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Abstract

Relevance: Chronic heart failure remains a major public health challenge worldwide, characterized
by increasing incidence and significant morbidity and mortality. Understanding epidemiological trends and
changes associated with the COVID-19 and post-COVID-19 period is essential for optimizing healthcare
strategies.

Objective. To analyze the dynamics of CHF incidence and mortality in Almaty city and Almaty
oblast during the pre-COVID-19 and COVID-19/post-COVID-19 periods, and to assess future trends up
to 2030.

Materials and Methods. A retrospective descriptive and analytical study was conducted using
official statistical data from 2012 to 2025. Indicators of CHF incidence and mortality were analyzed in the
general population and by sex. The study period was divided into pre-COVID-19 period (2012-2019) and
COVID-19/post-COVID-19 period (2020-2025) phases. Absolute and relative changes were calculated,
and time series analysis was performed. Forecasting was carried out using linear regression and ARIMA
(0,0,0) models.

Results: Chronic heart failure incidence increased in both regions. In Almaty city, the chronic heart
failure incidence rate increased from 1,217.3 to 1,552.2 per 100,000 population (+27.5 %), while in Almaty
region it increased from 145.7 to 755.1 per 100,000 population (+418.4 %). The most pronounced growth
was observed after 2019. Incidence increased in both sexes, with a higher growth rate among men. Mortality
declined in both regions over the study period. Comparison of the pre-COVID-19 and COVID-19/post-
COVID-19 periods demonstrated higher incidence rates in both regions, whereas mean mortality rates
decreased. Forecasting indicates a continued increase in incidence through 2030, with relatively stable or
gradually decreasing mortality.

Conclusion: The study demonstrates a growing burden of chronic heart failure, particularly in
Almaty region, with increasing incidence and declining mortality. These findings highlight the need for
strengthening early detection, preventive strategies, and long-term management of chronic heart failure,
especially in regional healthcare settings.

Keywords: chronic heart failure, cardiovascular diseases, epidemiology, COVID-19, forecasting,
public health, Kazakhstan.

Introduction

Cardiovascular diseases (hereinafter —
CVD) remain the leading cause of mortality world-
wide, accounting for approximately 19.8 million
deaths in 2022 (approximately 32 % of all deaths),
with the majority attributable to myocardial infarc-
tion and stroke. Heart failure (hereinafter — HF)
represents one of the most severe and common

complications of CVD, affecting over 64 million
people globally. In developed countries, HF prev-
alence ranges from 1-3 % in the adult population
and exceeds 10 % among individuals older than 70
years [1; 2]. The increasing number of patients is
due to the aging of the population, improved sur-
vival after myocardial infarction, and the preva-
lence of hypertension and diabetes. Prevalence and
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incidence vary by region but continue to increase
overall. Mortality is particularly high in low- and
middle-income countries due to limited access to
healthcare and preventive care. Risk factors such as
smoking, poor diet, obesity, physical inactivity, al-
cohol, and air pollution play a significant role. Most
premature deaths from CVD can be prevented with
timely prevention and treatment [3-7].

Heart failure is a condition in which the
heart is unable to pump blood effectively due to
structural or functional impairment. This leads to
symptoms such as shortness of breath, fatigue, de-
creased exercise tolerance, and edema. The most
common causes are coronary artery disease, hy-
pertension, myocardial infarction, and valvular
disease [8-10]. The disease develops gradually and
is accompanied by changes in the heart (hypertro-
phy, dilation, fibrosis). Stages range from low-risk,
asymptomatic to severe, terminal disease. Heart
failure is also classified by ejection fraction, course
(acute and chronic), and cardiac involvement (left-,
right-, and biventricular). Early diagnosis and treat-
ment help slow disease progression and improve
quality of life.

In Kazakhstan, CHF also poses a signifi-
cant burden on the healthcare system, accom-
panied by increased morbidity, high disability,
and significant economic costs [11]. In Kazakh-
stan, cardiovascular diseases are also the leading
cause of death. Despite healthcare reforms and a
3.8 % annual reduction in preventable mortality
from 2015 to 2019, there was a 17.6 % increase
from 2019 to 2021, largely due to the COVID-19
pandemic. The leading causes of death remain
circulatory diseases, respiratory diseases, and
cancer. Heart failure poses a significant burden to
the country's healthcare system. According to the
national electronic healthcare system, more than
500,000 patients with this diagnosis were regis-
tered from 2014 to 2021. Most of these patients
are over 50 years of age (86 %), with women ac-
counting for approximately 52 %. Comorbidities
such as hypertension, cerebrovascular disease,
and coronary heart disease are common. During
this period, the prevalence of heart failure in-
creased significantly-from 4,393 to 22,088 cases
per million population, and mortality increased
from 367 to 721 cases per million. Approximate-
ly 14 % of patients died during follow-up. The
risk of adverse outcomes is higher in men and in
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patients with a history of myocardial infarction
or diabetes [12-15].

The aim of this study was to analyze tem-
poral trends in CHF incidence and mortality in
Almaty city and Almaty region between 2012 and
2025, including comparisons between the pre- and
the COVID-19/post-COVID-19 periods. Particular
attention was given to describing temporal chang-
es in these epidemiological indicators during the
study period. The findings are intended to identify
key epidemiological trends and may contribute to
healthcare planning, preventive strategies, early de-
tection, and the long-term management of CHF at
both urban and regional levels.

Materials and Methods

This retrospective descriptive epidemiolog-
ical study examined trends in CHF incidence and
mortality in Almaty city and Almaty region, Ka-
zakhstan, between 2012 and 2025, with projections
extending to 2030. Data were obtained from official
statistical reports of the National Scientific Center
for Healthcare Development of the Republic of Ka-
zakhstan. The dataset included annual aggregated
indicators of CHF incidence and mortality in the
general population, as well as sex-specific data for
men and women.

Ethics approval and consent to participate

The study protocol was reviewed and ap-
proved by the Local Ethics Committee of the Non-
Profit Joint-Stock Company «Kazakh-Russian
Medical University», Almaty, Kazakhstan (Pro-
tocol No. 18/99, dated 6 January 2023) and was
conducted in accordance with the principles of the
Declaration of Helsinki. As the study was based
exclusively on anonymized aggregated official sta-
tistical data, informed consent was not required in
accordance with institutional requirements.

For descriptive temporal comparisons, the
study period was divided into a pre-COVID-19
period (2012-2019) and a COVID-19 and post-
COVID-19 period (2020-2025). This classification
was used solely to describe temporal changes in
epidemiological indicators and should not be inter-
preted as implying a causal relationship between
the COVID-19 pandemic and the observed changes
in CHF incidence or mortality.

Statistical analysis: Descriptive statistics,
comparative analyses, and time-series methods
were used to evaluate changes in CHF incidence
and mortality over time. Both absolute numbers of
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registered cases and incidence and mortality rates
per 100,000 population were analyzed, depending
on the objective of each analysis.

The absolute change was determined using
the formula:

A=X2—-Xu

The relative change (growth rate) was cal-
culated as follows:

Rate of change ( %) = (X2 —X1) / X1 x 100 %

Sex-stratified analyses were performed to
evaluate temporal differences between men and
women in both study regions.

Forecast analysis: Future trends through
2030 were explored using two complementary
forecasting approaches.

First, linear regression was applied to eval-
uate long-term temporal trends according to the
equation:

y=a+bt

where y represents the predicted value of
the indicator, t represents calendar year, a is the in-
tercept, and b is the regression coefficient describ-
ing the temporal trend.

In addition, an ARIMA (0,0,0) model was
applied as a baseline stationary scenario. Because
this model assumes the absence of both temporal
trend and seasonality, it was used as a conservative
reference model rather than as a comprehensive
forecasting model. Forecasts obtained from linear
regression and the baseline ARIMA model were
compared to illustrate alternative patterns of future
CHF mortality.

Several methodological limitations should
be considered when interpreting the findings. The
analysis was based exclusively on aggregated statis-
tical data and therefore did not include individual-
level information such as age, comorbidities, disease
severity, left ventricular ejection fraction, treatment
strategies, or clinical outcomes. In addition, poten-
tial temporal changes in diagnostic criteria, coding
practices, reporting procedures, case registration,
healthcare accessibility, and administrative reporting
systems may have influenced the observed trends.
Consequently, the study was designed to describe
temporal epidemiological patterns rather than to
identify determinants of CHF incidence or mortality.

All statistical analyses were performed us-
ing IBM SPSS Statistics (version 23) and Microsoft
Excel. The study was descriptive and exploratory in
nature, focusing on the analysis of temporal trends

without testing causal relationships.

Results

As shown in Table 1, CHF incidence in-
creased overall in both Almaty city and Almaty
region between 2012 and 2025. In Almaty city, in-
cidence rose from 1,217.3 per 100,000 population
in 2012 to 1,552.2 per 100,000 in 2025, while in
Almaty region it increased from 145.7 to 755.1 per
100,000 population. Incidence increased in both
men and women; however, sex-specific differences
varied across regions and study years.

Mortality rates fluctuated throughout the
study period but remained higher in Almaty city
than in Almaty region. By 2025, mortality was 7.1
per 100,000 population in Almaty city and 12.8 per
100,000 in Almaty region. Overall, the findings in-
dicate an increasing burden of CHF incidence over
time, accompanied by relatively stable mortality
trends (Table 1).

Table 2 summarizes the absolute and relative
changes in CHF incidence and mortality between
2012 and 2025. In Almaty city, overall CHF inci-
dence increased by 27.5 %, from 1,217.3 to 1,552.2
per 100,000 population, while mortality decreased
by 67.0 %, from 21.5 to 7.1 per 100,000. In Almaty
region, the increase in incidence was substantially
greater, rising by 418.4 % from 145.7 to 755.1 per
100,000 population, whereas mortality declined by
40.2 %, from 21.4 to 12.8 per 100,000.

Sex-specific analyses have demonstrated in-
creasing incidence in both men and women. How-
ever, the magnitude of change varied by region and
sex. Mortality declined in both sexes throughout
the study period (Table 2).

Table 3 presents a comparison of the mean
annual CHF incidence and mortality rates between
the pre-COVID-19 period (2012-2019) and the CO-
VID-19 and post-COVID-19 period (2020-2025).
In Almaty city, the mean annual CHF incidence in-
creased from 830.1 to 1103.6 per 100,000 popula-
tion, representing a 33.0 % increase, whereas the
mean annual mortality rate decreased from 15.0 to
10.6 per 100,000 population (—29.5 %).

In Almaty region, the mean annual CHF in-
cidence increased from 312.3 to 642.8 per 100,000
population (+105.8 %), whereas the mean an-
nual mortality rate decreased from 12.3 to 8.7 per
100,000 population (—29.0 %).

Sex-specific analyses demonstrated increas-
ing mean annual incidence rates in both men and
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women, whereas mean annual mortality rates de-
clined in both sexes in Almaty city and Almaty re-
gion (Table 3).

Table 4 presents the observed baseline values
for 2025 together with exploratory forecasts of CHF
incidence and mortality through 2030. Forecasts
indicate a substantial increase in CHF incidence in
both regions over the study period. In Almaty city,
total incidence is expected to rise from 25,536 cas-
es in 2025 to 45,590 cases in 2030, while in Al-
maty oblast it is projected to increase from 11,780
to 24,800 cases. The increase is anticipated in both
men and women, with a steeper rise among males.

Mortality forecasts showed differing pat-
terns depending on the model used. Linear trend
projections suggest a gradual decline in mortality

between 2025 and 2030, from 117 to 102 deaths in
Almaty city and from 200 to 175 deaths in Almaty
region. In contrast, the baseline stationary ARIMA
(0,0,0) model predicted relatively stable mortality
levels over the forecast period, remaining at approx-
imately 183 deaths in Almaty city and 210 deaths
in Almaty oblast. Overall, the forecasts suggest a
growing burden of CHF incidence accompanied by
stable or modestly declining mortality (Table 4).

Discussion

The present study provides a comprehensive
assessment of long-term trends in chronic heart fail-
ure incidence and mortality in Almaty city and Al-
maty region between 2012 and 2025. The findings
demonstrate a substantial increase in CHF incidence
in both regions, accompanied by an overall decline

Table 3. Comparison of CHF rates before and after COVID-19 (per 100,000 population)

2012-2019 | 2020-2025 Change 2012-2019 | 2020-2025
Variables Almaty, Almaty, % ’ Almaty Almaty Change, %
mean mean region, mean | region, mean
Incidence, overall 830.05 1103.56 +32.95 312.27 642.79 +105.84
Mortality, overall 15.00 10.57 —29.53 12.25 8.69 —29.03
Incidence, men 567.20 747.77 +31.84 373.16 634.03 +69.91
Mortality, men 12.48 9.53 —23.62 14.65 10.23 —30.18
Incidence, women 727.32 859.28 +18.14 253.44 651.41 +157.03
Mortality, women 11.37 6.21 —45.36 9.91 7.15 —27.89

Source: completed by authors

Table 4. Observed baseline values for 2025 and exploratory forecasts of chronic heart failure incidence and
mortality in Almaty city and Almaty region, 2025-2030

Mortality (total, Mortality Incidence Incidence Incidence

Year linear) (ARIMA) (total) (males) (females)
Almaty
2025 117 183 25536 11 597 13 939
2026 114 183 29 500 14 200 15300
2027 111 183 33 800 17 800 16 000
2028 108 183 38 500 21 500 17 000
2029 105 183 42 800 25300 17 500
2030 102 183 45 590 29 107 22275
Almaty region

2025 200 210 11 780 5759 6021
2026 195 210 13 800 6 900 6 900
2027 190 210 16 200 8200 8 000
2028 185 210 18 900 9 800 9 100
2029 180 210 21 500 11 400 10 100
2030 175 210 24 800 13 200 11 600

Source: completed by authors
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in mortality. These trends are consistent with global
observations indicating that improvements in sur-
vival from cardiovascular diseases have contributed
to a growing population living with CHF, thereby
increasing the overall disease burden despite reduc-
tions in mortality [1; 4;16].

The increase in CHF incidence was ob-
served in both regions but was considerably more
pronounced in Almaty region. Between 2012 and
2025, incidence increased by 27.5 % in Almaty city
and by 418.4 % in Almaty region. Several factors
may have contributed to these temporal changes.
However, because the present study was based on
aggregated descriptive data, the relative contribu-
tion of these factors could not be evaluated. Pre-
vious studies have shown that the burden of CHF
rises substantially with age and is closely linked to
hypertension, ischemic heart disease, diabetes mel-
litus, and obesity, all of which remain highly preva-
lent worldwide [3; 4; 6; 17].

Sex-specific analyses revealed increasing
incidence rates among both men and women, al-
though the magnitude of change varied between
regions. The largest increases were observed in
Almaty region, suggesting that improvements in
diagnosis and healthcare utilization may have con-
tributed to increased case ascertainment. Similar
sex-related differences in CHF epidemiology have
been reported internationally, reflecting variations
in cardiovascular risk profiles, healthcare-seeking
behavior, and survival following cardiovascular
events [17-19].

Comparison of mean annual epidemiological
indicators between the pre-COVID-19 period and
the COVID-19/post-COVID-19 period showed an
increase in reported CHF incidence in both regions,
accompanied by a decrease in mean mortality rates.
In Almaty city, mean incidence increased by 33.0 %,
while mean mortality decreased by 29.5 %. In Al-
maty region, mean incidence increased by 105.8 %,
while mean mortality decreased by 29.0 %. These
findings describe temporal changes observed dur-
ing the COVID-19 and post-COVID-19 period and
should not be interpreted as evidence of a causal ef-
fect of the COVID-19 pandemic [20-23].

Despite the increase in mortality observed
during the post-pandemic period, long-term mortal-
ity trends between 2012 and 2025 showed an over-
all decline in both regions. Mortality decreased by
67.0 % in Almaty city and by 40.2 % in Almaty
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region over the study period. Although the present
study cannot determine the underlying causes of
this decline, the observed temporal pattern is con-
sistent with previous reports describing improve-
ments in cardiovascular care [24].

Forecast analyses suggest that the burden of
CHEF will continue to increase through 2030 in both
regions. Both forecasting approaches indicated
substantial growth in incident cases, particularly in
Almaty region. However, mortality projections dif-
fer between models, with linear regression suggest-
ing a gradual decline and the baseline stationary
ARIMA (0,0,0) models indicating relatively stable
mortality levels. These findings highlight the uncer-
tainty inherent in long-term forecasting and under-
score the need for continued surveillance and peri-
odic reassessment of epidemiological trends [23].

The combination of increasing incidence
and decreasing long-term mortality suggests that a
growing number of individuals are living with CHF
and requiring ongoing medical care [24]. This epi-
demiological transition has important implications
for healthcare planning, emphasizing the need to
strengthen primary healthcare services, improve
secondary prevention strategies, enhance continu-
ity of care, and expand community-based manage-
ment programs. Particular attention should be given
to Almaty region, where the increase in incidence
was substantially greater than that observed in Al-
maty city.

Strengths and Limitations

This study has several important strengths.
First, it is based on long-term population-level data
covering a 14-year period (2012-2025), allowing
for a robust assessment of temporal trends. Second,
the analysis includes both incidence and mortal-
ity indicators across two distinct settings, urban
and regional, providing a more comprehensive
understanding of CHF burden. Third, the study in-
corporates gender-stratified analysis and pre- and
post-COVID-19 comparisons, enhancing the clini-
cal relevance of the findings. Finally, the use of
complementary forecasting approaches (linear re-
gression and ARIMA) allows for a more nuanced
interpretation of future trends.

However, several limitations should be
acknowledged. The use of aggregated data limits
the ability to account for individual-level char-
acteristics such as age distribution, comorbidi-
ties, treatment patterns, and disease severity. Ad-
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ditionally, potential inconsistencies in statistical
reporting and registration practices may have
contributed to variability in the data across years,
particularly in regional settings. The forecasting
models did not include external predictors (e.g.,
socioeconomic factors, healthcare accessibility,
or risk factor prevalence), which may affect the
accuracy of projections. Furthermore, although
the inclusion of Almaty region improves general-
izability, the findings may still not fully represent
other regions of Kazakhstan or different health-
care systems.

Conclusion

This study demonstrates a substantial in-
crease in CHF incidence in both Almaty city and
Almaty region between 2012 and 2025, accom-
panied by an overall decline in mortality. The in-
crease in incidence was considerably more pro-
nounced in Almaty region, highlighting potential
regional differences in disease burden, healthcare
access, and case detection. Although mortality de-
creased over the study period, the rising incidence
indicates a growing population living with CHF
and requiring long-term medical care. These find-
ings underscore the importance of strengthening
primary healthcare services, improving early de-
tection and disease management, and implement-
ing targeted prevention strategies, particularly in
Almaty region. Continued surveillance and re-
source planning will be essential to address the
increasing burden of CHF and improve long-term
cardiovascular outcomes.
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CO3BbIVIMAJIBI )KYPEK KETKIJIIKCI3AIT'THIH AYPYINAH/JIBITBI MEH OJIIM-XITIM
KOPCETKIIITEPIHIH O3I'EPY YPIAICTEP

JI. barianoBa ", A. Hazap6aes?, K. ®@aiizynuna’, I. UckakoBa?,
. Ckunauposa * A. Manmapumnosa', E. Eroposa ', H. AxTaesa’
! «Kazakcran-Peceit meqununanbik yausepcuteti» MEBBM, Ka3zakcran, AnMarst
2 «C. . Achennuspon areinaarsl Kazak Y arTeik meaununa yausepcuteti» KEAK, Kazakcran, Aimars
3 Canupnar KaiibipOekoBa aThIHIaFbl ¥JITTHIK FHUIBIME JICHCAYIIBIK CAKTAY/IbI JAMBITY OPTaJIbIFbI,
Kazakcran, AaMarsl
*Koppecnondenm asmop

Anjgarmna

Ozexminiei. CO3bUIMAIBI KYPEK KETKUTIKCI3AIr OYKUT aleMe KOFaMJIbIK JEHCAyJIbIK CaKTayJIbIH
MaHBI3Bl Macemenepinin Oipi OobIn Kaja Oepesi kKoHe aypylIaHIBIKTHIH ©CYIMEH JKOHE eJIIM-KITIMHIH
xorapbl JeHreiimen cumnarraiagsl. COVID-19 sxone moct-COVID-19 ke3ennepiMeH OailiaHBICTHI
STHJIEMHUOJIOT USITBIK YPICTEP MEH ©3TepiCTep/ii 3epTTeY ACHCAYIBIK CAKTay CTpaTeTr vsijIapblH OHTAUIaHIBIPY
YILiH MaHbI3/bI.

Maxcampi. AnMaThl Kajgachl MEH AJIMaThl O0JIBICHIHIAFBI CO3BUIMAIIBI JKYPEK KETKUTIKCI3AirineH 60-
JaThIH aypymaHasliK neH emiM-kiTiMHIH COVID-19-ra neitinri sxone COVID-19/ COVID-19-nanH keiinri
Ke3eHJIep/IeT TMHAMUKACKHIH Talay, connai-ak 2030 sxputFa Jeiinri 60mKaMIbIK YpaicTep i Oaranay.

Mamepuanoap men a0icmep. 2012-2025 xpuigapaarbl pECMH CTaTUCTUKATBIK ACPEKTEp HETi31HIe
PETPOCIIEKTUBTI CHINIATTaMaJbIK-TaaMaJIbIK 3epTTey KYpri3unai. Co3puIMaibl KYPEK KeTKUTIKCI3IITTHEH
OoJIaThIH aypyLIaHJIBIK TeH OJIM-XKITIM KOpCETKIIITEepl >KalIbl MOMYIALUAAA KOHE KBIHBICHI OOWBIHIIA
tanganael. 3eprrey kezeHi COVID-19-ra neitinri (2012-2019 sxox.) sxone COVID-19/COVID-19-nan
keiinri (2020-2025 #ok.) kezenaepre 0emniHai. AGCOMIOTTIK KOHE CaJIbICTHIPMAaIIbl ©3TepiCTep €CETeNill,
YaKBITTBIK KaTapiapra Tajjaay xKyprizuiai. bomkay cei3bIKTHIK perpeccus xone ARIMA (0,0,0) mogensaepi
apKBUIBI )KY3€Te aChIPBIIIbI.

Homuorcenepi. Co3pUIMabl XKYPEK KETKUTIKCI3AITHIH aypyIIaHIbIFbI €Ki OHIp/e /1 apTThl. AJIMAaThI
KaJacelH/Ia aypymanaseikK kepeerkimi 100 000 xanpikka makkanaa 1217,3-ren 1552,2-re peiiin (+27,5 %)
octi, am Anmarsl o6nbickiHa 100 000 xanbikka makkauaa 145,7-nen 755,1-re netiin (+418,4 %) aprthl. EH
xorapbl ociM 2019 xpiaan kelin Oaikanasl. AypylmaHJIbIK €Ki *KBIHBICTA Ja apTThl, ajnaiiia ep azamaap
apachIH/Ia 6CY KapKbIHbI )KOFAphI O0JIIBL. 3epTTEY Ke3eHIHAe 0IiM-KiTiM eki oHipae ne Tomenaeni. COVID-
19-ra neitinri kezeH MmeH COVID-19/moct-COVID-19 ke3eHaepiH canbICTBIPy €Ki OHIpAe A€ aypyIaHIbIK
KOPCETKILITEePiHIH KOFapbhlIaFaHbIH, aJl ©JIIM-)KITIMHIH OpTallia KOpCeTKIIITePiHIH TOMEH/IETeHIH KOPCETTI.
Bomxam Hotmxkenepi 2030 xbutFa AeiiiH aypyIIaHABIKTHIH OJIaH opi ©CyiH, all eJiM-KITIM JeHreiiHiH ca-
JBICTBIPMAJIBI TYPZE TYPaKThl HeMece OipTiHIen TOMEHIeYiH KOpCeTesi.

Kopvimuvinovl. 3epTTey CO3BUIMANBI KYPEK JKETKUTIKCI3AITIHIH, ocipece AMarbl OOIBICHIHJA,
AypyIIaHIBIKTBIH apTYhl JKOHE OIM-XKITIMHIH TOMEHACYIMEH CHIATTAJIaThIH JKYKTEMECIHIH ©cCill Keie
KATKAHBIH KOPCETTi. AJIBIHFaH HOTHXKeENEp, acipece oHIpIIK JeHCAyNIbIK CaKTay ACHIeHIHIE, CO3BUIMAIIbI
KYPEK JKETKUTIKCI3IITiH epTe aHbIKTay, MPO(UIAKTUKAJIBIK iC-IIapajapAbl KYLIICHTy jKoHe MalueHTTep Il
y3aK Mep3iMJii 6acKapy KaKeTTUIIrH alKbIHaiIbI.

Tyiiin ce30ep: co3viimanvl HCYpeK HCemKINKCi30iel, HCypeK-KaHmamvlp aypynapsl, 3NUOEMUONO-
eus, COVID-19, 6onacay, Ko2amowik dencaynvix cakmay, Kazaxcman.
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WU3MEHEHUE TEHJIEHIIUA 3ABOJIEBAEMOCTH U CMEPTHOCTH OT XPOHUYECKOM
CEPIEYHOUN HEJJOCTATOYHOCTH

JI. BarnanoBa ', A. Ha3zap6aes’, K. ®@aiizysimua’, I. UckakoBa’®,
. Ckunauposa * A. Manmapumnosa', E. Eroposa ', H. AxTaesa’
"HYO «Ka3axcrancko-Poccuiickuii METUIIMHCKUI YHUBEpCHTET», KazaxcTaH, AJMarhl
2 HAO «Ka3axckuii HallmoHaJIbHbIH MequinHCKid yHuBepcuteT uM. C. [1. Achenausposay,
Kazaxcran, Aamarel
3 HarmoHambHbIH MCCIeI0BATEIbCKUI LIEHTP pa3BUTHUS 3ipaBooxpaHeHus nMeHn Canniar KanpOekoBoid,
Kazaxcran, Aamarel
*Koppecnonoupyrowuii agmop

AHHOTaNud

Axmyanvrocms. XpoHUUECKasi CEpJEUHasi HEA0CTaTOYHOCTh OCTAETCSl OJHOW U3 BaXKHEUILIUX MpO-
071eM OOILIECTBEHHOTO 3paBOOXPAHEHHUS BO BCEM MHpE, XapaKTEepHU3yeTcs POCTOM 3a00JIeBaeMOCTH, a
TaKXe BBICOKOH pacrpoCcTPaHeHHOCTHIO, 3a00JIeBAEMOCTBIO M CMEPTHOCTHIO. V3yueHue s 1eMHOIoTnye-
CKHMX TE€HJICHUIMUA U U3MUHEHUM, cBsi3aHHbIX ¢ epruogamu COVID-19 u nocne COVID-19, umeer BaxxHoe
3HA4YEeHME I ONTUMM3ALMH CTPATETUH 31paBOOXPAaHEHUS.

Llenv. TlpoaHanu3upoBaTh AMHAMUKY 3a00J€BAEMOCTH U CMEPTHOCTH OT XPOHMYECKOH cepped-
HOW HEOCTAaTOYHOCTH B TOpojae AnMarbl B ATMaTHHCKOW obnactu B 10- U B niepuoa COVID-19/mocne
COVID-19, a Takxe oleHUTh NporHo3ubie TeHaeHmu 10 2030 roaa.

Mamepuanvr u memoosi. 1IpoBeeHO peTPOCIIEKTUBHOE OMUCATENbHO-aHATUTUUECKOE UCCIIE10Ba-
HHUE C UCTIOJIb30BaHHEM O(UIMATIBHBIX CTaTUCTUYECKUX MaHHbIX 3a 2012-2025 rr. [Tokaszarenu 3a0omneBa-
€MOCTH M CMEPTHOCTH OT XPOHUYECKOM CEepAeYHON HETOCTATOYHOCTH OBUIH MTPOaHATU3UPOBAHbI B 00IIEH
nomnyssiuy 1 1o noiy. Ilepuon uccnenoBanust OblT pazziesneH Ha gokoBuAHbIN (2012-2019 rr.) u nepuon
COVID-19/mocie COVID-19 (2020-2025 rr.) sTansl. PaccuuThiBanuch aOCOMIOTHBIE U OTHOCUTEIBHBIC
W3MEHEHUs, POBOAMIICS aHAJIW3 BPEMEHHBIX psoB. [IporHo3upoBaHue OCYLIECTBISUIOCH C UCIIOIb30Ba-
HUeM JIMHelHoU perpeccun u mozeneit ARIMA (0,0,0).

Pesynomamer. B 060oux permoHax Bo3pocia 3a00JeBaeMOCTh XPOHUYECKOW CEepACYHON HemocTa-
TOYHOCTBIO. B ropone AsiMarbl ypoBeHb 3a007€Ba€MOCTH XPOHHUECKON CEpAeUYHON HEIO0CTaTOYHOCTHIO
yBesmuwics ¢ 1 217,3 no 1 552,2 na 100 000 nacenenus (+27,5 %), B To Bpemsi Kak B ATMAaTHHCKOH 00-
nacTH oH yBenuawics ¢ 145,7 no 755,1 na 100 000 nacenenus (+418,4 %). Hanbonee BbIpaXeHHBIN pOCT
ormeuvaics nocie 2019 roga. 3a0oaeBaeMOCTh YBEIMUMIACH CPEAH JIUI] 000€TO IoJia, IpudeM 0ojiee BbI-
COKHE TEMIIbl pOCTa HAOIIONAIHNCh Y MY>KUMH. 32 HCCIIEeyeMBbIi IEPHOJl CMEPTHOCTh CHU3MIIACh B 000MX
pernonax. CpaBHeHHe JokoBHIHOTO Niepuoaa ¢ nepuogom COVID-19/mocie COVID-19 nokazano 6onee
BBICOKHE TOKa3aTesid 3a00JeBaeMOCTH B O0OMX PErMoHax, TOT/Aa KaK CPeJIHUE MOKa3aTelld CMEPTHOCTH
cHU3WIKCH. [IporHo3upoBaHme CBUACTENLCTBYET O JaldbHeIeM pocTe 3adoneBaemocts 10 2030 roga mpu
OTHOCHUTEJIHO CTAOUIIBHOM MJIHM MOCTETIEHHO CHIYKAIOIIEMCS] YPOBHE CMEPTHOCTH.

3akntouenue. ViccnenoBanue JEMOHCTPUPYET BO3pacTaroliee OpeMsi XpOHUYECKOH ceplieuHoN He-
J0CTaTOYHOCTH, 0COOCHHO B AJIMaTUHCKOHM 0011aCTH, XapaKTepHu3ylolieecs yBeInueHHeM 3a00JIeBaeMOCTH
U CHIDKEHHEM cMepTHOCTH. [lomydeHHble pe3yabTaThl MOAUYEPKUBAIOT HEOOXOAUMOCTD YCHIICHHSI PAHHETO
BBISIBIICHUSI, TPO(PUIAKTUYECKUX MEPOIIPUATUH U JOITOCPOUHOTO BeICHHS MTALIMEHTOB C XPOHUYECKOH cep-
JIEYHON HEJ0CTAaTOYHOCTHIO, 0COOEHHO Ha PETHOHAIBHOM YPOBHE CUCTEMBI 3/JpaBOOXPAHEHUSI.

Knroueswvie cnosa: xponuueckas cepoeyHas HeOOCMamouHOCmMb, CepOeUHO-COCYOucmyle 3a0071e6a-
Hus, anudemuonoeus, COVID-19, npoenozuposanue, obujecmseennoe 30pasooxpanenue, Kazaxcman.
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