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accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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METABOLIC SYNDROME AND CEREBRAL STROKE
IN KAZAKHSTAN: SOME MANAGEMENT FACTORS

Abstract. The purpose of the paper is to study the specific features of the influence of certain factors on mor-
tality due to cerebral stroke (CS) in different regions of Kazakhstan.

Materials and methods. The data on incidence and mortality in CS from the national statistics of Kazakhstan
were used. The analysis was carried out using the methods of descriptive and analytical statistics.

Results. Three groups of regions of Kazakhstan have been formed depending on the level of the specific gravity
of the CS in the overall structure of deaths for 2012-2016. The ratio of incidence to mortality in Kazakhstan indicated
stable dynamics from 2012 to 2016 among the population. The data obtained suggest that among the generally
accepted medical and non-medical measures, the management of the development of metabolic disorders before the
risks of aging-associated diseases can be used to manage their mortality, including from a cerebral stroke.

Keywords: cerebral stroke, metabolic syndrome, incidence, mortality.

Introduction. In Kazakhstan, the problem of cerebral stroke (CS) is the most important problem in
the structure of the causes of CS deaths and ranks second after coronary heart disease, which corresponds
to the structure of the leading causes of death in the world [1-5]. However, in the country, the rate of
mortality growth in CS, against the backdrop of an increase in life expectancy and an increase in the
proportion of people over 65, significantly outstrips the rate of death in acute myocardial infarction.
Therefore, in the coming years Kazakhstan may well be among the countries where CS is the first cause
among other causes of deaths of the population.

Such dynamics is confirmed by the conclusions obtained by Feigin V.L. with co-authors within the
framework of the systematic review "Global and regional burden of stroke during 1990-2000" [6].

The Republic of Kazakhstan is located in Central Asia, it includes 14 regions and 2 cities of
republican significance, differing significantly in the density of residence (from 2.7 to 23.5 sq.km.), the
proportion of people over 65 (from 3, 74% to 10.68%) and, accordingly, the main indicators of incidence
and mortality. The specific gravity of CS deaths also has significant differences in different regions of the
country (from 3.2% in the West Kazakhstan in 2012 to 12.8% in the Karaganda in 2016).

Purpose of the study. To study the specific features of the influence of certain factors on mortality
due to cerebral stroke in different regions of Kazakhstan.

Materials and methods. The study was conducted in the following stages:

1. A retrospective study of cases of CS among population of 16 regions of the country and cities of
Astana and Almaty was carried out based on the data of statistical reports of the Ministry of Health and
the Agency for Statistics of the Republic of Kazakhstan for 2012-2016 [3, 4].

2. The CS situation was assessed based on the data of the electronic health records of patients treated
in the country's hospitals [3, 4].
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3. A retrospective analysis of the effectiveness of CS prevention at the level of correction of meta-
bolic disorders was made based on the data of the Medical Center Hospital of President’s Affairs
Administration of the Republic of Kazakhstan.

We used software tools VBA Microsoft Excel and a package of statistical programs Statistica 9.0. for
statistical data analysis. Standardized indicators were calculated taking into account the age-sex pattern of
the population of the Republic of Kazakhstan. The method of direct standardization was applied. Data on
the distribution of the number of men and women by age groups in Kazakhstan were used. Fisher's exact
test was used to determine the reliability of the differences in the obtained indicators. The critical level of
significance in testing hypotheses was p = 0.05.

Results. The regions of Kazakhstan were divided into 3 groups according to the level of specific
gravity of CS in the overall structure of deaths for 2012-2016.

The first group (high-level) included the regions (4 regions) of the country, where the indicator is
higher than the average republican range (10.68% and higher): Karaganda (12.88%), South Kazakhstan
(10.94%), Aktobe (10.77%), Atyrau (10.69%) regions. In these regions, 32.1% of Kazakhstan’s
population (5,655.0 people) live, and 38% (4,368 cases) of the population died of the total number of
deaths from stroke in Kazakhstan (11,510 cases) in 2012-2016.

The second group (mid-level) included the regions (3 regions and 1 city) of the country, where the
indicator is close to the average republican range (from 8.73% to 10.67%): Astana (9.63%) city, Zhamby]l
(10.45%), Kyzylorda (9.60%), West Kazakhstan (9.38%) regions. In these regions, 19.1% of Kazakhstan’s
population (3,385.3 people) live, and 18.4% (2,117 cases) of the population died of the total number of
deaths from stroke in Kazakhstan (11,510 cases) in 2012-2016.

The third group (low-level) included the regions (7 regions and 1 city) of the country, where the
indicator is below the average republican range (8.72 and below): Almaty (8.36%) city, Pavlodar (8.05%),
North Kazakhstan (7.22%), Mangystau (7.07%), East Kazakhstan (6.94%), Almatynskaya (6.78%),
Akmola (6.30%), Kostanai (5.17%) regions. In these regions, 48.8% of the population of Kazakhstan
(8,629.5 people) live and 43.6% (5,025 cases) of the population died of the total number of deaths from
stroke in Kazakhstan (11,510 cases) in 2012-2016.

A number of indicators were evaluated, reflecting the impact of medical and non-medical factors on
the specific gravity of CS in the total number of deaths in 2012-2016. The most significant factors were
formulated as follows:

— non-medical factors: density of residence, the ratio of unemployed and employed people among
hospital cases, the ratio of women and men among hospital cases, the proportion of people over 65, total 4
indicators;

— medical factors: incidence to mortality rate of CS, specific gravity of hospital mortality of CS, case
fatality rate of CS, number of concomitant diseases per 1 inpatient case with CS, total 4 indicators. The
evaluation of each factor was carried out both during the period under study and through the indicator
averaged for the period under study.

Non-medical factors. The proportion of unemployed people among hospital cases indicated a direct
effect on the proportion of deaths from stroke in the structure of causes of death in the regions of
Kazakhstan, prevailing in the regions with a high specific gravity of deaths from strokes (7.39) over
regions with a low specific gravity of deaths from stroke (1.89) 3.9 times (table 1).

Table 1 — Non-medical factors in the main study groups (2012-2016)

The first group | The second group | The third group

Indicators (high-level) (mid-level) (low-level)
Density of residence, sq.km. 8,8 5,1 5,5
The ratio of unemployed and employed people among hospital cases 7,39 5,75 1,89
The ratio of women and men 0,978 0,977 1,02
The proportion of people over 65, % 5,83 5,61 8,3

Source: Statistical compilation of the Ministry of Health of the Republic of Kazakhstan "Health of the Population of the
Republic of Kazakhstan and the Activities of Health Organizations in 2012-2017", "Demographic Yearbook of Kazakhstan in
2017", Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
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In the indicators common to the group of regions there is no noticeable influence of the ratio of
women and men, the proportion of the old population on the proportion of deaths from CS. However, after
a parallel assessment of the dynamics of these indicators in the period under study, it became apparent that
the ratio of women to men is 1:1, in the regions of the third group where the proportion of the population
over 65 is higher than the national average. Conversely, the ratio of women to men is 1:1, in the regions of
the first and the second group where the proportion of the population over 65 is below the national ave-
rage. Thus, in the context of the significant difference between the life expectancy of women (76.61 years)
and men (67.99 years), the influence of the predominant increase in the number of deaths from stroke
among women over 65 is increasing in Kazakhstan.

Non-medical factors should be taken into account when developing integrated approaches to the
model of management of incidence and mortality of CS: employment of the population, especially the
able-bodied, with the aim of self-sufficiency with the necessary resources for a quality life, the develop-
ment of transport and social infrastructure in the regions with a low population density. In addition, such
work is conducting in Kazakhstan within the framework of state programs [1, 2].

Medical factors. In the regions of the group with a high level of death of CS (the first group),
patients are more likely to receive inpatient medical care, although at the same time in-hospital case fata-
lity rate increases to some extent. In addition, comorbidities are more often recorded. This situation makes
it possible to evaluate emergency medical assistance in case of CS as more organized.

The average specific grafity of deaths in CS was accompanied by an even higher incidence in the
regions of the group with mid mortality level in CS (the second group), but in this group, patients die less
in hospital than in others, and the number of concomitant diseases for hospital stroke is below the average
by country (table 2). For this group of regions, the organization of emergency medical assistance was
evaluated as less organized.

Table 2 — Medical factors in the main study groups (2012-2016)

. The first group | The second group | The third group
Indicators (high-level) (mid-level) (low-level)
Incidence to mortality rate of CS 2,93 6,53 4,71
Specific gravity of hospital mortality of CS 45 44 57,0
Case fatality rate of CS 10,8 9 9,2
Number of concomitant diseases per 1 inpatient case with CS 0,55 0,41 0,53
Source: Statistical compilation of the Ministry of Health of the Republic of Kazakhstan "Health of the Population of the
Republic of Kazakhstan and the Activities of Health Organizations in 2012-2017", "Demographic Yearbook of Kazakhstan in
2017", Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.

Thus, medical factors can also be used to manage mortality from strokes: from standard counseling at
the prehospital level to timely inpatient care, since they have a direct effect on the specific gravity of CS in
the overall structure of deaths. Within the framework of the State Health Development Program "Den-
saulyk" for 2016-2019, the management of strokes, as well as the management of the four most significant
non-communicable diseases related to age, is built based on an integrated model of medical care (cluster).

However, these activities involve the provision of medical care to patients who already have
cerebrovascular disease. In this regard, it is appropriate to present some results of the work on the preven-
tion of strokes at the level of correction of metabolic disorders. This work is carried out at the Medical

Table 3 — Basic data on the group of patients of the MCH PAA RK

Indicators 2012 2013 2014 2015 2016
The proportion of people over 65, % 4.4 4.4 5,5 6,4 7,4
The ratio of women and men 1,3 1,3 1,2 1,3 1,27
The incidence of stroke, 100 thousand people 75,7 56,2 73,5 65,3 98,9
Mortality from strokes, 100 thousand people 8,4 32,1 14,7 13,1 11,6
Incidence to mortality rate of CS 9,0 2,4 5,0 4,98 8,52
Source: Statistical reports of the MCH PAA RK for 2012-2016.
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Center Hospital of President’s Affairs Administration of the Republic of Kazakhstan (MCH PAA RK) for
5 years with a group of 19,328 patients. The incidence, mortality, and the ratio of these indicators show
stable dynamics from 2013, unlike similar indicators for Kazakhstan (table 3).

The data obtained suggest that among the generally recognized medical and non-medical measures,
the management of the development of metabolic disorders prior to the implementation of risks can be
used to manage the risks associated with mortality, including from CS.

Conclusions. Clinical and demographic data for Kazakhstan indicate an increase in the frequency of
CS in relation to myocardial infarction, which is a serious challenge for the health care system and social
protection of Kazakhstan and the need for their readiness for the growth of disability among the increasing
proportion of the population of the elderly and senile age.

Given the continuing increase in incidence and mortality of CS with a stable ratio against the back-
ground of objective improvement of medical care for patients with cerebrovascular diseases in Ka-
zakhstan, it is necessary to recognize the insufficient effectiveness of today's measures.

Kazakhstan needs a comprehensive and comparable assessment of incidence, prevalence, mortality,
disability and epidemiological trends of diseases associated with age, which would allow defining an
effective strategy for management of functional aging, which determines the development of anti-aging
medicine.

It became obvious that the prevention of high risk of stroke at the level of previous metabolic disor-
ders can be much more effective than the detection and treatment of already realized diseases. This is
evidenced by a significant decrease in incidence and mortality of CS in the group of patients under pre-
ventive supervision for metabolic syndrome, against the backdrop of the continued growth of these
indicators in Kazakhstan.

Thus, a population strategy focused on the prevention of the risk of aging-associated diseases will
allow move their incidence and mortality to a later age, and therefore significantly increase the period of
active longevity.
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KA3AKCTAHJAFbBI METABOJIMKAJIBIK CUHAPOM J)KOHE HEPEBPAJIB/II HHCYJIbT:
KEUBIP BACKAPY ®AKTOPJIAPBI

AnHoTanusa. 3eprreyaiH MakcaTsl Kaszakcran aiimaxrapsigma nepeOpanbai mHCYnbTTHIH (L) canmapeaan
0oJIFaH etiMre Kenoip hakTopiap/IblH 9CEPiHIH SPEKIICITIKTEPiH 3epTTeY OO0JIbIN TaObLIabL.

Marepuannap xoHe omictep. [{U ke3inme aypy sxoHe eaiM-xkiTiM Typanbl KazakcTaHHBIH MEMIIEKETTIK CTaTUC-
THUKACBIHBIH MQJ'IiMeTTepi Haﬁ)laﬂaﬂblﬂﬂbl. Tan;[ay CTAaTUCTUKAJIBIK JKOHC aHAJIMTHUKAJIbIK CTATUCTHKAHbI KOJIJaHa
OTBIPBIIT XKYPrizii.
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Hormxenep. 2012-2016 xpuimapmarbl eIiM-XKITIMHIH JKanmel KypeUibIMbiHAa LW yneciniH neHreitine Oaii-
nma"pIcTl KazakcTaH aiiMakTapbsIHBIH YII TOOBI KypbULAbl. OCHI TONTaFbl aypyObIH ©IiM-KiTiMre KateiHACHl 2012-
2016 xpurnap apanpFbiHaa KazakcTaH XalKbIHBIH apachlHIa TYPAKThl JHHAMHUKAFa ue O0JIbl. AIBIHFaH MONIMETTEP
KaJMbl KaObUIIaHFAaH MEIUIMHAIBIK JKOHE MEIMIMHAIBIK €MeC IapalapAblH IlIiHAe MeTabOoJHKaJbIK Oy3buTy-
Jap/ibIH JaMybIH 0acKapy jkac-acCOLMAlMsUIAaHFaH aypyJiap KayilTepiH icke achIpyFa JeiiH oJiap/blH eJIiM-XKITIMiH,
OHBIH ilIiH/IE LepeOpasbIbl HHCYJIBTTaH OoJFaH oM/l 0ackapy YILiH Mai janaHblTybl MYMKIH €KEHJIITIH KOpCeTe .

Tyiiin ce3nep: nepeOpasbIi HHCYJILT, META0OOTUKAIBIK CHHAPOM, ayPy-ChIPKaY, OJIIM-XKITIM.
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lMe,I[I/IL[I/IHCKI/Iﬁ neHTp Ymupaenenus aenamu [Ipesunenrta Pecyonmku Kasaxcran, Acrana, Kazaxcran,
*BonbHuIa MeauMHCKoro eHTpa Ynpasnenus aenamu Ipesuaenta Pecry6nukn Kasaxcran, Acrana, Kasaxcras,
3Poccuiickmit HalMOHAJIBHBINA UCCIIe10BaTeNbCKUA MeanIMHCKUA yHuBepeutet uM. H.W. ITuporosa, Mocksa, Poccus

METABOJMYECKHAW CUHAPOM ¥ MO3IOBOM HHCYJIbT B KASAXCTAHE:
HEKOTOPBIE ®AKTOPBI YITPABJIEHUA

Annotanus. Llenpio uccienoBanus ObUIO U3ydeHUE OCOOCHHOCTEH BIMSHHS HEKOTOPBIX (PaKTOPOB Ha CMEPT-
HOCTb IO IPHYMHE MO3roBoro nHcynbTa (M) B pasHbix pernonax Kazaxcrana.

Marepuansl 1 Metonsl. Mcnonb3oBaHbl JaHHBIE O 3a00JIEBAEMOCTH W CMepTHOCTH npu MU odunmansHON
rOCyJapcTBEHHOW craTHCTHKM KaszaxcraHa. AHaJIM3 NPOBOAMIICS C HCIIOJIB30BaHHMEM METOIOB OIMCATENFHON U
AHAJMTHUYECKOIN CTAaTUCTUKH.

PesynpraTel. ChopmupoBans! 3 rpymmsl pernoHOB Kazaxcrana B 3aBHCHMOCTH OT YPOBHS yIenpHOT0 Beca MU
B o0meit cTpykType cmepreit 3a mepuon 2012-2016 roxer. CooTHOMmIEHHE 3a001€BaeMOCTH K CMEPTHOCTH B 3TOM
rpymie uMmeno crabuinbHyio quHaMuky ¢ 2012 roxa mo 2016 roxy cpenu Hacenenus: Kasaxcrana. [lomydeHnHsie gan-
HbI€ MO3BOJIAIOT MPEAIONararh, YTO B YUCIE OOLICHIPU3HAHHBIX MEIWIMHCKHX W HEMEAUIMHCKUX MEepONpUATHIl
YIpaBJICHUE Pa3BUTUEM META0ONMYECKUX HApYIIEHHH 10 Pealn3allid PUCKOB BO3PAcT acCOLMHPOBAHHBIX 3a00-
JIEBAHUHM MOXKET 6I)ITb HCIOJIb30BaHO B YIIPABJICHUN UX CMEPTHOCTHIO, B T.4. U OT MO3IrOBOI'0 MHCYJIbTA.

KaioueBble ci10Ba: MeTaboOIMYECKHH CUHAPOM, JOJTOJIETHE, aHTUBO3pAcTHAs MEIULIMHA, MO3TOBOI MHCYJIBT,
3a00J1€Ba€MOCTb, CMEPTHOCTb, JICTAIHOCTb.
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