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INCOMPLETE EPIDEMIOLOGICAL TRANSITION IN KAZAKHSTAN:
CHANGES IN THE STRUCTURE OF LIFE EXPECTANCY
AND CAUSES OF DEATH

This article examines Kazakhstan’s epidemiological transition, focusing on shifts in mortality pat-
terns and life expectancy within the context of socioeconomic and demographic influences. The study
aims to explore the evolution of Kazakhstan’s population mortality from 1991 to 2022, encompassing
both age-standardized and cause-specific mortality rates, and the corresponding changes in life expec-
tancy. The author set the task of determining which stage of the epidemiological transition Kazakhstan
is currently at and identify the key factors influencing the present situation. This topic is important for
understanding the dynamics of mortality and health of the population in the context of economic and
social changes in the country.

Understanding the complex relationship between death rates, public health, and the changing eco-
nomic and social fabric of a country is essential to this field of study. This not only helps to systematize
the changes in mortality and life expectancy but also provides understanding of the mechanisms these
changes, as well as the impact of socio-economic and demographic factors.

The research methodology includes a comparative analysis of official mortality statistics, the use of
age and standardized rates, and the calculation of life tables. For a more detailed analysis, the decompo-
sition method was applied, enabling the identification of cause-and-effect relationships in the changes
in life expectancy and mortality for the main causes of death.

Analyzing mortality rates using decomposition methods in the period from 2010 to 2022, the main
factors influencing fluctuations in life expectancy in Kazakhstan were diseases of the circulatory system,
injuries and external causes, as well as cancers and neoplasms.

The main results of the study indicate that mortality in Kazakhstan exhibits stable characteristics
of an incomplete epidemiological transition. Diseases of the circulatory system dominate the mortality
structure. There is an excessive mortality rate, especially among men.. The high mortality rate of men
of working age is explained by mortality from external causes, and in older working age groups-by dis-
eases of the circulatory system, which may mean that the epidemiological shift has not been completed.
Developing and putting into action a comprehensive health plan with the dual goals of enhancing the
prevention and treatment of circulatory system diseases and lowering mortality from outside sources is
required to finish the third stage of the epidemiological transition.

The article’s practical significance lies in its utilization of study data to formulate recommendations
for enhancing health systems and social policies, decreasing mortality, and raising life expectancy.

Key words: epidemiological transition, causes by death, age-specific and standardized mortality
rates, life expectancy at birth.
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KasakcTaHAaFbl aNMAEMUOAOTUSIABIK, AYbICYAbIH, asiKTaAMaybl:
OMip CYPY Y3aKTbIfbl XXoHe OAIM-XKITiM cebenTepi
KYPbIAbIMbIHAAFbI ©3repicrep

byA Makanaaa KaszakcraHaarbl aMMAEMUOAOTUSIABIK, aybICy KE3EHiHE TaAAQy XKACAAbIM, OAEYMETTiK-
3KOHOMMKAABIK, XXaHe AeMorpadmablk, (pakTopAap Heri3iHAE XaAbIKTbIH ©AIM-XKITIM KYPbIAbIMbl MeH
eMip Cypy y3aKTblfblHAQFbl ©3repicTepre 3epTTey XKYprisiareH. MakaAaHbiH, Makcatbl 1991 >kbiapaH
6actan 2022 XbiAFa AeMiHri Ke3seHaeri KasakcTaH XaAKbIHbIH, ©AIM-XKITIM AMHAMMKACbIH, Herisri
cebentep GOMbIHLLA >KAC >KOHE CTAaHAAPTTaAFaH OAIM-KITIM KO3(PULMEHTTEPIH, COHAAI-aK, OMIp CYpY
y3aKTbIFbIHAQFbl ©3repicTepAi Tanpay. ABTOp KasakCTaHHbIH, 3MMAEMMOAOTUAABIK, ©TMEAI KE3EHiHIH,
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A. Aldangarkyzy , M. Denisenko

KAl Ke3eHIHAE TypFaHblH aHbIKTay >XeHe Ka3ipri >karFpalFa ecep eTeTiH Herisri hakTopAapAbl aHbIK-
Tay MIHAETIH KOMAbI. ByA TakbIpbin eAAeri 3KOHOMUKAABIK, XKOHEe 9AEYMETTIK e3repicTep >KaFpaiblHAQ
OAIM-XKITIM AMHAMMKACBIH YK&HE XaAbIK, AEHCAYAbIFbIH TYCiHY YLIiH MaHbI3AbI.

3epTTeyAiH FbIAbIMU MaHbI3AbIAbIFbI CTaTUCTUKAABIK, AEMOTPaUSIAbIK, TaAAQy BAICTEpiH nanaa-
AaHa OTblIpbin, KasakcTaHAAFbl AMMAEMUOAOTMSABIK, XKaFAAMAbl TEPEH, TaAAayAd. ByA 6AIM-XKiTIM MeH
OMIp CYPY Y3aKTbIFbIHbIH ©63repyiH XXyYMeAeyre faHa eMec, COHbIMEH Bipre oCbl e3repicTepAiH TeTikTe-
PiH, COHAQM-aK, BAEYMETTIK-9KOHOMMKAABIK, )XoHe AeMOorpadUsAbIK, (hakTOpAApPAbIH, 8CEPiH TepeHipek
TYCIHYre MyMKIiHAIK Gepeai.

3epTTey aaiCcTeMECi BAIMHIH, PeCMM CTATUCTUKACBIHbBIH, CAaAbICTbIPMaAbl TAAAQYbIH, YKac epekLLeAiK
JKOHEe CTaHAapTTaAFaH KO3(h(UUMEHTTEPAT KOAAAHYAbI, COHAQM-AK, OAIM-KITIM KeCcTeAepiH ecenTeyAl
KaMTUAbI. HerypAbIM erxxen-TerkeiAi Taapay YiliH Herisri ceGentep OOMbIHLLIA OMIp CYpY Y3aKTbIfbl
MEH OAIM-XKITIMHIH, ©3repyiHiH, ceben-caaaapAblK, GaiAaHbICTAPbIH aHbIKTayFa MyMKIHAIK OepeTiH Ae-
KOMMO3ULIMS DAICI KOAAAHDBIAADBI.

2010 >xbiapaH 2022 >KbIAFA AEWMIHTI Ke3eHAEri eAIM-XKITiM KepceTKiluTepiHiH, AEKOMMO3ULMAChI
KasakcTtaHaa emip cypy y3akTbiFbIHbIH ©3repyiHe acep eTeTiH eH MaHbI3Abl (PaKTOpPAAp KaH alHaAbIM
JKYMECi aypyAapsbl, CbIpTKbl CebenTep XoHe KaTepAi iCiKTeH eKeHiH KepceTTi.

3epTTeyAiH Herisri HeTuxkeAepi KasakcraHAQ ©AIM-XKITIM askTaAMaraH 3MMAEMUOAOTUSIABIK, aybl-
CYAbIH TYPaKTbl CMMATTAMAAAPbIH CAKTAMUTbIHbIH KOPCETTi. OAIM-XKITIMHIH KYPbIAbIMbIHAQ KAH alHa-
AbIMbI >KYeCiHiH aypyAapbl 6acbiM. CoHAQM-aK, epAep apacbiHAQ LAMAAAH TbIC OAIM-XKITIM AeHreii
Gankanaabl. EHOekke KabiAeTTi >kacTaFbl epAEPAIH BAIM-XKITIM AEHremiHiH XXofapbl 6OAYbI CbIPTKpbl
cebenTepaeH 60AaTbIH OAIM-XKITIMMEH, aA erae >kacTtarbl eHOekke KabiAeTTi xKac TonTapbiHAQ — KaH
alHaAbIM >KYMECiHIH aypyAapbIMeH TYCIHAIPIAEAT, BYA 3MMAEMMOAOTUSIABIK, aYbICbIMHbIH, asiKTaAMaraH-
AbIFbIH BIAAIPYI MYMKIH. DMUMAEMMOAOTMSIAbIK, aybICbIMHbIH, YLIiHII KE3eHiH COTTi askTay YLiH, KaH
alHaAbIM >KYMECIHIH aypyAapbiH aAAbIH aAy XKOHE EMAEYAI >KaKCcapTyFa, COHAAM-aK, CbIpTKbl cebernTep-
AeH 6oAaTbIH OAIM-KITIMA] a3anTyra OarblTTaAFaH KeLWEHAI AEHCayAbIK CaKTay CTpaTernsiCbiH a3ipAer,
€Hri3y KaxkeT.

MakaAaHbIH, MPaKTUKAAbIK, MaHbI3ABIAbIFbI AEHCAYAbIK, CaKTay >KYMECiH >KoHe dAeYMETTIK casicaTThbl
JKETIAAIPYTe, OAIM-KITIMAI a3aiTyFa >XoHe emMip CYpy y3aKTbiFblH apTTbipyFa OaFbITTaAFaH YCbIHbICTAp-
Abl 83IpA€Y MaKCaTHbIAQ 3epTTeYy HOTUXKECIHAE aAblHFAH MBAIMETTEPAI MarAaAaHy.

Tyiin ce3aep: aMMAEMMOAOTMSABIK, aybiCy, cebenTep GOMbIHLLA OAIM-XKITIM, BAIM->KITIMHIH, >Kac
>KOHEe CTaHAQPTTaAFaH KO3((PULIMEHTTEPI, TyFaHAAFbl KYTIAETIH 6Mip CYpy Y3aKTbIFbl.
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HesaBepLueHHbIl anMaemMuorornyeckmii nepexoa B Kasaxcraue:
M3MEeHEeHUsl B 0)KMAAEMO¥N MPOAOAKUTEABHOCTHU XXKM3HU
M CTPYKTYype npuunH cmepTu B Kaszaxcrane

B AaHHOI cTaTbe paccmaTpmBaeTCs aNMMAEMMOAOIMYECKUIA Nepexoa B KasaxcTaHe, a Takxke M3-
YyYaloTCs M3MEHEHUS B CTPYKTYPE CMEPTHOCTU U MPOAOAYKMTEABHOCTU >KM3HU HACEAEHWNS B KOHTEKCTEe
COLIMAAbHO-3KOHOMMYECKMX 1 Aemorpadmyeckmx akTopoB. LleAb cTaTby — nMpoaHaAM3MpoBaTb AM-
HaMMKy CMEePTHOCTM HaceAeHns KaszaxctaHa B nepuoa ¢ 1991 no 2022 roAbl € y4ETOM BO3PACTHbIX M
CTaHAQPTU30BaHHbIX KO3(PMULMEHTOB CMEPTHOCTU MO OCHOBHbIM MPUUYMHAM, & Tak>Ke M3MEHEHWUI B
NPOAOAXKMTEABHOCTU >XKM3HW. ABTOP CTaBUT 3aAauy OMNPEAEAUTb — Ha KAKOW CTaAMM 3MUAEMUOAOT M-
YeCcKoro nepexoAa HaxoanTcs KasaxcraH u BbiiBUTb KAlOUEBble (DaKTOpPbl, BAUSIOLLME Ha TEKYLLYIO Ch-
Tyaumio. ITa Tema Ba>kHa AAS NMOHMMAHNS AMHAMMKM CMEPTHOCTU M 3A0POBbS HACEAEHWNSI B KOHTEKCTE
3KOHOMMYECKMX U COLIMAAbHBIX M3MEHEHWMIN B CTPAHe.

HayyuHas 3HaUMMOCTb UCCAEAOBAHMS 3aKAIOUAETCS B TAYOOKOM aHaAM3€e 3MUAEMMOAOTMYECKOM CU-
Tyauum B KazaxctaHe C MCMOAb30BaHWEM CTAaTUCTUYECKMX METOAOB AeMOrpadmyeckoro aHaAm3sa. 310
MO3BOASET HEe TOAbKO CUCTEMATU3MPOBATb U3MEHEHMS B YPOBHE CMEPTHOCTU 1 MPOAOAXKUTEABHOCTHU
>KM3HU, HO 1 BoAee TAYOOKO MOHSTb MEXaHM3MbI, CTOSILLME 33 STUMM U3MEHEHUSAMM, & TakK)Ke BAUSHUE
COLIMAAbHO-3KOHOMMYECKMX U AeMorpaduryecknx hakTopoB.

MeTOoAOAOIMMS UCCAEAOBAHUS BKAIOUYAET CPABHUTEABHbIN aHAAM3 OMULIMAAbHBIX CTATUCTUYECKMX
A@HHbIX MO CMEPTHOCTU, MCMOAb30BaHME BO3PACTHbIX M CTAHAAPTM30BaHHbIX KO3 (ULIMEHTOB, a Tak-
>Ke pacuéT TabAUL, CMepTHOCTU. AAS BOAEE AETAaAbHOIO aHaAM3a NMPUMEHEH METOA AEKOMIMO3MLMK, KO-
TOPbIA MNO3BOASET BbISBUTb MPUUMHHO-CAEACTBEHHbIE CBS3M B MU3MEHEHWUM MPOAOAXKMUTEABHOCTU XKU3HU
M CMEPTHOCTM MO OCHOBHbIM MPUUYMHAM.

A€eKoMMno3nums nokasaTeAeit CMEPTHOCTM HAa OCHOBE AaHHbIX 3a nepuoa ¢ 2010 no 2022 roa noka-
3aAQ, YTO HanboAee 3HAUMMbIMM (DaKTOPaMM, BAUSIOLLMMM HA USMEHEHME MPOAOAKUTEABHOCTU SKM3HM
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B KasaxcraHe, BASIOTCS CMEPTHOCTb OT GOAE3HEN CUCTEMbI KPOBOOGPALLEHMS, BHELIHUX MPUUMH, a
Tak>ke HoBOOOpaszoBaHus.OCHOBHbIE PE3YAbTATbl MCCAEAOBAHUS MOKA3aAM, YTO CMEPTHOCTb B Kasax-
CTaHe COXpaHsieT CTabMAbHbIE XapaKTEPUCTUKM HE3ABEPLLEHHOTO 3MUAEMMOAOTUYUECKOTO MEPEXOAQ.
B cTpykType cmepTHOCTM npeobAasaioT GOAE3HM CUCTEMbl KpoBoobpatueHms. Takke HabAloAaeTcs
M30bITOYHAs CMEPTHOCTb CPeAM My>KUMH. CBEPXCMEPTHOCTb MY>KUMH B TPYAOCTOCOOHBIX BO3pacTax
0ObICHAETCS BLICOKON CMEPTHOCTBIO OT BHELHMX MPUUMH, a B CTapLIMX TPYAOCTOCOGHbIX BO3pacTax
— BOAE3HSIMM CUCTEMbI KPOBOOGPALLEHMSI, YTO MOXKET CBUAETEABCTBOBATH O BO3MOXXHOM He3aBepLUEH-
HOM 3MUAEMMOAOTMUECKOM MEPEXOAE. AAS YCMELWHOrO 3aBepleHus TpeTbeit (dasbl AMMAEMUOAOTUYE-
CKOro mepexoAa Heo6X0AMMO pa3paboTaTh M BHEAPUTb KOMMAEKCHYIO CTPaTervio 3ApaBoOXpaHeHus,
HarMpaBAEHHYIO Ha yAyullieHne NPOMUAAKTUKM U A€UYeHMs 3a60AEBaHMI CUCTEMbI KPOBOOOpaLLeHUs, a
TaK>Ke Ha COKpalleHe CMEPTHOCTM OT BHELHMX MPUUMH.

MpakTuueckas 3HaUMMOCTb CTaTbW 3aKAIOYAETCS B BO3MOXXHOCTM MPUMEHEHMS MOAYUYEHHbIX pe-
3YAbTATOB AAS PaspaboTKM PeKOMEHAALMIA, HAMPaABAEHHbIX HA YAy4llleHMe CUCTEMbI 3APABOOXpaHe-
HUS M COUMAAbHOM MOAUTUKM, @ TaKXKE HA CHUXKEHME CMEPTHOCTU M MOBbILLIEHUE MPOAOAKMUTEABHOCTH

KN3HN.

KAtoueBble cAoBa: 3nMMAEMMOAOTMYECKUI Mepexos, CMEPTHOCTb MO MPUYMHaM, BO3pacTHble CTaH-
AQPTU30BaHHble KO3 ULMEHTbI CMEPTHOCTU, OXKMAAEMas MPOAOAXKUTEABHOCTb XXM3HU MPKU POXKAE-

HUN.

Introduction

Demographers and researchers have long used
an empirical approach to study the levels and trends
of mortality, birth rate, and population dynamics.
In economically developed countries, an increase
in the proportion of elderly people can be observed
every year. This situation is often associated with a
decrease in birth rates, not mortality. In modern de-
mographic studies, researchers emphasize different
explanations for the mortality transition. Scientists
have made more progress in medical and demo-
graphic aspects than in socio-demographic studies
and have tried to combine demographic and epide-
miological approaches to mortality analysis. On this
basis, it was proposed to conditionally divide the
mortality transition into different phases:

- the first, a transitional period characterized by
high mortality rates;

- the second, an early transitional period char-
acterized by a decrease in mortality from infectious
diseases;

- the third, a late transitional period character-
ized by degenerative diseases.

Some classifications also define a fourth phase,
associated with a reduction or delay in deaths from
degenerative causes.

Population mortality and life expectancy are not
only significant in terms of demographic impacts but
also hold social and humanistic importance. Popula-
tion mortality and life expectancy are key indicators
of public health and quality of life, as outlined in
the Sustainable Development Goals. It’s crucial to
analyze how each cause of death impacts life expec-
tancy, a key measure of a country’s demographic
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development. Improvements in the medical field
and social conditions of the population have led to a
decrease in mortality rates and an increase in life ex-
pectancy. The study of the theory of epidemiologi-
cal transition has allowed us to better understand the
evolution of population mortality rates.

A. Omran coined the phrase “epidemiological
transition” in science for the first time in 1971. His
theory states that there are three stages of epidemio-
logical transition that society goes through:

* The initial stage, when a high rate of death
from infectious diseases occurs;

* The second stage, during which life expectan-
cy rises and infectious disease mortality falls;

* The third phase, during which time life expec-
tancy considerably rises and the risk of degenerative
diseases rises as a result of the decline in infectious
diseases (Omran, 1971).

Scientists J. Olshansky and B. Ault propose to
supplement A. Omran’s theory with a fourth phase.
They call this period the “era of late degenerative
diseases” (Olshansky, Ault, 1989). In general, the
description of this phase closely matches the third
phase in A. Omran’s theory. Since late degenerative
diseases in the fourth phase are still considered de-
generative. Later, A. Omran noted the fourth phase
of the epidemiological transition, explaining it as “a
decrease in mortality from cardiovascular diseases,
an increase in the number of elderly people, and the
emergence of new diseases” (Omran, 2019).

The following stages of epidemiological transi-
tion in Kazakhstan can be distinguished:

The pre-industrial period, characterized by high
mortality rates from infectious diseases such as tu-
berculosis and smallpox, and poor living conditions;
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The second stage is defined by a decline in in-
fectious disease-related mortality, better hygienic
conditions, and enhanced social and medical infra-
structure.

In accordance with A. Omran’s theory, this
time frame can be thought of as belonging to the
third stage of the epidemiological transition, as
Chronic lifestyle-related diseases gain prominence
as infectious diseases decline in importance. The
COVID-19 pandemic has also brought about ad-
ditional alterations to the nation’s epidemiological
landscape.

In industrialized nations, the epidemiological
transition started earlier but moved more slowly.
Western European nations advanced from the sec-
ond to the third epidemiological stage. the 19th
century’s shift. A little over fifty years later, they
advanced to the fourth stage. Compared to most
European nations, the US and Australia arrived at
the second stage later. However, they moved to the
third stage almost simultaneously.

Kazakhstan reached the third stage of the epi-
demiological transition relatively quickly. By the
1960s, decisive preventive measures, the establish-
ment of a healthcare system, and advancements in
medical science all contributed to redusing in mor-
tality and rising life expectancy.

Amid World War II, anti-microbials and sulfa
drugs were presented into pharmaceutical. This cir-
cumstance essentially decreased the mortality rate
within the USSR in a brief time. As a result, life
anticipation expanded to some degree. By the early
1960s, according to the UN, life expectancy in Ka-
zakhstan was about 60 years.

Central Europe and several republics of the for-
mer Soviet Union experienced periods of stagnation
from the late 1960s to the early 1980s, which was
associated with a marked increase in deaths from
cardiovascular diseases and alcohol dependence, as
well as lower life expectations after the collapse of
the Soviet government. J. Vallin and F. Mesle de-
scribed the situation in which the “cardiovascular
revolution” took place as an extraordinary period of
epidemiological development. However, this period
did not occur in some Eastern European countries.
It turned out that life expectancy has increased, and
the number of chronic diseases has decreased. It
can be said that the 1985 anti-alcohol campaign de-
scribes such positive changes. However, after this
short-term improvement, a new period of mortality
began in the 1990s after the collapse of the Soviet
government (Caselli, 2002).

Literature review

Demographic challenges are one of the most ur-
gent and global problems of our time. In the early
years of independence, Kazakhstan experienced
several demographic changes. There were difficult
demographic situations, such as mass emigration of
the population from the country, a decrease in the
birth rate, an increase in the mortality rate, and, as
a result, a decrease in the population. Such a decay
straightforwardly influenced all industry structures
within the nation and essentially decreased vital
pointers. The demographic situation circumstance
of Kazakhstan started to progress from the starting
of the 2000s due to the measures of legitimately ar-
ranged and actualized state programs. However, in
today’s rapidly developing world, it is of great im-
portance to constantly study and analyze the trends
of the country’s demographic situation (Alekseen-
ko, 2011).

Presently, the nation’s population expansion
primarily stems from natural factors, namely the
rise in birth rates and the decline in death rates. The
annual natural population growth stands at 1.3%.
Nevertheless, global natural disasters and epidemio-
logical circumstances impact population dynamics,
including mortality rates. By scrutinizing mortal-
ity patterns and life anticipation at birth, it gets to
be conceivable to pinpoint stages of statistic and
epidemiological move inside the nation. We are
going decide in which arrange of epidemiological
and statistic move Kazakhstan is by conducting a
comprehensive examination of mortality indicators.
Mortality information is one of the most pointers of
populace wellbeing and statistic patterns (Guillot,
2013). Until the end of the 20th century, mortality
statistics were closed and inaccessible, so this topic
was not actively studied.

The study of current mortality patterns in Ka-
zakhstan includes many aspects, including age
characteristics, ethnic composition, causes of death,
and regional comparisons. As society modernizes,
mortality and its underlying causes change, shifting
from one set of pathologies to another. This situa-
tion directly affects the nature of illness and death.

The aim of the consider is to analyze the the
causes of passing that influence the mortality rates
and changes in life anticipation of the populace of
Kazakhstan from 1991 to 2022.

The subject of the ponder is the inadequacy of
the epidemiological move in Kazakhstan, changes
within the mortality structure of the populace. The
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consider analyzes the elements of mortality by di-
verse age bunches, causes of passing, as well as
components influencing life expectancy.

The object of the think about is factual markers
of the mortality rate and life expectancy at birth of
the populace of Kazakhstan.

Research objectives:

- Analyze the mortality painters of the populace
of Kazakhstan for the period from 1991 to 2022;

- Identify components influencing the later in
life expectancy at birth of the populace of Kazakh-
stan,

- Analyze the stages of the epidemiological tran-
sition in Kazakhstan and determine the current stage
based on the data obtained;

- Apply of the decomposition method to iden-
tify cause-and-effect relationships driving changes
in life expectancy and mortality rates.

Materials and Methods

The investigation utilized information sourced
from Kazakhstan’s popu censuses and current offi-
cial statistical information. The data presented were
used to analyze structural changes in morbidity and
causes of death. Employing epidemiological meth-
ods, such as mean age at death and potential years
of life lost, will enhance the understanding of the
epidemiological transition in Kazakhstan. The re-
sults of the analysis were obtained by demographic
analysis (method of decomposition, life table).

The indicators of the life table represent a series
of age-specific values that are interrelated and pro-
vide a comprehensive description of the process of
mortality across different age groups. These values
reflect the decline in survival as a result of mortality
within a theoretical population of a fixed initial size.
Life tables are constructed primarily to estimate the
key indicator of «life expectancy».

The primary statistical data for constructing a
mortality table consists of age-specific mortality
rates::

m - mortality rate at age x years;
M_—number of deaths at age x years;
P_—average population at age x years.

Analysis of epidemiological transitions requires
the use of several methods. In particular, demo-
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graphic and statistical analysis methods (life table,
standardization methods). To dispense with the im-
pact of contrasts in age composition over districts,
a comparative territorial investigation of mortal-
ity was conducted utilizing standardized mortality
rates, calculated agreeing to the International Clas-
sification of Illnesses, Tenth Amendment (ICD-10).
The World Standard Population was used as the ref-
erence for standardization (Khar’kova, 2018).

The calculation is carried out by weighting the
age-specific mortality rates according to some fixed
system of weights:

—_ n

mg, = x—0 mxvx-

m_ — standardized mortality rate;

m_— age-specific mortality rates;

X — age;

V_ —shares of the corresponding age groups in
the total population taken as the standard.

Research questions and hypothesis

The study of the epidemiological transition rais-
es a number of research questions and hypotheses
aimed at explaining the causes and mechanisms be-
hind changes in morbidity and mortality structures.
In scientific discourse, these questions and specula-
tions may shift depending on a country’s level of
socio-economic improvement, socio-cultural vari-
ables, and statistic angles. Within the setting of our
consider, the investigate questions center on under-
standing the causal determinants of mortality in Ka-
zakhstan, highlighting steady characteristics of an
fragmented epidemiological move and reflecting the
complex and ambiguous public wellbeing circum-
stance within the nation.

An incomplete epidemiological transition in Ka-
zakhstan means that the country has not yet reached
the stage where chronic diseases completely over-
shadow infectious diseases, as seen in more devel-
oped countries.

* The incompleteness of the epidemiological
transition in Kazakhstan is explained by the increase
in the structure of mortality due to diseases of the
circulatory system, respiratory organs, and external
causes;

* Incorrect diagnosis and coding of the causes of
mortality in Kazakhstan contribute to distorting the
real picture of mortality and hinder the development
of health policy;

* Increasing socio-economic conditions and
health of the population of Kazakhstan, as well as
increasing well-being, directly contribute to a de-
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crease in mortality and an increase in life expec-
tancy.

Results and Discussion

Demographic Trends

Amid the beginning decade of independence,
Kazakhstan seen a decrease in its populace measure
inferable to increased resettlement, raised mortal-
ity rates, and decreased birth rates. In this period,
the whole populace diminished by 9.6%, with a net
relocation adjust of 2 million individuals. The to-
tal death rate per 1000 people increased from 8.4
in 1991 to 10.7 in 1995. Between 1992 and 2001,
Kazakhstan experienced a persistent population de-
cline, predominantly attributable to rapid emigra-

tion and a reduction in natural population growth
(Figure 1). In historical context, the notable surge
in mortality rates during the 1990s was ascribed to
various factors, including migration patterns, dimin-
ished natural population growth, worsening social
conditions, declining living standards, and specific
policies related to the repatriation of certain eth-
nic groups to their ancestral territories. The num-
ber of Germans decreased by 65.4%, Belarusians
— by 45%, Ukrainians — by 44.3%, Russians — by
32.8%, Tatars — by 29.4%, Kazakhs — increased by
17.1%, Uzbeks — by 10.4%. This demographic shift
affected life expectancy, especially because most
Russian-speaking people who emigrated, especially
men, had a higher mortality rate (Bureau of National
Statistics).
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Figure 1 — Population and natural growth of Kazakhstan, 1991-2022
Source: Bureau of National Statistics

Within the early 2000s, with the stabilization
of the socio-economic circumstance of the nation
and the execution of programs for the return and
resettlement of Kazakhs to their local country, sig-
nificant changes took put within the ethnic composi-
tion of the population. (Abisheva, 2011). Within the
2009-2021 census period, the number of Kazakhs
increased by 3,401.1thousand people, or 7.3%. Ka-
zakhs make up 70.35% of the overall population.

Demographers, analyzing the mortality design
in Central Asian nations, have concluded that Cen-
tral Asian nations have a one of a kind epidemio-
logical profile (Denisenko, 2011). The unwavering
quality of this show in Kazakhstan has not however

been clearly built up. Epidemiological transition,
which accompanies demographic transition, is char-
acterized by increased life expectancy and changes
in the population’s mortality structure.

All countries are going through different stages
of epidemiological transition. Developed countries
have gone through all stages and reached advanced
stages of transition. Kazakhstan is still in its early
stages. The still high mortality rates of the popu-
lation, due to both internal and external causes,
indicate the incompleteness of the stage of epide-
miological transition. This assessment is based on
analyzing life expectancy outcomes and mortality
causes (Vishnevsky, 2020).
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Figure 2 — Total mortality rate in Central Asian countries, 1958-2022
Source: Demoscope Weekly

The mortality rate in Kazakhstan decreased
from 1958 to the early 1970s. However, throughout
the 1970s and 1980s, this rate escalated, peaking
at 8.1 per 1000 people. Since the first half of the
1990s, a notable increase in mortality has been ob-
served, a trend mirrored in most CIS countries (Fig-
ure 2) (Guillot, 2013). Despite a decrease in mor-
tality rates in the late 1990s, Kazakhstan continues
to exhibit higher mortality rates compared to other
Central Asian nations, attributed to the aging popu-
lation structure. It is worth noting that ethnic groups
such as Ukrainians, Belarusians, and Russians, have
the most elevated mortality rates (Denisenko, 2011).
Concurring to the 1999 populace census, the mortal-
ity rate among Russians was 14.0 per 1000 popula-

tion, Ukrainians — 21.2, Germans — 10.3, and Tatars
— 13.6, all surpassing the national average.

From 2009 to 2019, there was a diminish within
the mortality rate. The mortality rate come to its
least point at 7.1 passings per 1000 population in
2018. In 2018, the mortality rate was 5 deaths per
1000 people lower in the cities of Astana, Shym-
kent, and the Mangistau region. The highest mortal-
ity rates were observed in the Kostanay, East Ka-
zakhstan, and North Kazakhstan regions. In 2020,
after years of decline, the death rate rose to 8.6 per
1,000 people due to the coronavirus pandemic. In
2021, the mortality rate reached 9.61 deaths per
1000 people, marking the highest rate since 2009
(Bureau of National Statistics).
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Figure 3 — The mortality rate of the population of Kazakhstan, 1958-2022
Source: Bureau of National Statistics, CSO of the USSR
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After the epidemiological circumstance within
the nation moved forward, the mortality rate in 2022
diminished by 26.8%,reaching 6.8 passings per
1,000 population. In urban areas display a altogether
higher mortality rate compared to rural, with rates
of 6.9 and 6.6 deaths per 1000 people, respectively
(Figure 4).

The overall mortality rate for the inter-census
period showed variations, standing at 9.9%o per
1000 people in 1999, 8.88%o in 2009, and 9.61%o in
2021. Discrepancies in the total mortality rate often
stem from differences in the sex-age composition of
the population.

Age-specific mortality rates

Age-specific mortality rates are a crucial tool
for analyzing demographic trends, evaluating the ef-
fectiveness of healthcare systems, and planning so-
cio-economic development. These rates give a nitty
gritty picture of mortality designs over diverse age
groups, which is fundamental for developing mor-
tality tables and assessing life expectancy.

1,00
0,10
0,01

0,00

0,00

=@=2000 ==#—2010 L]

2022

By studying the causes of death by age group, it
is possible to identify the main factors that affect the
health of the population at different ages. Such an
analysis can help to reveal the characteristics of liv-
ing conditions specific to different age groups and
improve the quality of life.

In our country, mortality rates for all age groups
have decreased significantly over the past decade.
In particular, infant mortality and mortality rates for
the working age gather (15 to 40) have diminished.
In any case, mortality rates for individuals matured
75 and over stay altogether higher for both sex.

In expansion, in all age bunches (but for 85+
a long time), mortality rates among men, particu-
larly those of working age, are somewhat higher
than those among women. This gender disparity
in mortality, especially in younger and middle-
aged cohorts, highlights ongoing public health
challenges that require targeted interventions to
address risk factors more prevalent among men
(Figure 4).
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Figure 4 — Age-specific mortality rates of the population of Kazakhstan by sex
(logarithmic scale)
Source: Bureau of National Statistics (author’s calculations)

Standardized mortality rates by cause of death

The standardized death rate (SDR) is a popula-
tion mortality rate adjusted for a standard age dis-
tribution. It is calculated as the weighted average
of age-specific death rates for a given population.
Standardized rates are independent of the age struc-
ture, allowing for a more accurate reflection of mor-
tality patterns.

From 2000 to 2022, there has been a decrease in
the SDR from all causes among both men and wom-
en. Among men, mortality decreased from 3,246.69
to 1,990.58 per 100,000 people, while among

women, it decreased from 1,884.23 to 1,242.58 per
100,000 people (Table 1).

Particular attention has been given to reducing
mortality from circulatory system diseases (CSD).
Among men, this indicator decreased by 75.3%
(from 1,842.05 to 454.16 per 100,000 people),
and among women, it decreased by 81.1% (from
1,269.59 to 239.71 per 100,000 people). However,
mortality from CSD in male remains 2.2 times
higher than in female. In spite of treatment,
circulatory framework infections can still lead to
passing.
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Table 1 — Standardized mortality rates for the main classes of causes of death in the Republic of Kazakhstan (per 100 000 people)

2000 2010 2022
Male
All causes 3246,69 2792,17 1990,58
Diseases of the circulatory system 1842,05 1399,62 454,16
Neoplasms 397,90 328,56 177,90
External causes of morbidity and mortality 326,34 229,78 123,81
Diseases of the respiratory system 273,63 161,24 248,56
Diseases of the digestive system 96,40 115,95 135,01
Some infectious and parasitic diseases 75,54 29,01 11,73
Diseases of the nervous system 17,36 22,72 413,72
Others 217,47 505,29 425,68
Female

All causes 1884,23 1715,86 1242,58
Diseases of the circulatory system 1269,59 931,46 239,71
Neoplasms 206,16 174,29 101,19
External causes of morbidity and mortality 73,76 56,12 28,58
Diseases of the respiratory system 97,26 54,68 106,10
Diseases of the digestive system 54,97 60,85 78,11
Some infectious and parasitic diseases 19,79 9,26 6,52
Diseases of the nervous system 8,61 14,13 331,05
Others 154,09 415,06 351,32

Source: Bureau of National Statistics (author’s calculations)

A diminish in mortality from outside causes has
too been watched. In men, this marker is four times
higher than in ladies (123.81 per 100000 population
for male, compared to 28.58 per 100000 population
for female). A significant reduction in mortality is
also seen from neoplasms and infectious diseases in
both sexes.

One alarming factor is the significant increase
in mortality from diseases of the nervous system.
This rate is 413.72 per 100,000 people among men
and 331.05 per 100,000 people among women. For
comparison, according to Eurostat, the standardized
mortality rate from diseases of the nervous system
is 43.33 per 100,000 people in Germany, 49.46 in
Spain, 30.72 in Latvia, and only 22.18 in Poland
(Eurostat, 2019). There has also been an increase in
mortality from diseases of the respiratory and diges-
tive systems in both sexes.

The high mortality rates from these causes,
compared to other countries, raise concerns. This
may suggest an insufficient level of diagnostics and
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cause-of-death coding in Kazakhstan, which nega-
tively impacts the accuracy of demographic trend
analysis. Despite having a registration system, the
quality of mortality data in the country requires sig-
nificant improvement.

In general, the positive trend in mortality is to a
great extent due to a recognizable diminish in rates
from illnesses of the circulatory framework, neo-
plasms, and irresistible infections. In any case, the
noteworthy increment in mortality from infections
of the anxious framework and other causes remains
concerning and warrants further attention and analy-
sis.

One of the primary objectives confronting the
government is tackling the predominant causes
death of population, notably diseases of the circula-
tory system, respiratory ailments, traffic accidents,
and neoplasms. It is imperative to devise a national
strategy aimed at combatting these diseases, which
should encompass the development of preventive,
therapeutic, and rehabilitative measures for the
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population (UNFPA, 2006). Addressing diseases of
the circulatory system poses challenges due to inac-
curacies in statistics resulting from misclassification
of deaths under other categories. Hence, the Min-
istry of Health must reassess international disease
classifications and ensure stringent monitoring of
cause-of-death coding by healthcare profession-
als. Targeted initiatives are essential to mitigate the
most prevalent causes of mortality and enhance life
expectancy.

Efforts to reduce mortality demand a multifacet-
ed approach, integrating medical, legislative, educa-
tional, and social interventions. The government’s
responsibility extends to safeguarding citizens’
health and furnishing conducive conditions for pro-
longed and healthy lives. Collaboration with other
nations in scientific and medical realms concerning

disease prevention, diagnosis, and treatment stands
as a crucial stride forward.

When analyzing mortality, it is important to use
the life table, or more precisely, life expectancy.
The demographic interpretation of life expectancy is
the average number of years a person can expect to
live at a given age. This indicator is closely related
to the mortality rate.

Life expectancy at birth of the population

The trajectory of life expectancy among Ka-
zakhstan’s populace has exhibited fluctuations
over time. In 1992-1995, as a result of high mor-
tality rates, especially among children and work-
ing ages, life expectancy decreased by almost 4
years. However, in subsequent years this trend
gradually reversed and life expectancy has steadi-
ly increased.
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Figure 5 — Life expectancy at birth, 1991-2022
Source: Bureau of National Statistics (author’s calculations)

In any case, due to the COVIDI19, this pointer
has strongly diminished in 2020. Compared to 2019
diminished by 2 years, for male — 67.1 years, for
female — 75.5 years. And in 2021, diminished by 1.1
years, to 70.23 years, primarily due to the impact of
coronavirus infection.

In the context of such an epidemiological crisis,
after the Ministry of Health introduced mandatory
vaccination protocols for the population, a signifi-
cant decrease in mortality rates was observed. As
a result, in 2022, ex expanded by 4 years, coming
to 74.44 years, for male — 70.26 years, for female —
78.41years. In urban areas averages at 74.73 years,
whereas in rural regions — 73.94 years (Figure 5).
While the urban-rural life expectancy gap in coun-

try has diminished, a significant dissimilarity holds
on between male and female, wawhich in 2022
amounted to 8.15 years (BNS).

Commitment of person classes of causes of pass-
ing to changes in life expectancy of the population

Changes in expectancy hope are closely related
to shifts in mortality rates by cause within specific
age groups. Using the decomposition method (An-
dreev, 1982), assessed the contribution of various
classes of causes of death to changes in life expec-
tancy. The decomposition of life expectancy by age
and cause of death offers a comprehensive view of
mortality changes across different age groups and
the underlying structure of causes of death.
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Based on accessible information, calculations
were made utilizing the decomposition method for
the period 2010-2022. As a result, it was determined
that the causes of mortality that influence changes
within the life expectancy are deaths from the circu-
latory system, external causes, and neoplasms.

It can also be seen that the large difference in
life expectancy between men and women is also due
to these reasons. During this period, mortality from
external causes decreased significantly among men
of working age compared to women. In female over
50 years, a diminish in mortality from the circula-
tory system is watched. This is often one of the rea-
sons that especially affected the alter in their life ex-
pectancy. In expansion, a decrease in mortality from
tumors was watched within the age gather from 50
to 80 in both genders. On the opposite, an increment
in mortality from infections of the respiratory and
nervous systems can be watched over 60 a long time
of age (Figure 6).

Analysis of factors affecting population life ex-
pectancy using the decomposition method supports
the basic principles of the epidemiological transi-
tion theory. According to this theory, as societies
develop, mortality from infectious diseases declines
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while chronic diseases become more prominent
(Vishnevsky, 2020). The comes about of the de-
composition examination uncovered that the causes
of passing that play a significant role in changes in
life expectancy in Kazakhstan are those caused by
the circulatory system, external causes, respiratory
diseases, and neoplasms.

Conclusion

Over the past decade, Kazakhstan has made sig-
nificant strides in healthcare, largely due to the im-
plementation of various state programs. Infant and
maternal mortality rates have notably decreased,
and life expectancy has steadily increased, except
in 2020. The drop in life expectancy that year, as
in many countries worldwide, was largely driven
by excess mortality related to the COVID-19 pan-
demic.

However, the main findings of the study indicate
that mortality in Kazakhstan reflects characteristics
of an incomplete epidemiological transition. While
diseases of the circulatory system are declining,
they still remain the leading cause of death. This
situation highlights the incompleteness of the third
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stage and the early elements of the fourth stage of
the epidemiological transition. Additionally, there is
a notable excess mortality among men due to ex-
ternal causes, suggesting a potential move toward a
turn around epidemiological move. According to A.
Omran’s hypothesis, within the third period, as irre-
sistible infections diminish, the hazard of degenera-
tive infections rises, and life expectancy increments
altogether. The fourth period, on the other hand, is
characterized by a decrease in cardiovascular mor-
tality, population aging, and the emergence of new
diseases.

The rising incidence of diseases of the respi-
ratory and stomach related organs in recent years
points to existing gaps in the diagnosis and coding
of causes of mortality.

To total the third period of the epidemiological
transition, it is fundamental to create and execute com-
prehensive wellbeing intercessions pointed fundamen-
tally at making strides the avoidance and treatment of
cardiovascular mortality, as well as lessening mortality
from external causes, particularly among male.

Worldwide involvement appears that consider-
able decreases in mortality and increments in life ex-
pectancy are essentially driven by advancements in
healthcare, socio-economic conditions, and by and
large population well-being. To take after this way,
it is exceptionally vital to prioritize activities pointed
at advancing a solid way of life among the population
and strengthening healthcare infrastructure in the re-
gions. By implementing such measures can we ensure
the long-term sustainability of the nation’s health.
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