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Abstract

Introduction. The number of non-communicable diseases (NCDs) is increasing worldwide, mainly cardiovascular
diseases and diabetes mellitus. In Kazakhstan, disease management programs (DMP) for three nosologies have been
introduced to reduce the risk of NCDs.

Aim: To study incidence and mortality rates trends from three nosologies included in DMP: diabetes mellitus (DM),
chronic heart failure (CHF) and arterial hypertension in Almaty city.

Materials and methods. The data were obtained from the National Scientific Center for Health Development in Almaty.
For the incidence analysis, data were obtained from 2016 to 2023, since the PHI was implemented during this period, while
for mortality, data were obtained from 2013 to 2023. To predict the number of incidence and mortality for three types of
nosologies, the linear regression method

Results. The incidence per 100,000 population for all three nosologies is growing in all age groups: DM from 2230.5 to
3621.3, for hypertension from 6596.9 to 11811.3 and for CHF from 321.8 to 1432.9. An increase in mortality from diabetes
mellitus was observed from 2.85 to 22.34, and a further increase to 42.48 per 100.000 population is expected. Similarly, an
increase in hypertension was observed from 2.17 to 12.67 from 2013 to 2023, and its growth to 20.58 is expected by 2028. A
decrease in CHF was observed from 20.21 to 9.20 by 2023, and a further reduction to 1.24 by 2028 is expected.

Conclusion. Our analysis shows an increase in the incidence of all three nosologies, in particular, diabetes and CHF at
a young age, while hypertension and CHF in the age group of 60-74 years. Positive dynamics is the improvement in the
coverage of patients involved in the PHC, but there has been a decrease in the proportion of patients in all three nosologies
in the last two years
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BeepeHue. B mupe HabntogaeTcs pocT HeMHGeKUMoHHbIX 3aboneBannit (HI3), B OCHOBHOM CepaevHO-COCYANCTLIX,
caxapHoro [auabeta u pgpyrux. B KasaxctaHe pnns cHuxeHus pucka HW3 BHegpeHbl nporpammbl  ynpaBneHus
3abonesaHuamu (MY3) no Tpem HO30MOTUsAM.

Lenb: n3yuntb TeHaeHuun 3aboneBaemMocTV M CMEPTHOCTW OT Tpex HO30Mmorui, BkntoveHHblx B [1Y3: caxapHoro
pvabeta (C[1), xpoHudeckon cepaeyHoit HegoctatouHocTn (XCH) n apTeprnanbHoi runepTeH3nn B I. Anmartbl.

Martepuanbi u MmeTogbl. [laHHble 6biny nonyyeHbl 13 HaumMoHanbHOro HayyHoro LeHTpa pasBuTUS 34paBOOXPaHEHMs T.
Anmartel. [Ins aHanunsa 3abonesaemocty Gbinn nonyyeHbl faHHble 3a nepuog ¢ 2016 no 2023 rofbl, Tak kKak B 3TOT Nepuop
Geina BHegpeHa ®OMC, a ans aHanusa CMepTHOCTM Obinu nonydyeHsl AaHHble 3a nepuog ¢ 2013 no 2023 roag. Ans
MPOrHO31poBaHmMs 3a601eBaeMoCT! U CMEPTHOCTU MO TPEM TMNam HO30M0TUIA NCMONb30BaN METOL NIMHEHOW Perpeccuu.

PesynbTatbl uccnepgoBanua. 3aboneBaemocTs Ha 100 ThiC. HaceneHMs No BCEM TPEM HO30MOMMsIM PacTeT BO BCeX
Bo3pacTHbIx rpynnax: C[] ¢ 2230,5 po 3621,3, runepTonum ¢ 6596,9 go 11811,3 n UBC ¢ 321,8 go 1432,9. Habnoganock
YBENMYEHNE CMEPTHOCTU OT caxapHoro auabeta ¢ 2,85 fo 22,34, n oxugaetcs ganbHeilwee ysenuueHue go 42,48 Ha 100
TbiC. HaceneHus. AHanoruuHbiM obpasom, ¢ 2013 no 2023 rog Habnpanoch yBenuMyeHue CMEPTHOCTU OT TMNEPTOHUM C
2,17 po 12,67, a k 2028 rogy oxupgaetcs ee yBenuuenue 1o 20,58. CHmkeHune 3abonesaemocti MBC Habntopanock ¢ 20,21
00 9,20 k 2023 rogy, v oxngaetcs aansHenwwee cHkeHne ao 1,24 k 2028 rogy.

BbiBogbl. Haw aHanns nokasbiBaeT pocT 3a60neBaeMoCcTH M0 BCEM TPEM HO30MOMSIM, B YacTHOCTU, anabetom u MBC
B MOOAOM BO3pacTe, a runeptoHuein u MBC B BospacTHoi rpynne 60-74 roga. MonoxuTenbHOM AMHAMUKON SBNSIETCS
ynyJweHue oxaata nauuentos MNMCI, ogHako 3a nocnegHue ABa roga OTMEYAETCs CHKEHWE 4ONW MaLMEHTOB MO BCEM
TPEM HO30M0TUAM

Knroyeenie cnosa: caxapHbiti uabem, 83pocsioe HaceneHue, meHOeHUuU, NPO2HO3, NOIUMUKa 30paso0XpaHeHUsI.
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K. AcdeHausipoB atbiHparbl Kasak ¥n1Tbik MeavuuHa YHuBepcuTeTi, AnmaTsbl K., KazakctaH
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Kipicne. onemge xyknanbl emec aypynapabld, (XKEA), HerisiHeH Xypek-kaH Tamblpnapbl aypynapblHbiH, KaHT
pvabeTiHin, xaHe backanapabiH ecyi bankanagpl. KasakcraHaa XKEA ToyekeniH ToeMeHAETY yLUiH yLU Ho3omorvs BoibIHWa
aypynapabl 6ackapy (ABb) bargapnamanapsl eHrisingi.

Makcatbl: AnmaTbl KanacbiHAarbl yll HO30MOMvMsiAaH: KaHT auaberti (KM), cosbinmanbl xypek xeTkinikciagiri (CHOK)
KaHe apTepusbIk, runepTeH3nsgaH BonaTblH ChIPKATTaHYLLbINbIK NEH MiM-XITiM ypaicTEPIH 3epaeney.

Matepuangap MeH apictep. [lepektep AnMaTbl kanacblHAarbl AeHCAYNbIK, CakTayabl JaMbITyablH, YNTTbIK, FbifbIMU
opTanblfblHaH anblHabl. ChlpkaTTaHyLbiNbIKTEl Tangay ywiH 2016 xeingad 2023 xbinFa AeriHr keseHaeri aepektep
anblHAabl, enTkeHi ocbl kesenae MMC® eHrisingi, an enim-xitiMai Tangay ywid 2013 xeingan 2023 xbinFa geiiHri kedeHaeri
AepekTep anbiHabl. HosomomsiHbiH, yiu Typi BoMblHWA aypy MeH enimai Bomkay yiliH CbI3bIKTbIK PErpeccus agici
KONAaHbINabl.

3eptrey HaTuxenepi. bapnbik yw Hosonorus GoibiHwa 100 MbiH TyprbiHFA LUAKKAHAAFbl ChIPKATTAHYLbIbBIK,
Bapnbik, xac TonTapbiHga ecyne: KO 2230,5-teH 3621,3-ke aeliH, runeptoHus 6596,9-nan 11811,3-ke peiiiH xaHe XUA
321,8-peH 1432,9-ra peliH. KaHT guabetiHeH 6onatbiH eniM-kiTiMHiH, 2,85-TeH 22,34-ke aeliiH ecyi baiikanapl xkaHe opaH
api 100 MbiH, TyprbiHFa WakkaHoa 42,48-re geniH ynrato kytinyde. Con cusktbl, 2013 xbingaH 2023 xbinFa AeriH
rMnepToHusgaH GonatelH eniM-xiTim 2,17-0eH 12,67-re peniH ecti, an 2028 xbinFa kapan 20,58-re peiiiH eceai gen
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kytinyge. XWA aypybiHbiH, TemeHaeyi 2023 xeinfa kapait 20,21-geH 9,20-Fa geniH bankangsl xsHe 2028 xbinFa kapan
1,24-ke neniH TemeHaenai oen kyTinyae.

KopbITbIHABI. bi3aiH TanaaybiMbi3 6aprbik, yLU HO30MO0rMsa, atan anTkaHAaa, Kac kesiHae KaHT anabeti meH XKWA, an
60-74 xac ToOblHAa rvnepToHns MeH XKWA xwinirivin, ecyiH kepceTeni. MCAK naumeHTTEpPIH KaMTyablH Xakcapybl OH,
AvHamuka Gonbin Tabbinaabl, ananga CoHFbl ki Xbinaa 0apnbik ylw HO30morust 6oMbIHLLIA NALMEHTTEP yIeCiHiH, TOMEHAEYi
Hankanappl.

TyliHdi ce3dep: KaHm Ouabemi, epecekmep, meHOeH uUsap, bomkam, OeHcaysblk cakmay cascamb.
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Introduction prevalence of type 1 and type 2 diabetes by 1.7 times and

Chronic non-communicable diseases are public health ~ mortality by 4 and 6 times was found from 2014 to 2019 [6].
problems worldwide. Most people with non-communicable ~ Another study from 2018 to 2021 revealed an increase in
diseases (NCD) live low-and middle-income countries. 47%  diabetes incidence by 1.9 times (from 207.2 to 392.3) and
of deaths are due to NCDs, with heart disease, stroke and ~ mortality by 1.5 times (from 22.3 to 34.1) per 100.000
diabetes being the leading causes [13]. population.

According to the World Health Organization, diabetes The development of primary health care in Kazakhstan
increased from 108 to 422 million cases between 1980 and  is a priority for the health care system, as is ensuring
2014, while other authors attribute 4.2 million deaths among  universal health coverage. Since 2013, the implementation
adults aged 20 to 79 years to diabetes [7]. According to the  of disease management programs for diabetes mellitus,
International Diabetes Federation, diabetes accounts for  chronic heart failure and hypertension has been launched in
11.3% of deaths worldwide, with the lowest in the African  order to reduce mortality and improve public awareness of
region (6.8%) and the highest in the Middle East and North  risk factors and prevent complications from these diseases.
Africa  (16.2%). Diabetes-related mortality was most  Despite the introduction of disease management programs
common among people aged 60 years (46.2%) in the  (DMP), its growth is observed among the population of
African Region (73.1%) and the lowest in the European Kazakhstan [3]. It is essential to assess recent changes and
Region (31.4%) [14]. In another study, the global age-  forecast future diabetes, chronic heart failure and
standardized overall prevalence of diabetes was 6.1%, and hypertension rates at the metropolitan level to develop
the projection showed a likely increase above 10.0% by  policy measures and activities to reduce diabetes among
2050. High body mass index is the leading cause of disease  the population.
burden from diabetes, which has increased by 24.3% Aim: To study incidence and mortality rate trends from
globally from 1990 to 2021 [5]. three nosologies included in DMP: diabetes mellitus (DM),

The leading cause of premature mortality from  chronic heart failure (CHF), and arterial hypertension in
cardiovascular disease is hypertension [11]. An increase in ~ Almaty City.
hypertension was found from 1990 to 2019 in both men Materials and methods. Retrospective data were
(from 317 to 652) and women (from 331 to 626). However,  studied, obtained from the National Scientific Center for
the most significant progress in treatment and diagnosis ~ Health Development in Aimaty. The incidence data were
was found in high-income countries in Central Europe, as  analyzed from 2016 to 2023 when DMP was implemented
well as in several upper-middle-income and, more recently,  in all PHC facilities. Consequently, we calculated trends for
high-income countries, including Costa Rica, Taiwan, type 2 diabetes mellitus, chronic heart failure, and
Kazakhstan, South Africa, Brazil, Chile, Turkey, and Iran  hypertension in 2026. We got mortality data from 2013 to
[12]. Complications of heart disease, such as chronic heart ~ 2023; thus, the trends were calculated until 2028 per
failure, affect more than 64 million people worldwide, and 100,000 population.

there has been limited research on this disease [15]. Incidence and mortality rates were calculated using
Similar to other countries in the world, in Kazakhstan, standard methods per 100,000 population.
there is an increase in diabetes and hypertension [2,19]. To predict the number of incidence and mortality for

The rise in diabetes was revealed in studies conducted in  three types of nosologies, the linear regression method was
Kazakhstan, where, for example, an increase in the  used according to the formula: y=a+b*x
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where: y — dependent variable; x — independent variable; a
and b are regression coefficients.

To calculate regression coefficients, the following
formulas are used:

Ly—bXx
q=22 o
n
b:nZXJ’—ZXZ}’
nyx*—(2x)?

Statistical analysis provided using IBM SPSS Statistics
package as well as Microsoft Excel programs.

Results

The incidence per 100,000 population for all three
nosologies is growing in all age groups. In particular, the
highest growth is observed in the age group of 18-44 years,
almost twofold or more in the period from 2016 to 2023,
where for DM it increased from 144.2 to 363.3, for
hypertension from 498.6 to 1046.6 and for CHF from 11.8 to
63.0. With increasing age, the number of patients for all
three nosologies increases (table 1).

The DM is expected to increase by 2026 to 65.244
compared to 28.920 in 2016—more than twice. The most
significant increase was observed in young people, from
1.183 to 3.931, three times. while in other age groups, it is
about twice (P < 0.001) Table 2.

Table 1.

Incidence per 100,000 people for three nosologies included in the Disease management programs.

Yearslage | 2016 2017 2018 | 2019 [ 2020 2021 | 2022 2023

Diabetes mellitus
18-44 144.2 150.2 173.7 202.5 228.0 265.7 3214 363.3
45-59 2949.7 3060.2 3321.9 3582.9 3587.2 3831.5 3888.8 4068.6
60-74 9513.0 10106.3 11189.8 12262.1 12475.8 12732.3 12426.2 12780.8
over 75 10716.9 10626.2 11049.4 11986.3 12291.4 12655.0 13874.1 14478.7
Total 2230.5 23491 2595.6 2879.7 2981.5 3154.7 34551 3621.3
Arterial hypertension
18-44 498.6 562.6 672.6 746.4 731.4 774.6 891.5 1046.6
45-59 10136.0 11428.9 13133.3 13881.7 13467.9 13677.0 13225.9 13315.3
60-74 25832.3 30883.1 377726 413761 42182.2 42464.5 401481 40851.1
over 75 29480.7 34635.5 40067.7 43751.5 45529.8 47681.3 50317.5 51819.2
Total 6596.9 7785.9 9350.2 10281.2 10504.5 10859.1 11447 4 11811.3
Chronic heart failure

18-44 11.8 19.0 31.6 33.7 4.7 50.4 56.5 63.0
45-59 336.1 455.0 677.8 739.1 855.8 1004.6 1001.5 1118.9
60-74 1330.4 1918.0 3071.3 3416.7 4036.8 4738.2 46741 51091
over 75 22171 3015.4 4655.1 5162.0 6295.1 7643.1 8533.8 9216.2
Total 321.8 457 1 723.1 809.3 972.9 1168.5 1293.8 1432.9

Similarly, to diabetes, an increase in hypertension was
revealed from 85.534 in 2016 to 178.899 by 2023, and its
increase is expected to be 149.631 by 2026. The increase is
observed more than twice; in particular, the most significant
increase was revealed in the age group of 60-74 years more
than three times, and young people 18-44 more than 2.5 times,

while in other age groups, it was about two times (Table 2).
Regarding CHF, we can say there is a rapid increase from
4173 to 21704 from 2016 to 2023, and its growth to 29156 is
expected by 2026. As in hypertension, the most tremendous
increase is observed in the age group of 60-74 years and
young age of 18-44 years (Table 2).

Table 2.
Trend in three nosology’s, including patients in the disease management programs (DMP).
Years 18-44 45-59 60-74 Over 75 Total DMP
1 2 3 4 5 6 7
Diabetes mellitus
2016 1183 8196 13436 6105 28920 203
2017 1254 8716 14938 6248 31156 804
2018 1474 9694 17459 6563 35190 5124
2019 1744 10670 20453 6994 39861 11119
2020 1999 10932 22292 7035 42258 21748
2021 2369 11896 24297 7166 45728 27312
2022 2769 12678 26843 8259 50549 29757
2023 3239 13592 28703 9316 54850 26942
2024 3338 14249 31164 9053 57804 37294
2025 3635 15017 33411 9462 61524 42164
2026 3931 15784 35658 9871 65244 47035
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Continuation of the table 1.

1 2 3 4 5 6 7
a -596801.92 -1538688.67 -4516739.83 -819389.83 -7471620.25 -9820815.00
b 296.51 767.26 2246.99 409.31 3720.07 4870.61
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Arterial hypertension
2016 4091 28164 36485 16794 85534 204
2017 4697 32552 45648 20365 103262 403
2018 5707 38326 58935 23799 126767 12353
2019 6428 41340 69015 25529 142312 39505
2020 6412 41043 75372 26059 148886 68768
2021 6906 42464 81035 27000 157405 88550
2022 7680 43118 86728 29953 167479 90212
2023 9332 44482 91743 33342 178899 86312
2024 9363 48535 103738 34672 196307 118448
2025 10020 50668 111653 36742 209082 134040
2026 10677 52801 119568 38812 221858 149631
a -1320284.67 -4268681.42 -15916294.50 -4155707.08 -25660967.67 -31438000.58
b 656.94 2133.01 7915.04 2070.35 12775.33 15591.13
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chronic heart failure
2016 97 934 1879 1263 4173 75
2017 159 1296 2835 1773 6063 88
2018 268 1978 4792 2765 9803 908
2019 290 2201 5699 3012 11202 2080
2020 366 2608 7213 3603 13790 4862
2021 449 3119 9042 4328 16938 7190
2022 487 3265 10097 5080 18929 8247
2023 562 3738 11474 5930 21704 8157
2024 630 4176 12936 6388 24131 10326
2025 696 4573 14338 7037 26643 11742
2026 761 4969 15740 7685 29156 13159
a -132231.00 -798267.25 -2824012.92 -1306416.92 -5060928.08 -2856935.33
b 65.64 396.46 1401.65 648.62 2512.38 1416.63
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

In 2016, the number of patients with diabetes mellitus
included in the DMP was 203 people (0.70%) out of all
28.920 registered patients. The most significant number of
patients who were included in the DMP were with a
diagnosis of diabetes mellitus, from 0.70% to 49.12% from
2016 to 2023. Similarly, with hypertension, in the first year
of DMP implementation, 0.24% of the total number of
registered patients with hypertension was included, which

60,00
50,00
40,00
30,00
20,00
10,00

0,00

2016r 2017r 2018r 201

m Diabetes

9r

m Arterial hypertension

increased to 48.25% by 2023. In the first year of DMP
implementation, 1.80% of patients with CHF were involved
in this program; however, in 2017, a decrease in the
coverage of patients included in the DMP to 1.45% was
revealed, although in subsequent years, there an increase
to 37.58% by 2023. It is worth noting that since 2021, there
has been a decrease in the number of patients involved in
the DMP in all three nosologies (Figure 1).

2020r 2021r 2022r 2023r

Chronic heart failure

Figure 1. The proportion of patients included in the DMP from the total number of registered cases (%).
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Mortality data for three nosology’s were obtained from 2013 to 2023, respectively; the forecast was calculated until 2028.
An increase in mortality from diabetes mellitus was observed from 2.85 to 22.34, and a further increase to 42.48 per 100,000
population is expected. Similarly, an increase in hypertension was observed from 2.17 to 12.67 from 2013 to 2023, and its
growth to 20.58 is expected by 2028. A decrease in CHF was observed from 20.21 to 9.20 by 2023, and a further reduction
to 1.24 by 2028 is expected. However, it is worth noting that not all mortality indicators were statistically significant.

50,00
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00

5,00

0,00

N

=

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

=9—=DM =—o—AH

CHF

Figure 2. Mortality trend for three nosology’s to 100000 populations.

Discussion

There is an increase in both incidence and mortality
from diabetes and hypertension, and this poses a serious
challenge to health systems. About 40% of Australians over
the age of 44 suffer from several chronic diseases, which
increases to 50% in people aged 65-74 and up to 70%
among people over the age of 85 [5,7]. Our data are similar
to those in developed countries, where the incidence of
diabetes is expected to increase in particular between 2021
and 2045, accordingly, globally, the costs are expected to
increase to US$ 1,054 billion by 2045 [18]. Another study
also confirms that the incidence of diabetes is expected to
increase at the age of 55 years, while in our study a sharp
increase is observed in the age group of 18-44 years. Still,
the highest number of registered cases is observed in those
over 60 years of age [8]. Globally, there is a more stable
mortality rate from diabetes, whereas in our case, a
possible increase in mortality has been identified in the next
five years [1]. A similar slight reduction in arterial
hypertension has been achieved worldwide [10]. The
registered cases of CHF in European countries and the
USA were from 1-9 cases per 1000 population, and its
decrease has been noted in the last decade [16]. This is
due to the introduction of new technologies and the
development of medicine.

Diabetes is one of the fastest growing health problems
worldwide. In many countries, health services are facing an
increase in morbidity, mortality and significant costs
associated with complications of diabetes. Teaching
patients self-control techniques and providing behavioral
support are crucial to reduce the risk of complications and
improve blood glucose control. The introduction of such
methods in primary health care can significantly improve the
quality of life of patients and reduce the burden on health
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systems. Consultations with a nutritionist in primary health
care institutions play an important role in improving the
quality of nutrition and in the treatment of chronic diseases
such as diabetes. Studies show that regular consultations
with a nutritionist can have a positive effect on blood
glucose and glycated hemoglobin levels in diabetic patients.
This highlights the importance of structured interaction
between the patient and medical professionals, which
includes individual consultations, constant monitoring of the
patient's condition and the provision of materials for self-
monitoring of the health status [8].

One of the key aspects of successful treatment is the
adaptation of interventions to the specific needs of the
patient. This may include various strategies aimed at
increasing the patient's knowledge of his disease and
treatment options. Independent monitoring of symptoms
also plays an important role, as well as encouraging
patients to self-treatment in accordance with an individual
action plan, especially in case of worsening symptoms or
exacerbation of the disease. Additional methods, such as
psychological support and stress management strategies,
can also significantly improve the effectiveness of
treatment. Patients need to be helped in developing
responsibility for compliance with the medication regimen
and in adopting a healthy lifestyle. After the initial
consultation, it is extremely important to organize follow-up
of the patient. It can include individual feedback, monitoring
progress towards achieving goals, and improving problem-
solving and decision-making skills. The basis for effective
interventions are theoretical models that provide a
structured approach to self-control and self-management in
treatment. The effectiveness of such interventions has been
confirmed by improved clinical indicators, improved health-
related quality of life, and increased patient confidence in
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their self-management abilities. In addition, patients gain
deeper knowledge about their disease and better control its
course. Patient self-management support is recognized as
one of the most effective methods of treating chronic
diseases, especially such as diabetes and hypertension.
This approach makes it possible to achieve statistically
significant improvements in the condition of patients [4].

Modern healthcare systems, which are mainly focused
on emergency care, face difficulties in providing organized
care for people with chronic diseases that require long-term
monitoring and treatment. However, it is the primary health
care institutions, due to their ability to ensure continuity,
coordination and complexity of treatment, that are the most
suitable for this task. Effective primary care systems can not
only reduce health care costs, but also improve health
outcomes. Therefore, it is important to refocus health policy
on the creation of proactive systems for the treatment of
chronic diseases [4,5].

It is also important to note that the role of the
development of public health programs and the support of
patients in the fight against cardiovascular disease has
reduced risk factors. In addition, population literacy is
essential for the healthcare system, which promotes
people's understanding of risk factors and allows them to
reduce their risks [4]. However, in our country, studies
emphasize the low health literacy of the population [9,17],
although primary health care has preventive departments
that include functions such as population education. Also,
diabetes and arterial hypertension schools were created in
primary health care, and perhaps their activities contributed
to a decrease in mortality from CHF.

Conclusion

Thus, our analysis shows an increase in the incidence
of all three nosologies, in particular, diabetes and CHF at a
young age, while hypertension and CHF in the age group of
60-74 years. Positive dynamics is improving the coverage
of patients involved in the PHC. Still, there has been a
decrease in the proportion of patients in all three nosologies
in the last two years, which requires studying the reasons
that may be associated with the reluctance of patients to
participate in the PHC or the fact that medical personnel do
not invite them to join in the PHC.
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