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Along with the ongoing activities, the problem of providing the population with drinking water of
guaranteed quality and in sufficient volume remains relevant for rural regions.

The research objective was to study the overall and infectious incidence of the rural population in
Karaganda Region related to the water factor.

Material and methods. The object of this research was the overall and infectious incidence of the
rural population of the Republic of Kazakhstan and Karaganda Region (Bukhar-Zhyrau District). The
sources of information were the following: statistical compilations The Public Health in the Republic of
Kazakhstan and the Activities of Health Organizations for the period from 2007 to 2017; information
obtained from the Reports on certain infectious and parasitic diseases for the period from 2008 to
2018 of the Department of Public Health of Karaganda Region of the Committee for Public Health
Protection of the Ministry of Healthcare of the Republic of Kazakhstan; domestic and foreign literature.
Epidemiological diagnostics, statistical method, and the method of mean absolute increment for
predicting the exposure to diseases were used to analyze the incidence.

Results and discussion. The values of the overall incidence among rural population of Karaganda
Region for 2007-2017 were higher than the republican level, but the dynamics is declining. The
epidemiological feature of the overall incidence in Karaganda Region was a high proportion of adult
female population.

Territorial Public Health Departments do not register all the infections recognized by World Health
Organization as water-related diseases. Nevertheless, the dynamics of registered intestinal infections
associated with water in Bukhar-Zhyrau District has a tendency to rise. The group of acute intestinal
infections predominated in the structure of water-related intestinal infections.

Conclusion. Itis not possible to establish a clear cause-and-effect link between the risk to the public
health and the impact of the water factor for a number of reasons: the official data on the incidence and
the assessment of drinking water quality can not show the actual picture in rural areas of the region.

Key words: Karaganda Region, incidence, rural population, water-related diseases.
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T¥XbIPbIM

AYbI3 CYMEH KAMTAMACbBI3AAHObIPY CAMACBIHA BAANAHBICTbI AYbIJ
T¥PFbIHOAPbBIHbIH CbIPKATTAHY LW bINbIFbl KAPAFAHObI OBJ1bICbIHbIH
B¥KAP-XbIPAY AYOAHbIHbIH MbICAJIbIHOA

A.O. OMAPOBA, https://orcid.org/0000-0002-2087-3824
KaparaHObl meduyuHa yHusepcumemi, KaparaHonbi K., KasakcmaH Pecrnybnukachsi

AfbIMAarbl ic-luapanapMeH kaTtap xanblKTbl canarnbl aybl3 CYMEH XeTKIiNiKTi kenemae kamtama-
Cbl3 €Ty Maceneci ayblnablk Xxepnep yLWiH e3ekTi 6onbin Kanyaa.

3epTTey MakcaTtbl. KaparaHabl 06MbICbIHbIK ayblST TYPFbIHAAPbIHbIH CY hakTopbiHa GannaHbICTbI
XKanmnbl XeHe XXyknarnbl CbipkaTTaHyLWbINbIFbIH 3epTTey 60nabl.

MaTtepuan xkaHe aaictepi. 3epTTey HbicaHbl KasakcTaH Pecnybnukachkl xaHe KaparaHabl 065bl-
cbl (Bykap-XXbipay ayaaHbl) ayblnablk TYPFbIHAAPbBIHbIH XXanmbl XXaHe XXyKnasbl CblpkaTTaHYLWbINbIfbI-
HblH, 6onabl. AknapaTt kesgepi 2007 xbingaH 2017 xbinFa genivri «KasakctaH Pecny6nvkacbiHbIH
XanKblHbIH AeHCayMbIfbl XXaHE AeHCaynblK cakTay yibIMAapbIHbIH KbI3METi» CTaTUCTUKAaNbIK XUHaKTa-
pbl; KasakctaH Pecnybnukacel [eHcaynblk caktay MUHUCTPAIriHiH Koframablk AeHcaynblk cakrtay
KomuteTiHiH KaparaHabl o6nbickl 6orbiHWwa Koramablk AeHcaynblk cakTay OenapTameHTiHiH 2008
XbingaH 2018 xbinFa aeniHri «>KekerneHreH MHeKUnAnbIK XXeHe napasuTTik aypynap Typansl ecen-
TepAeH» anbiHFaH ManiMeTTep; OTaHAbIK XaHe weTenaik aaedbuettep 6onabl. ColpKkaTTaHyLWbINbIKTbI
Tangay ywWiH anuaeMuonorusanblk AuarHoctuka afici, ctaTucTukanblkK a4ic, coHaan-aK cbipkaTTa-
HYLWbINbIK KayniH 6omkay ywiH opTawa abcontoTTik ecy aici nanganaHbingbl.

Hatuxenepi xaHe Tankbinaybl. 2007-2017 xbingap apanbifbiHgafrbl Kaparanabl 06MbICbIHbIH
aybln TYPFbIHOAPbLIHBIH Xannbl CblpKaTTaHYLWbINbIK KOPCETKILITEPIHIH MaHi pecnybnukanbik AeHremn-
AeH xofapbl 6ongpl, bipak AMHamukacel TemeHaeyne. KapafaHabl o6nbICbIHbIH, Xannbl cbipkaTTa-
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HYLUbINbIFbIHBIH ANUAEMUONOTMSANbIK epeKLleniri — 81Men XblHbICTbl epecek TypFblHAAp YNECiHiH Xofa-
pbl 60nybl.

AymakTblk KoFamablk geHcaynblk caktay lenaptameHTTepiHae [yHuexysinik geHcaynblk caktay
yMbIMbl cyMeH GannaHbICTbl aypynap Aen TaHbliFaH 6apnblk nHdekumsnap Tipkenvenai. lereHMeH,
Bykap->Kbipay aynaHblHAa TipkenreH cyMeH 6annaHbICThbl ilek MHeKunanapbliHbliH AMHaMUKacbl 6Cy
ypaiciHe ne 6onfaH. CymeH 6ainaHbICThl illek MHEKUUSINapbiHbIH KYPbINbIMbIHAA XeAEen ek UH-
dekumanapbiHblH TOObI 6acbiM.

KopbITbIHALI. XanblKTbiH AeHCaynbIfblHA KayinTiniri MEH CyAblH 8cep eTyi apacbiHAa HaKTbl ce-
6en-cangapnblk 6annarsicTapabl opHaTy bipkatap cebentep GovibIHLLA MYMKIH eMec, atan anTKaH-
0a, cbipkaTTaHyLWbINbIK )XoHe aybl3 cyAblH canacbiH 6aranay 6ownbiHwa konga 6ap pecMmu gepektep
0BnbICTbIH aybINAbIK XepnepiHaeri HaKkTbl 6eHeHi kepceTe anmanpl.

Heri3sri ce3pep: KaparaHabl 06nbiChl, ChipKkaTTaHyLWbINbIK, aybln TYpFbiHAAPbl, CYMEH GannaHbl-
CTbl aypynap.

PE3IOME

3ABOJNIEBAEMOCTb CEJIbCKOIO HACEJNIEHUA B CBA3U C KAYHECTBOM
MATLEBOIO BOOOCHABXEHMUA HA MPUMEPE BYXAP-XXbIPAYCKOIO PAAOHA
KAPATAHOAWHCKOW OBNACTHU

A.O. OMAPOBA, https://orcid.org/0000-0002-2087-3824
MeduyuHckull yHusepcumem KapazaHObl, KapazaHda, Pecnybnuka KazaxcmaH

Hapsigy ¢ npoBogumbiMy MeponpusaTuammu npobrnema no obecneyeHnto HaceneHns NUTLEBON BO-
OOV rapaHTMpPOBaHHOIO KayecTBa M B AOCTATOYHOM OOBbEME OCTAETCSA aKTyanbHOMW AMS CENbCKUX
pPEermoHoB.

Llenbto uccnegoBaHus ABUNOCH M3yYeHMe obLen n MHMEKLMOHHON 3aboneBaemMoCTU CENbCKO-
ro HaceneHus KaparaHanHckon obnactu, CBA3aHHOW C BOAHLIM (DaKTOPOM HaceneHus.

MaTepuan n metoabl. O6bEKTOM UccnenoBaHmsa Gbinn obwan u HdeKUnoHHasa 3abonesae-
MOCTb CeNnbCKoro HaceneHus Pecny6nuku KasaxctaH n KaparaHguHckon obnactu (Byxap-Xeipay-
CKWI parioH). IcToYHUKaMy HopmMauum SBNsSNMCh ctaTtucTnieckue cbopHukn «340poBbe Hacerne-
Hua Pecnybnukn KasaxcTaH: AesTenbHOCTb OpraHn3almi 3apaBooxpaHeHusi» 3a nepuog ¢ 2007 no
2017 rogbl; cBeaeHus, nonyveHHble n3 «OT4eTOB 06 OTAENbHBLIX NHPEKUMOHHBIX M NapasuTapHbIX
3aboneBaHusax» 3a nepuog ¢ 2008 no 2018 rogbl JlenapTameHTa oxpaHbl 06LWEeCTBEHHOIO 340POBbS
KaparanguHckon obnactn Kommteta oxpaHbl 06LWLeCTBEHHOrO 340poBbsA MUHUCTEPCTBA 34paBOOX-
paHeHus Pecnybnukn KazaxctaH; otedecTBeHHas n 3apybexHas nutepaTtypa. [ins aHanusa 3abone-
BaeMocCTu 6bINy NCNOMNb30BaHbl METOA SNMAEMNONOTMYECKON ANAarHOCTUKM, CTaTUCTUYECKUIA METOA,
a Takxe meTop cpeaHero abconTHOro NpMpocTa Ans NPOrHO3MPOBaHUSA PUCKOB 3aboneBaHUNn.

Pe3ynbTathl 1 06cyxaeHue. 3Ha4eHNst nokasaTtenen obulelt 3aboneBaemMocTu CenbCKoro Ha-
ceneHns KaparanamHckon obnactu 3a 2007-2017 rogbl 6bnn Bbile pecnybnnkaHCKoro ypoBHS, HO
OVHamuKa nageT Ha cnag. dnuagemmonornyeckon ocobeHHocTbo obuer 3abonesaemoctn B Kaparah-
OWHCKOM obnacTu ABMMCS BbICOKMI yAENbHbLINA BEC B3POCIIOrO HACENEeHWst XXEHCKOro norna.

TeppuTopranbHble AenapTaMeHTbl OXpaHbl 06LLECTBEHHOrO 300POBbst PErMCTPUPYIOT Aaneko He
BCe MHpeKLuMn, Npu3HaHHble BcemmpHoM opraHmM3aumer 3gpaBooxpaHeHuns kak 3aboneBaHuns, cBs-
3aHHble ¢ BOAOW. TEM He MeHee, AUHaMMNKA 3aperMcTPUPOBAHHbIX KULIEYHbIX MHPEKLMIA, CBA3AHHBIX
c BogoMn, B byxap-Xbipayckom panoHe nmeeT TeHAEHUMS K NoAbEMY. B CTPYKType KuLeYHbIX MHAEK-
LI, CBA3aHHbIX C BOAOW, Npeobnaana rpynna oCTpbIX KALWEYHbIX MHEKLMIA.

BbiBOoAbI. YCTAHOBUTb YETKYH NMPUYUHHO-CIIEACTBEHHYIO CBSA3b MEXAY PUCKOM 3[0pPOBbI Ha-
ceneHns 1 BO34eNCTBMEM BOAHOIO hakTopa He ABNAETCA BO3MOXHbLIM MO PS4y MNPUYMH, @ UMEHHO,
nMerLmecs opuunanbHble JaHHble Mo 3ab0neBaeMoCTU M OLEHKe KayecTBa NMTbLEBOW BOAblI HE B
COCTOSIHUM OTPa3nUTb pearibHyt KapTUHY B CENMbCKUX perMoHax obnacTu.

KnroueBble cnoBa: KaparaHgmHckas obnacTtb, 3aboneBaeMocTb, Cenbckoe HaceneHune, 6ones-
HW, CBA3aHHbIE C BOJOWN.

Ona untupoBaHusa: Omaposa A.O. 3a6oneBaeMoCTb CENbCKOro HaceneHns B CBA3U C Kade-
CTBOM NMUTLEBOro BOAOCHabxeHnsa Ha npumepe byxap->Keipayckoro panoHa KaparanguHckon obna-
ctn // MeguunHa (Anmartsbl). — 2019. - Ne4(202). — C. 8-13

the most important public health problems [1, 2]. Water
can be a source of both infectious and parasitic diseases.
Each year 842,000 cases of diarrhea resulting from unsafe water,
poor sanitation and hygiene (WASH) have a fatal outcome,
including 361,000 deaths of children under 5 years of age [3].
411,041 cases of parasitic diseases caused by contaminated

T he quality and safety of drinking water remains one of

water have been registered ever in the USA during the period
of 1990-2012 [4, 5]. Undoubtedly, the number of water-related
diseases and those followed by deaths in low- and middle-
income countries is much higher. However, it is impossible to
make a comparison due to the lack of accurate data [5].

About 10% of the total disease in the world can be prevented
by improving WASH and water management [6]. According to
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the results of a meta-analysis [7] based on numerous studies
of good quality, it was found that proper hygiene reduced
diarrhoeal diseases by 37%, adequate sanitary conditions by
32% and quality of water supply by 31%, while sufficient
water supply made up about 25%, and the impact of several
areas was estimated at 33%.

The research objective was to study the overall and
infectious incidence of the rural population in Karaganda
Region related to the water factor.

MATERIAL AND METHODS

The study was carried out in the Bukhar-Zhyrau district
(49°57.21° N — 73°43.01° E, 500-700 m elevation, 14,576
km?2), located in the central part of Kazakhstan. This district
has the largest number of the rural residents in Karaganda
region (61,157 people in 2018) as well as it has all types of
water supply (centralized, decentralized and tankered).

The object of this research was the overall and infectious
incidence of the rural population of Karaganda Region (Bukhar-
Zhyrau district). The sources of information were the following:
statistical compilations The Public Health in the Republic of
Kazakhstan and the Activities of Health Organizations for the
period from 2007 to 2017; information obtained from the Reports
on certain infectious and parasitic diseases for the period from
2008 to 2018 of the Department of Public Health of Karaganda
Region of the Committee for Public Health Protection of the

Ministry of Healthcare of the Republic of Kazakhstan (CPHP
MH RK); domestic and foreign literature.

Epidemiological diagnostics, statistical method, and the
method of mean absolute increment for predicting the exposure
to diseases were used to analyze the incidence.

Intensive and extensive incidence rates, the mean (M),
the standard deviation (s), Student's t-test (t), the predicted
incidence rate over the next three years (y2019, y2020, y2021)
and the average increment rate (Tincrement) were calculated.

The obtained data was analysed aided with STATISTICA
13.3 (StatSoft, Tulsa, OK, USA) software.

RESULTS AND DISCUSSION

1. Comparative analysis of the overall incidence in the
Republic of Kazakhstan and Karaganda Region for the
period 2007-2017 (epidemiological characteristics)

An analysis of the overall incidence in the Republic of
Kazakhstan for the period of 2007-2017 (Figure 1) revealed
that the peak had been recorded in 2009 and amounted to
60,107.7 per 100,000 people. The incidence rate reached its
minimum in 2014 (52031.5 per 100,000 people) due to a
steady decline from 2010 to 2014. However, starting from
2015, the incidence among the population began to grow
and reached 57896.9 per 100,000 people in 2017, which may
indicate both a deterioration of public health in the country and
an improvement in diagnostics level in hospitals.
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Figure 1 — Long-term dynamics of the overall incidence in the Republic of Kazakhstan and Karaganda Region
for the period of 2007-2017 (per 100,000 people)
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Karaganda Region was characterized by a reduction in the
overall incidence among the population for the entire study
period. This rate was 61,037.8 per 100,000 people in 2007
and 45,447.3 per 100,000 people in 2017, with a decline of
1.3 times.

In the Republic, there is a relative stability of the overall
incidence of villagers with small fluctuations around the mean
(M=44717.7, s=1896.4). However, the disease dynamics
among the rural population of Karaganda Region is linearly
decreasing over the period under review. It was 57,310.6 per
100,000 people in 2007, and then it decreased to 43,849.7 in
2017 (M=51400, s=5372.3). Therefore, the regional incidence
rate is statistically significantly different from the republican
one, since t=3.627, p=0.005.

When analyzing the age and gender composition of
patients in rural areas of Karaganda Region, it was found
that women over the age of 18 became ill more often: for the
last analyzed year, the main share was composed of females
(54.2%). The adult population prevails in the age structure
(18& = 53.2%). The proportion of patients from 15 to 17
years old and children under the age of 14 was 7.3% and
39.5% respectively.

2. The incidence of the rural population in Bukhar-
Zhyrau District of Karaganda Region due to fluctuations
in microbiological water quality indicators

We selected some diseases related to water-borne intestinal
infections from the number of infectious diseases recorded
in the territorial Public Health Departments of the CPHP
MH RK and provided the data to Table 1. Cases of Cholera,

Table 1 — Incidence rate of water-related intestinal infections in the Bukhar-Zhyrau District (per 100,000 people)

Typhoid fever, Paratyphoid fever A, B, C and Bacterial carriers
of typhoid and paratyphoid fever were not registered in the
Bukhar-Zhyrau District between 2008 and 2018.

Retrospective analysis of the long-term dynamics of water-
related intestinal infections in the Bukhar-Zhyrau District from
2008102018 (Figure 2) revealed that there had been a downward
trend in the incidence from 2009 to 2011. This figure amounted
to 56.8 per 100,000 people in 2011, which was the minimum
value for the studied period. The incidence began to grow in
2011 and reached its peak in 2017 (371.4 per 100,000 people).
The predicted incidence rate was y20719=308.8, y2020=321.9
and y2027=335.1. The average increment rate for the period of
2008-2018 (Tincrement)=21.8%.

The proportion of group of acute intestinal infections was
prevalent in the structure of water-related intestinal infections
and made 49.78% of all registered cases among the population
in 2018 (Figure 3).

Taking into account some fluctuations in microbiological
indicators of water quality, the risk assessment findings
are contradictory, which is due to inadequate control and
insufficient number of epidemiological data. This is exacerbated
by the lack of data on hygiene factors related to the quality
of water supply and their interaction. In general, the greatest
bacteriological risk is associated with the use of drinking water
that is heavily contaminated with sewage. The risk of microbial
contamination can not be completely eliminated, since water-
related diseases can also be transmitted from person to person
by other routes. It also contributes to the reservoir of patients
and carriers of infection [8, 9].

Other intestinal Bacterial and
Bacillary Bacterial carriers infections of viral intestinal Group of acute
dysentery of dysentery established infections of intestinal infections
etiology unknown etiology
T3t | yaqrs old | "% | years ofct| 7% | yoars old | % | years oft| T/ | yoars oid
2008 15.77 51.47 | 12.62 44.12 45.74 191.18 | 52.05 198.53 | 113.56 441.18
2009 10.02 23.62 | 1.67 7.87 | 80.13 338.58 | 46.74 204.72 | 136.89 566.93
2010 0 - 1.68 0| 28.52 128.0| 1.68 8.0 30.20 136.0
2011 3.34 7.75 0 -| 20.03 77.52| 5.01 23.26 28.38 108.53
2012 0 - 0 -| 80.70 376.0 0 - 80.70 376.0
2013 0 - 0 - 80.52 296.0 | 37.14 144.0 | 114.66 440.0
2014 0 - 0 - 99.68 330.99 | 55.38 204.23 | 155.06 535.21
2015 0 - 0 —| 114.24 467.15 | 41.39 167.88 | 155.63 635.04
2016 0 - 0 - | 116.32 408.76 | 9.38 36.50 | 125.70 445.26
2017 0 - 0 - | 103.03 394.72 | 28.92 98.68 | 131.95 493.40
2018 1.90 4.61 0 —| 140.96 517.35| 43.81 152.16 | 184.77 674.12
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Figure 2 — Long-term dynamics of water-related intestinal infections in the Bukhar-Zhyrau District from 2008 to 2018
(per 100,000 people)

Chemical pollution of water is a
low-intensity factor that does not cause
acute effects. Standards for chemicals
in water lose all their significance in the
face of massive bacterial contamination.
Therefore, the chemical factor has a lower
priority in comparison with microbial, the
consequences of which can be immediate
and large-scale. Another remote effect
associated with chemical components is that
the recommended values refer to the average
exposure levels. Occasional small excesses
are acceptable, and the consequences of

37.9%

Bacterial and viral intestinal
infections of unknown etiology
11.9%

Other intestinal infections
of established etiology

Bacillary dysentery
0.4%

Group of acute
intestinal infections
49.8%

them must be carefully considered in the
light of local conditions. This follows from
the definition of recommended values for
chemicals [8, 9].

1. Modern features of intestinal infectious diseases

The state of public health is an integral indicator of the
environmental influence on the human body [10]. Among the
socially significant problems are infectious diseases. They are
threatening and destructive factors for humanity and cause
enormous economic damage daily [8, 11]. Infectious diseases
lie in the 13th place in the structure of the overall incidence
in Kazakhstan. In the structure of mortality, this class is
inferior to diseases of the circulatory system, digestive organs,
respiratory organs, neoplasms and others [12]. However, the
main cause of a significant part of diseases of the respiratory
system, digestive organs, cardiovascular system and neoplasms
are various infectious agents [11].

In recent times, doctors have paid particular attention to
the consequences of past infectious diseases [11, 13]. It is
commonly known that the consequences of acute infectious
diarrheal diseases develop some time after the acute phase

Figure 3 — Structure of water-related intestinal infections

in the Bukhar-Zhyrau District in 2018

and lead to gastroenterological, rheumatological, neurological
and other diseases. However, these diseases are registered
as independent nosological forms due to the lack of clear
clinical and laboratory diagnostic criteria. For instance, it was
established that intestinal infections preceded the development
of reactive arthritis [11, 14].

The priority in preventing the risk of intestinal infections is
to protect water supply systems from contamination by faeces,
which may contain a variety of pathogenic bacteria, viruses,
protozoa and helminths [5]. The following segments of
population are the most exposed to water-related diseases [15]:

« infants and young children;

* people with fragile health;

* patients with severe burns;

* patients who underwent surgery;

* people exposed to radiation;

* elderly people.

In 2002, the World Health Organization (WHO) published

MEJIMILMHA (Anmartsl), Ned (202), 2019 .




. OPUINHAJIbHBIE UCC OPrAHU3ALUSA 30 PABOOXPAHEHUSA

the first science-based assessment of the global disease
associated with WASH [16, 17]. According to these data,
WASH-related hazards hold a specific place in the structure
of mortality and disability. In 2012, 6.3% of all deaths in
the world were associated with WASH, of which 25% were
children under 14 years of age. This indicator was 16 times
higher in developing countries compared to developed ones
(8.0% and 0.5% respectively). In Kazakhstan, the mortality
rate associated with WASH in 2012 was 1.6 (0.9% of all deaths
in the country), where 18.7% were diarrheal diseases.

Over the same year, it was found that 9.1% of disabilities
worldwide were associated with WASH-related hazards, and 22%
of them were children under 14 years of age. This indicator was
also much higher in developing countries than in developed ones
(10% vs. 0.9%). In Kazakhstan, the disability rate associated with
WASH was 55.0 (1.5%), of which 28.2% were diarrheal diseases.

CONCLUSION

The wvalues of the overall incidence among rural
population of Karaganda Region for 2007-2017 were higher
than the republican level, but the dynamics is declining. The
epidemiological feature of the overall incidence in Karaganda
Region was a high proportion of adult female population.

Territorial Public Health Departments of the CPHP MH RK
do not register all the infections recognized by WHO as water-
related diseases. Nevertheless, the dynamics of registered
intestinal infections associated with water in Bukhar-Zhyrau
District has a tendency to rise. The group of acute intestinal
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