), CORRELATED WITH DETERIORA-
TION OF DRINKING WATER QUALITY

Hryhorenko L., Shchudro S., Shevchenko A.,
Rublevska N., Zaitsev V.

State Establishment “Dnipropetrovsk Medical Academy
Ministry of Health of Ukraine”, Dnipro, Ukraine

Purpose of research was to study dynamics prevalence
of diseases among children’ population in the separate rural
tacsons of Dnepropetrovsk region; to carry out correlation
analysis between some indicators of drinking water quality
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and prevalence of diseases. Research indicators of preva-
lence of diseases was carried out in the 6 types of tacsons
of Dnipropetrovsk region (Ukraine) during 2008 — 2013
years (totally 522720 indicators). It was proved that (I, II,
M1, X1, XIII, XIV) classes of diseases takes the first place by
the prevalence of diseases in the majority of rural tacsons.
Correlation between higher salt content of the potable water
taking from decentralized sources and content of some
heavy metals (Zn, Cu, Mn) and some substances (pH, F,
Al, nitrogen ammonia, nitrites, nitrates, oxidability) and the
prevalence of diseases among children: tumors (r=0.87);
diseases of blood and hematopocetic organs (1=0.74—0.95);
anemia (r=0.79—0.87); diseases of genitourinary system
(r=0.79-0.82); congenital anomalies (r=0.87), including
circulatory system (r=0.74—0.95) was revealed in the sepa-
rate tacsons of Dnepropetrovsk region (p<0.001).

Keywords: rural tacsons; prevalence of diseases,
classes of diseases; sources of water supply; potable water.

PE3IOME

PACIIPOCTPAHEHHOCTb 3ABOJIEBAHUM
CPEJIM JIETCKOI'O HACEJIEHUS B JHEITPO-
NETPOBCKOW OBJIACTU (YKPAMHE), KOP-
PEJUPYIOIIAS C YXYIIIEHUEM KAYECTBA
MUTBEBOM BOJIbI

I'puropenxo JI.B., lllynpo C.A., llleBuenko A.A.,
Pyonesckas H.H., 3aiiues B.B.

Tocyoapcmeennoe yupeacdenue «/{nenponempoeckas
meouyunckas akademusi M3 Yipaunory, /[nenp, Yrkpauna

Ienp uccnenoBaHus — U3ydyeHHE TUHAMUKU PACIpo-
CTpaHEHHOCTH 3a00JICBaHUI CpPEU JETCKOrO HACCICHUS
CENBCKHUX TAKCOHOB 00NACTH M KOPPEIAIMOHHBIN aHaIn3
[I0Ka3aTesedl KayecTBa MUTHEBOM BOJbl C HEKOTOPBIMU
MOKa3aTeJIIMU pacpocTpaHéHHOCTH Oose3Heit. M3yyeHo
obmee konuyecTBO (522720 mokasareneii) pacmpocTpa-
HEHHOCTH OOJIe3Hel cpenu jaereil B 6 TMHAX TAKCOHOB
JuenponetrpoBckoii obnactu (Ykpaunna) 3a 2008-2013 rr.
Joxazano, uro 6oae3uu I, 11, III, XI, XIII, XIV kmaccos
ABJIAIOTCA NMPUOPUTETHBIMU IO paCpPOCTPAHCHHOCTU B
OOJBIINHCTBE CENbCKUX TakCOHOB. [lokazaHa koppens-
IUOHHAs CBA3b MCKY MOBLIIICHHBIM COJICBBIM COCTABOM
MUTHEBON BOJIbI U3 ACUHCHTPAIN30BAHHBIX HNCTOYHHUKOB,
COJIep’)KaHUEM OTAENBHBIX THKENBIX MeTamoB (Zn, Cu,
Mn) u HekotopbiMu BetectBamu (pH, F, Al, a3ot ammuaxka,
HUTPUTHI, HUTPAThI, OKUCIISIEMOCTD) C PACIPOCTPaHEHHO-
CTBIO Cpenu AeTell HoBooOpazoBanuii (r=0,87); Gone3Hei
KpPOBHU U opraHoB kposetBopenus (1=0,74-0,95); anemun
(r=0,79-0,87); 6one3neit MmouenonoBoii cuctemsl (1=0,79-
0,82); BpokaenHbix anomanuit (r=0,87), B ToM uucie
cucteMmbl kpoBooOpameHus (r=0,74-0,95) B HEKOTOPBIX
TakcoHax JlHenponerposckoii obmactu (p<0,001).
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MPOBJIEMbI UMMYHOITPO®UJIAKTUKHA Y COJIMIAPHOM OTBETCTBEHHOCTH
HA YPOBHE INIEPBUYHOM MEJIJUKO-CAHUTAPHOHM ITOMOIIA

Yr1eyaues E.C., AmenoB A.U., Acen A.A., CakranoB A.K., UckakoBa H.H., Aman:konoBa VY.I11.

Kazaxcmanckuit meouyunckuii ynueepcumem «BLLIO3», Anmamei, Kazaxcman

CoBpeMeHHasI IPaKTHKa 3PaBOOXPAHEHUS AUKTYET
HEOOXOAMMOCTh COBEPIICHCTBOBAHUS TOCYyIapCTBEHHOMN
MTOJIUTHKU B 00J1aCTH OXPaHBI 3710POBBSI IETCKOTO Hacee-
Hus. JIeTH - 3T0 HaIlli MTHBECTHUIIMU B OOIIIECTBO Oy TyIIIEero.
OT 1X 37I0pOBBSI ¥ TOT0, KAKMM 00pa30M MbI 00eCIIeunBaeM
HX POCT M Pa3BHUTHE, BKIIIOYAs MEPUOA OTPOYECTBA U IO
JIOCTIDKEHHUSI MU 3pPEJIoro BO3pacTa, 3aBHCHUT YPOBEHB
05arocoCTosIHUSL U CTAOMIIBHOCTH B MOCIIEAYIOIIUE Jie-
cartunerus (WHO, 2005-2015). JIBanuatsiii BEK BHEC Cy-
LIIECTBEHHBIH BKJIaJ] B UCCIIEI0BaHUE U pa3pabOTKy HOBOI
STHKH B OTHOILICHWHU peOEHKa, MPU3HAB €ro B KaueCTBE
CaMOCTOSITENILHOTO CyObeKTa ITPaB U BBIIEIIUB €r0 0COObIit
COLMAJIBHBIH CTaTyC.

Pebenok paccmarpuBaercst Kak JIMYHOCTh CO CBOUMHU
3aKOHHBIMH HHTEPECaMH U IIpaBaMu, KOTOPBIE TOCYIapCTBO
1 00ILIECTBO, MUP B3POCIBIX JOJDKHBI MOJIIACPKHUBATE U
peanu30BbIBaTh B IPUOPUTETHOM nopsake. Bo Beemup-
HOH neknapanuu mpas yenoBeka (1948 r.) Opranuzanus
O0beauneHHbIx Hanuii mpoBo3miacuia, 4to AeTH UMEIOT
IpaBa Ha 0CcOOYIO 3allIUTY U OMOIIIb, I€TH J0JDKHBI OBITh
MTOJTHOCTBIO MOATOTOBJIEHBI K CAMOCTOSATENIEHON KU3HH B
o0111ecTBe ¥ BOCITUTAHbI B AyXe U/ICAJIOB, IIPOBO3IVIAIICH-
ueix B Ycrase OOH (KonBenius o mpaBax peOeHKa, CT.
24 onobpena ['enepanbHoii Accambieeit OOH 20 Hos6ps
1989 1) [2].
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B coBpeMeHHBIX YCIOBHSIX TUHAMHYHOTO PA3BUTHA
oOuiecTBa ¥ MPEABIBIsEMbIX TPeOOBaHUN K KaueCTBY
OKa3BbIBaEMBIX YCIIyT, COBEPIICHCTBOBAHNE CHCTEMBI OX-
paHbl 310pOBbs I€TEH SABJISIETCS CTPATErMuecKoil 3aiauen
rocynapctsa [7]. B oGecnieueHnu oxpaHbl 30pOBbS JeTeH
NPUOPUTETHOM 33/1a4eld SIBIISIETCS BAKIIMHOMPO(UIIaKTHKA.
OTO cTparernueckoe HampasieHue NPoQUIaAKTUYECKOM
MEIMIIMHBI KaK BO BCEM MUpeE, Tak U B Kazaxcrane. Bak-
LHAIMS JI0Ka3aja CBOI 0€30M1aCHOCTh, CBUIIETEIbCTBOM
yero siBisercs ToT ¢akt, uro Kazaxcran B 1993 rony
3apETUCTPUPOBAH CBOOOIHON 30HON OT MOJMOMHUEIHUTA.
[Nepenaya nosmomuennuTa, HAMEYEHHOTO JJIs IO0AILHOM
JUKBUALIUHI, OCTAHOBJICHA BO BCEX CTPaHaX, KPOME JABYX
- Adranucran u [lakucran.

ITo omeHkam, UMMYHH3aLHs [TO3BOJIAECT €XETOJTHO
IPeAOTBpAIaTh OT 2 10 3 MIJUIMOHOB CIIy4aeB CMEpPTH
oT nudTepuu, CTONOH KA, KOKIoLa 1 kopu. OJJHaKo npu
YIy4ILIEHHH [I00aNIBbHOTO OXBara MMMYHHU3alKEl MOXKHO
MPEAOTBPATHUTS e1e 1,5 MUIIoHa CMepTHBIX ciiyyaeB. Ha
NPOTSDKEHUH MTOCIISHUX JIET INI00aIbHBIN 0XBAaT BaKI[MHA-
uMel — J10Jid IeTe B MUpe, MOIYy4YarolnX peKOMEHAYe-
MBI€ BaKI[HbI — JEP>KUTCS Ha OHOM ypPOBHE.

B 2015 r. oxomno 86% (116 MUIUTMOHOB) IE€TEH TPYAHOTO
BO3pacTa B MUpe Noxyduiy Tpu 103bl BakuuHs! AKJIC, 3a-
HIMTUBILIUE UX OT MHPEKIMOHHBIX 3a00JIeBaHU 1, IPHYHHSI-



