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DIABETES MELLITUS IN THE RUSSIAN FEDERATION: DYNAMICS OF EPIDEMIOLOGICAL .
s

INDICATORS ACCORDING TO THE FEDERAL REGISTER OF DIABETES MELLITUS FOR
THE PERIOD 2010-2022
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Natalya G. Mokrysheva
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BACKGROUND. The clinical and epidemiological characteristics of diabetes mellitus (DM) and the quality of its therapy are
the key prognostic dominant that determines the organizational aspects of the diabetic service. The continuous dynamic
monitoring of DM has been carried out in the Russian Federation (RF) since 1996 through the activities of the Federal Regis-
ter of Diabetes Mellitus (FDR).

AIMS. The aim of our study was to analyze the epidemiological characteristics of DM in the RF (prevalence, morbidity, mor-
tality), the prevalence diabetic of complications, the state of carbohydrate metabolism (level of HbAk) and the dynamics of
the structure of glucose-lowering therapy (GLT) according to the FDR.

MATERIALS AND METHODS. The database of FRD (https://www.diaregistry.ru/), 85 regions of the RF. The data are present-
ed as of 01.01.2023 and in dynamics for the period 2010-2022.

RESULTS. The total number of DM patients in the RF as of 01.01.2023 was 4 962 762 (3.31% of the population), including:
Type 1 (T1) — 5.58% (277.1 ths), T2 — 92.33% (4.58 million), other DM types —2.08% (103 ths). The dynamics of prevalence
over the 13-year period (2010—2022) was 146.0—191.0/100 ths people with T1, and 2036.2—3158.8/100 ths people with T2;
morbidity inT1 12.3—8.2/100 ths population, in T2 260.1—191.4/100 ths population; mortality: T1 2.1—2.4/100 ths population,
T2 41.2—86.1/100 ths of the population. The main cause of death was cardiovascular: in T1 38.6% cases, in T2 — 50.9%. Life
expectancy (average age of death of patients): T1 was 52.7 years, the dynamics in males 50.9 — 50.7 years, females 62.1—56.0
years; inT2 — 74.2 years, males 69.5—70.4 years, females 74.2—76.1 years. The dynamic of DM duration from onset to the death:
inT1 15.4—19.9 years; in T2 11—11.4 10.2—11.8 years. The proportion of patients with laboratory-measured HbA, <7% in
the dynamics of 2010-2022: with DM1 24.4%—29%, with DM2 41.5%—42.2%, with HbA1c >9.0%: with DM1 29, 4% — 20.4%,
with DM2 13.8 — 9.0%.The incidence of diabetic complications as of 01.01.2023 in T1 and T2 patients: neuropathy 41.3% and
23.7%, nephropathy (CKD) 22.8% and 19.1%, retinopathy 28.9% and 12.3%, respectively. The structure GLT in T2 patients as of
01.01.2023: monotherapy — 41.6%; combination of 2 GLM — 30.0%, 3 GLM — 5.8%, insulin therapy in 18.3%.
CONCLUSIONS. The information-analytical system FDR is a key tool for systematizing the most important epidemiological
and clinical characteristics of DM based on data from real clinical practice, which allows optimizing the algorithm of patient
management and improving the quality of care for diabetes.

KEYWORDS: diabetes mellitus (DM); the register of diabetes mellitus (FDR); diabetes prevalence; mortality in DM; cause of death; glucose-lower-
ing therapy (GLT); diabetic complications

CAXAPHbIV ANABET B POCCUNCKOW OEQEPALUUN: AUHAMUKA
3MUAEMUNOJIOTMYECKNX MOKA3ATEJIEN NO AAHHbIM OELEPAJIbHOIO PETUCTPA
CAXAPHOIOo AUABETA 3A MEPUOA 2010-2022TT.

© W.W. Oepos, M.B. LLlectakoBa, O.K. Bukynosa, A.B. XXenesHakoBa, M.A. Vicakos, [1.B. CazoHoBa, H.I. MokpbliweBa

HauroHanbHbIN MeAVLMHCKIIA NCCNeaoBaTeNbCKUA LEHTP SHOOKPUHoNornm, Mockea

OBOCHOBAHME. KnvHUKo-3nngeMrnonornyeckne XxapakTepucTmKkm caxapHoro grabeta (C) n KauecTBO Tepanumu JaHHOTo
3aboneBaHVA ABNAIOTCA KNIOYEBOW NPOrHOCTUYECKOW AOMMHAHTOW, onpefensiowell opraHM3aLMoHHble acnekTbl gnabe-
Tonornyeckon cnyxo6bl. B Poccuiickon ®epepaummn (PO) HenpepbiBHbIN AMHaMUYeCcKnini MOHUTOPUHT CL] ocylecTBAAeTCA
€ 1996 r. nocpeacteom pgeAatenbHocTn OepepanbHoro peructpa CI (OPCH).

LLEJIb. MpoBecTn aHann3 anugemmuonornyeckmx xapakrepuctuk C1 8 PO (pacnpoctpaHeHHOCTY, 3aboneBaemMocT, cMepT-
HOCTW), pacnpoCTPaHEHHOCTMN ANabEeTUYECKUX OCIIOXKHEHWIA, COCTOAHUA YTNIeBOAHOIo o6MeHa (Mo YPOBHIO MNKMPOBAHHOIO
remorniobuHa (HbA, )) n aMHaMyKn CTPYKTYpbl CaxapoCHUXKatowwen Tepanui no aaHHbim OPCA.

MATEPUAJIbl N METOAbI. O6bekT nccnegoaHus: 6a3a gaHHbix OPCL (https://www.diaregistry.ru/), 85 pervoHos PO.
JaHHble npefcTaBneHbl B popmaTe OAHOMOMEHTHOTO cpe3a Ha 01.01.2023 r. n B grHamuKe 3a nepwog 2010-2022 rr.
PE3YJIbTATbI. O6was umcneHHocTb nauyveHToB ¢ CJ1 B PO, coctoAwmx Ha AncnaHcepHoM ydeTe, Ha 01.01.2023 r,, no gaHHbIM
OPCJ, coctaBnna4 962 762 (3,31% HaceneHns PO), us Hnx: CA1 —5,58% (277,1 Toic.), CA2 — 92,33% (4,58 mnH), gpyrme Tunbl C1 —
2,08% (103 TbIC.). AnHamuKa pacnpocTpaHeHHOCTH 3a 13-neTHuii nepuop 2010—2022r. coctasuna npu CA 1 146,0—191,0/100 Tbic.
HaceneHwus, npu C12 2036,2—3158,8/100 Tbic. HaceneHus;; 3a6oneBaemocti — npu CAA1 12,3—8,2/100 Tbic. HaceneHus, npu CA2

© Endocrinology Research Centre, 2023 Received: 06.04.2023. Accepted: 06.04.2023
CaxapHbliit Anabert. 2023;26(2):104-123 doi: https://doi.org/10.14341/DM13035 Diabetes Mellitus. 2023;26(2):104-123



https://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.14341/DM13035&domain=pdf&date_stamp=2023-04-28

ORIGINAL STUDY

260,8—191,4/100 Tbic. HaceneHus; cmeptHocTn: CA1 2,1—2,4/100 TbiC. HaceneHuA, C2 41,2—86,1/100 Tbic. HaceneHns. OCHOB-
Has JONA B CTPYKType CMepPTHOCTU NPUXOANTCA Ha cepeyHo-cocyancTble npuumnHbl: npu CA1 38,6%, npyn C2 50,9%. CpepHunia
Bo3pacT cmepTy npu CA1 coctaBnn 52,7 roga, B AnHamumKe myx. 50,9—50,7 roga, xeH. 62,1—56,0 roga; npu C2 74,2 roga, My.
69,5—70,4 rofa, *eH. 74,2—76,1 roga. AnutenbHoctb C[] oT febtoTa 3aboneBaHus 10 CMepTU NauneHToB yeennumnach: npu CA1
15,4—19,9 roga; npu C2 10,2—11,8 roga. [lons naumeHToB ¢ TAGOPATOPHO N3MEPEHHBIM HbA1C <7% B pnHamuke 2010-2022 rr.:
npun CA1 24,4%—29%, npun CA2 41,5%—42,2%, C HbA1c >9,0%: npu CA41 29,4%—20,4%, npn CA2 13,8—9,0%. YacTtoTa gnabeTn-
YeCKmx ocoxKHeHU Ha 01.01.2023 r. npu CA1 n CA2: HelponaTtum 41,3 n 23,7%, Hebponatum 22,8 1 19,1%, peTmHonatum 28,9
1 12,3% cootBeTcTBeHHO. CTpyKTypa Tepanum npu C12 Ha 01.01.2023 r.: MoHoTepanusa — 41,6%; KOMOMHALMA 2-X CaxapOCHMXa-
towmx npenapatos (CCIM) — 30,0%, 3-x CCIM — 5,8%, nHcynuHoTtepanma —18,3%.

3AKNKOYEHMUE. ViHbopmaumoHHo-aHannTuueckan cuctema OPCJl saBnAeTca KnoueBblM MHCTPYMEHTOM CUCTEMaTU3aLmm
Ba)KHENLLMX SNUAEMMNONIOTNYECKNX U KITIMHNYECKMX XapakTepucTnk CI1 Ha OCHOBE AaHHbIX peasibHON KINMHNYECKOW NPaKTn-
KW, UTO NMO3BOJIAET ONTMMU3NPOBATL ANITOPUTM BeAEHMA NaLMeHTa 1 KauecTBO ANabeToNormyeckorn noMoLLu.

KJTIOYEBbIE CJIOBA: caxapHeiti duabem (C[]); pecucmp caxapHozo ouabema (OPC/]); pacnpocmpaHeHHOCMb,; 3aboiesdemMocms; cmepm-
HOCMb; CaxapocHUXarwas mepanus; OuabemuyecKue OC/I0XHeHUA

Diabetes mellitus (DM) is a serious non-communicable
disease (NCD) and a major public health problem world-
wide, it is controlled by the United Nations (UN) and nation-
al health systems around the world. [1]. DM is character-
ized by a steadily increasing prevalence that poses a threat
due to early disability and high mortality rate due to fatal
vascular events. According to the data of the International
Diabetes Federation (IDF), the number of diabetic patients
aged 20-79 years reached 537 million worldwide in 2021
(IDF atlas), and this exceeds the previously predicted growth
rates by 10-12 years. By 2045, the number of people with di-
abetes is expected to nearly double to 783 million (by 46%)
[2]. The prevalence of diabetes mellitus continues to increase
in the Russian Federation (RF) too - since 2000, there has
been more than a two-fold increase in the number of dia-
betic patients [3]. According to the latest data of the Federal
State Statistics Service (Rosstat), the number of diabetic pa-
tients in the RF at the end of 2021 was 5,168,300 [4].

The Endocrinology Research Centre has been carrying
out constant clinical and epidemiological monitoring of DM
cases since 1996 using the register of diabetes mellitus
(FDR), that was organized as part of the Federal Program
«Diabetes mellitus» [5]. In 2014, the FDR was transformed
into analytical online database with authorized access
(https://www.diaregistry.ru/). From the base till now the FDR
has become a key tool for analysis the clinical and epide-
miological characteristics of DM, diabetic complications,
and criteria for the assessment of treatment quality and
efficacy [6-11].

The FDR has been used to create a unique dynamic da-
tabase of diabetic patients from different regions of the RF.
This database makes it possible to analyze key clinical and
epidemiological parameters of DM at all levels of diabetes
care system (from health care facilities to the entire country).

FDR experience of during the pandemic of COVID-19 has
shown the benefits of real-time online remote monitoring
of diabetic patients in terms of the most effective strategy
for reducing the risk of adverse clinical outcomes [12].

Currently, the analytical platform of FRD includes more
than 70 automated reports assessing various aspects of di-
abetes care in each healthcare organization and region. It is
equipped with a data quality monitoring system that finds
duplicate data, erroneous socio-demographic characteris-
tics, incorrect entry of data regarding the type of diabetes,
irrational therapy, etc. In 2022, in order to control the strate-
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gic risks of DM, a clinical decision support system (CDSS) was
introduced in the FDR, which allows assessing the correct-
ness of diagnostic and therapeutic algorithms in accordance
with the current clinical guidelines. Thus, the FRD is a clinical
and analytical information platform, and not just a statisti-
cal database, the purpose of which is to improve the quality
of monitoring and treatment of diabetes patients.

AIM

The aim of our study was to analyze the epidemiological
characteristics of DM in the RF (prevalence, morbidity, mor-
tality), the prevalence diabetic of complications, the state
of carbohydrate metabolism (level of glycated hemoglobin,
HbA1c) and the dynamics of the structure of glucose-lower-
ing therapy (GLT) according to the FDR data.

METHODS

The object of the study was the FDR database as
of January 1, 2023 that included data on 85 of 89 regions
of the RF (except for new territories).

The prevalence and incidence of DM (per 100,000 pop-
ulation) were calculated based on the data on populations
from the Federal State Statistics Service (Rosstat) [13].

The prevalence, incidence and mortality rate of patients
with TIDM and T2DM and the frequency of diabetic compli-
cations are shown over a period of 13 years from 2010 to 2022.

The analysis of carbohydrate metabolism control param-
eters is shown for 2010-2022 based on the following data: 1)
results of laboratory tests for HbA]c and 2) total HbA1C (labo-
ratory value and surrogate value calculated by the standard
formula since the time of minimization of the proportion
of patients with unspecified therapy using blood glucose
levels reported in the FDR system). Mean values of HbA1c
and its values in the ranges of <7%, 7-7.9%, 8-8.9%, >9.0%
were analyzed. The ratio of the numbers of patients with
available laboratory and surrogate values of HbA, is shown
for 2017-2022 (since the implementation of the estimated
parameter in the FDR system).

The results of a dynamic analysis of the use of varios
classes of GLT agents are shown for 2010-2022. The analy-
sis of GLT regimens is given over 2017-2022. Changes over
time in the use of insulin preparations by types of insulins
(2010-2022).The analysis of insulin pump therapy in children
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and adolescents is given over the period of 2016-2022 (after
the start of registration of the insulin pump use in the FDR
system).

Prevalence (all cases) is a parameter evaluating the num-
ber of all cases of the disease reported in the current calen-
dar year per 100,000 population of the respective age group.

Incidence (primary; new cases) is a parameter evaluating
the number of new cases of the disease reported for the first
time during the current calendar year per 100,000 popula-
tion of the respective age group.

Mortality rate is a parameter evaluating the number
of deaths in persons with this disease per 100,000 popula-
tion of the respective age group.

Children are persons under 15 years of age (0-<15).

Adolescents are persons who are 15 to 18 years (15-<18)

of age.

Adults are persons who are over 18 years of age.

The study protocol No.20 dated December 14, 2016 was
reviewed by the Local Ethics Committee of the Endocrinology
Research Centre and a positive decision was made.

RESULTS

As of January 1, 2023, the FDR was receiving data from
85 regions of the RF. As of January 1, 2023, the total number
of diabetic patients who were followed up was 4,962,762 per-
sons (3.31% of the population of Russia) including: 5.58%
(277,100) with T1DM, 92.33% (4.58 million) with T2DM, 2.08%
(104,000) with other types of DM (see Fig. 1).

The prevalence of TIDM and T2DM in the RF in each re-
gion as of January 1, 2023 is shown in Fig. 2, 3. The preva-
lence of DM in different age groups in each of 85 regions is
shown in Appendix 1, Tables 1-4: all age groups, children,
adolescents and adults, respectively.

The average prevalence of TIDM in the RF
is 191.0/100,000 population (see Fig. 2); there is so called
«geographical gradient» in the prevalence of TIDM with
the highest values observed in the north-western regions
of Russia.

The average prevalence of T2DM in the RF
is 3158.8/100,000 population (see Fig. 3). There is obvious
variability of T2DM prevalence in different regions, which
could be due not only to ethnic or genetic population
differences. First of all, it is necessary to take into account

T1DM
Children 35,019
Adolescents 13,012
Adults 229,061
Total 277,092

Total number as of January 1, 2023

OPUTMHAJIbHOE NCCNEAOBAHUME

the influence of organizational factors in the diagnostic and
screening of carbohydrate metabolism disorders in the pop-
ulation of the region, efficiency of T2DM detection in risk
groups, and data reporting to the register.

There was a steady increase in the prevalence of TIDM
and T2DM in the RF over the analyzed 13-year period: from
146 per 100,000 population to 191 per 100,000 (a 1.31-fold
increase) and from 2036.2 per 100,000 to 3158.2 per 100,000
population (a 1.55-fold increase), respectively (Fig. 4).

Dynamics of incidence in TIDM and T2DM in 2010-2022
was 12.3-8.2 per 100,000 population and 260.8-191.4 per
100,000 population, respectively (see Fig. 5). Data for each
of the 85 regions are shown in Appendix 2.

The analysis of the registry data showed a decrease
in the number of newly revealed cases of DM with the max-
imum decrease in 2020 due to the COVID-19 pandemic,
which has not recovered to the level before the pandemic
yet. These tendencies can also be related to the transition
of the management of patients with newly diagnosed DM
to the responsibility of primary care facilities. Wide variabili-
ty of the DM incidence in different regions indicates that this
effect was influenced by organizational factors: activities re-
lated to active screening and detection of DM and the qual-
ity of filling out the registry data.

Changes over time in the number of newly revealed
cases of TIDM and T2DM relative to the total number
of patients are shown in absolute values from 2010 to 2022
in Fig. 6. In the analyzed period, the annual increase in new
cases of TIDM and T2DM amounted to 12-17 thousand/year
and 280-380 thousand/year, respectively. In absolute val-
ues, there was a similar downward trend in the registration
of new cases of DM.

In 2022, a total of 128,330 deaths of diabetic patients
were registered including:

«  with TIDM - 3,465 people, that is 2.4 per 100,000 pop-
ulation, of which 36.6% were female (1296) and 63.4%
(2169) were male; the average age at the time of death
was 53 years (51 and 56 years in male and female pa-
tients, respectively);

- with T2DM - 124,865 people, that is 86.1 per 100,000,
of which 65.5% were female (81,761) and 34.5% were
male (43,104); the average age of the time of death was
74 years (70 and 76 years in male and female patients,
respectively).

T2DM Other types
1,049 651
246 214
4,580,695 102,815
4,581,990 103,680
4,962,762

Figure 1. Total number of patients with diabetes mellitus in the Russian Federation as of January 1, 2023.
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Figure 2. The prevalence of T1DM per 100,000 population, 85 federal constituent entities of the Russian Federation, January 1, 2023
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Figure 3. The prevalence of T2DM per 100,000 population, 85 federal constituent entities of the Russian Federation, January 1, 2023
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Figure 4. Dynamics of prevalence in patients with T1DM and T2DM per 100,000 population, 85 federal constituent entities of the Russian Federation
in 2010-2022.

The mortality rates in diabetic patients of all age groups as-
sessed based on the FDR data in each of 85 regions in 2022,
are shown in Appendix 3, Table 1.

During the analyzed 13-year period, there was a grad-
ual increase in the mortality rate since 2013 (after the end
of the Federal Program «Diabetes mellitus»), both in the ab-
solute number of deaths (see Fig. 7) and the value per 100,000
(see Fig. 8); the maximal increase in this parameter was
in 2020-2021 during the COVID-19 pandemic. The differenc-
es in the mortality rates according to the official statistical
data of the Federal State Statistics Service (Rosstat) [4] are
due to different approaches to registration: in the Rosstat
the deaths are accounted due to direct causes of death «dia-
betes mellitus», while the FDR records deaths of diabetic pa-
tients with all causes (resulting in a higher number of deaths
compared to the Rosstat data).

The proportions of different causes of death in diabet-
ic patients according to the FDR data are shown in Fig. 9.
Cardiovascular diseases (CVD) continue to be the main

cause of death in patients with DM [7, 8], with chronic car-
diovascular insufficiency (CVI) being the most common,
followed by atherosclerotic cardiovascular diseases (ACVD),
including coronary artery disease (CAD), myocardial infarc-
tion (MI), cerebrovascular diseases, and acute cardiovascular
events (rhythm disturbances, pulmonary embolism, throm-
bosis, sudden cardiovascular death, cardiogenic shock, and
cerebral edema), which cumulatively caused death in 38.6%
of patients with TIDM and 50.9% of patients with T2DM.

Among the causes of death not directly related to diabe-
tes the second place after CVD was taken by cancer (10.6%
and 5.25%) and COVID-19 (7.7% and 7.0% in patients with
T2DM and T1DM, respectively) (see Fig. 9).

At the same time, diabetes-related causes directly asso-
ciated with acute and chronic diabetic complications (coma,
gangrene, end-stage diabetic kidney disease) account for
a significantly lower proportion of cases in the cumulative
mortality structure: a total of 7.3% in patients with TIDM
and only 2.5% in patients with T2DM.
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Figure 5. Dynamics of incidence in patients with T1DM and T2DM per 100,000 population, 85 federal constituent entities of the Russian Federation
in 2010-2022.
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Figure 9. Structure of death in patients with TIDM and T2DM in the Russian Federation (direct causes of death) according to the FDR data, 2022.
Cardiovascular diseases are marked in red, other causes are marked in blue.

Unfortunately, failure to specify the exact cause of death
instead of a non-structured term «diabetes mellitus» re-
mains to be common: 12% in patients with T1IDM and 6.5%
in patients with T2DM, which makes it difficult to analyze
the direct causes of death in such cases. Coding of causes
of death in diabetic patients in the Russian Federation is one
of the long-discussed issues due to the comorbidity of DM
and CVD and a number of contradictions in key regulatory
documents that regulate the mortality statistics. According
to the provisions of the «Consensus statement» of endo-
crinologists and pathologists on coding causes of death [14],
the immediate cause of death in a patient with DM should
be indicated as a complication of the underlying disease
that directly led to death. Thus, indicating the diagnosis
of DM without specifying the exact complication is a viola-
tion of the key principles of encoding the causes of death
and must not be used.

Dynamics of the age of death in patients with TIDM and
T2DM demonstrating actual life expectancy in 2010-2022
are shown in Fig. 10.

It should be noted that there is a steady upward trend
in respect of life expectancy in diabetic patients, compa-

rable with the increase in this parameter in the general
population: by 1.4 years in patients with T2DM (1.9 years
and 0.9 years in female and male patients, respec-
tively). The parameters assessed in TIDM patients are
not as favorable: there is a decrease in life expectan-
cy in patients with TIDM by an average of 3 years, due
to a decrease in life expectancy in female patients (from
62.1 years to 56 years), with a steady level in male patients
(50.9-50.7 years).

One of the criteria demonstrating the effectiveness
of measures aimed at improving the quality of diabetic care
is the indicator of life expectancy in a diabetic patient, i.e.
the duration from the onset of DM to the age of the patient’s
death.Inthe analyzed period, thereis a steady increase in this
parameter in patients with both types of diabetes, even
despite the effects of the COVID-19 pandemic: in patients
with T1IDM - by 4.5 years (from 15.4 to 19.9 years): in male
patients - by 4.2 years (from 13.6 to 17.8 years); in female
patients - by 5.9 years (from 17.6 to 23.5 years); in patients
with T2DM - by 1.6 years (from 10.2 to 11.8 years): in male
patients - by 1.5 years (from 8.5 to 10.0 years), in female pa-
tients - by 1.9 years (from 10.9 to 12.8 years) (see Fig. 11).
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Figure 10. Actual age of death and life expectancy; mean age of death in patients with TIDM and T2DM according to the FDR data in 2010-2022
(actual data from 84 regions) as of January 1, 2023

The analysis of carbohydrate metabolism control

parameters (HbA, )

Despite the possibilities of modern methods of carbo-
hydrate metabolism control with the help of continuous
monitoring, which makes it possible to assess the param-
eters of glycemic variability and more accurately monitor
the achievement of treatment goals, HbA, remains a uni-
versal indicator of the quality of management of diabet-
ic patients that can be used in routine clinical practice.
HbA, _is a key marker of the treatment effectiveness and
a fundamental parameter associated with the risk of com-
plications and the long-term prognosis of diabetic pa-
tients [15].

The results of the analysis of laboratory values of HbA,_
in patients with TIDM and T2DM in 2010-2022 have shown
improvement in the mean values of HbA,_in both types
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of DM: in patients with T1IDM - from 8.3 to 7.9%; in patients
with T2DM - from 7.5 to 7.3% (see Fig. 12). The analysis of dis-
tribution of patients by different HbA, ranges showed a sim-
ilar trend: the proportion of patients with HbA, <7% has in-
creased, while the proportion of patients with HbA, >10%
has decreased in both types of DM (see Fig. 12).

Since 2017, it has become possible to calculate the surro-
gate level of HbA, in the FDR system based on the mean dai-
ly glycemic profile in order to control carbohydrate metabo-
lism in cases when actual laboratory measurement of HbA, _
in a healthcare facility is not possible. However, the analy-
sis of obtained results showed that the estimated values
of HbA, were significantly lower compared to the actual
laboratory values (see Fig. 13), which limits the use of this
parameter in the assessment of the effectiveness of therapy
or its intensification.
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Figure 11. The duration of diabetes mellitus from the onset of the disease until the average age of death.
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Thus, the proportion of patients who have achieved
the targeted value of carbohydrate metabolism control
(HbA, <7%) was one half of that value if the laboratory value
of HbA, was used instead of the estimated/surrogate pa-
rameter (see Fig. 13, A and B, respectively).

According to the data of the Diamodule, if the standard
of diagnostics with mandatory laboratory testing for HbA,_
is applied, the number of patients with HbA, >7% is almost
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twice as high as this parameter estimated based on the reg-
istry data: 86.3%-88.3% of patients with TIDM and 72-75%
of patients with T2DM [16].

Thus, it is preferable to evaluate this parameter
in a laboratory using a procedure standardized according
to the DCCT (Diabetes Control and Complications Trial)
and NGSP (The National Glycohemoglobin Standardization
Programme) [15]. Automated calculation of surrogate HbA,
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Figure 13. Ranges of distribution based on the glycated hemoglobin levels in diabetic patients in 85 regions of the RF (all age groups).
A - laboratory value of HbA, 2010-2022; B - surrogate value of HbA, 2017-2022.
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values based on the mean daily glycemic profile is still avail-
able in the registry system, but it will not be taken into ac-
count when estimating the proportion of patients who have
achieved target values.

Currently, when analyzing the coverage of patients
with HbA]c tests, it becomes obvious that there is insuffi-
cient availability of laboratory HbA, _tests, as well as an as-
sessment of this parameter in general. Thus, the analysis
of the ratio of methods for the measurement of HbA, has
shown that the proportion of laboratory testing of HbA, _has
not reached 50% for both types of DM (44% for T1DM and
34% for T2DM) and practically has not changed over the past
6 years (Fig. 14). Currently, this parameter is not measured
almost in every second diabetic patient: in 43% of patients
with T1DM and 49% of patients with T2DM, despite the rela-
tively low cost of the test and sufficient availability of labora-
tory equipment (see Fig. 14).

Inthe Federal Project «Fighting against Diabetes Mellitus»
startingin 2023, laboratory HbA, assessmentis declared one
of the key target indicators for preventing the risk of compli-
cations. Therefore, one of the priority measures to be imple-
mented in clinical practice is performing laboratory tests for
HbA,_in 100% of patients at least once a year depending on
the type of DM and the type of therapy used [15].

The quality of medical care for diabetic patients in long-
term perspective depends on the antidiabetic drug therapy
used. Currently, the registry allows seeing the distribution
of various groups of drugs, the algorithm and the rate of in-
tensification of treatment and assessing the structure of GLT
prescriptions from the standpoint of compliance with cur-
rent clinical guidelines [17, 18].

The analysis of the types of GLT agents used in patients
with T2DM in 2017-2022 showed that oral GLT remained
to be the most commonly used type of treatment, main-
ly as monotherapy (45.3-41.6%), with a gradual increase
in the proportion of the use of double (from 25.8 to 30.0%)
and triple combinations of GLT agents (from 1.3 to 5.8%) and
a steady number of patients with T2DM on insulin therapy:
in combination with GLT (10.1-11.6%) or as insulin mono-
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therapy (7.5%-6.7%) (see Fig. 15). Despite the increased per-
centage of the use of combination treatment regimens, it is
obvious that intensification of GLT remains both insufficient
and delayed. Thus, a significant decrease in the proportion
of the use of monotherapy (from 53 to 45%) is observed only
in patients with the duration of diabetes of 6-8 years from
the time of the disease onset (Fig. 16), which reflects not only
the economic issues and drug availability, but also the fact
of clinical inertia in terms of delayed transition to combina-
tion therapy without following the recommendations indi-
cating the need to move to the next stage of intensification
if the HbA, _target is not achieved after 3-6 months of ther-
apy [15, 18].

The observed trends in the types of used GLT continue
demonstrating the predominant use of conventional GLP
regimens (as monotherapy or as two-drug or three-drug
combinations) and a lower percentage of the use of inno-
vative drugs that have been shown to reduce cardiovascular
and renal risks. In 2010-2022, the use of sulfonylureas (SU)
decreased by 25.8% (from 69.0 to 43.2%), and the percent-
age of the metformin (Met) use increased by 32.5% (from
44.6% to 77.0%). The share of dipeptidyl peptidase-4 inhib-
itors (DPP4i) has increased most noticeably among the new
classes of GLT agents - up to 13.3%; while these parame-
ters for sodium-glucose cotransporter-2 inhibitors (SGLT2i)
and glucagon-like peptide-1 receptor agonists (GLP-1 RA)
reached 8.7% and 1.0%, respectively (Fig. 17).

The analysis of the single-time cut-off data as
of January 1, 2023 showed that the drugs most common-
ly used in monotherapy were: Met - 71.9% and SU - 22.4%,
while the other groups of drugs are very rarely used as mon-
otherapy: DPP4i - 4.06%; SGLT2i - 1.35%; among all double
combinations, a combination of conventional GLT agents
(Met + SU) has the highest share (71.4%), while other two-
drug combinations have significantly lower percentages:
Met+DPP4i (16.75%), Met+SGLT2i (7.03%), SU+DPP4i (2.4%),
SU+SGLT2i (1.04%), DPP4i+SGLT2i (0.57%), Met+GLP-1 RA
(0.44%); the most commonly used combinations of three
or more drugs were as follows: Met+SU+DPP4i (46.3%),
Met+SU+SGLT2i  (29.5%), Met+DPP4i+SGLT2i (12.37%),
Met+SU+DPP4i+SGLT2i (6.01%) (see Fig. 18).
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Figure 15.The proportions of using different types of glucose-lowering therapy for T2DM in the RF in 2017-2022. GLT - glucose-lowering therapy.
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In 2021, a new provision 6.1.3 was included in the «Algo-
rithms of specialized medical care for patients with diabetes
mellitus» [15] regarding the use of a «disease-modifying» ap-
proach when choosing the GLT regimen: Patients with T2DM
and CVD, CHF, chronic kidney disease (CKD) and a high cardi-
ovascular risk should be treated with SGLT2i and/or GLP-1 RA
because large-scale international clinical studies have shown
that these drugs significantly improve long-term prognosis
in patients with these conditions [17-19].

A comparative analysis of the share of SGLT2i and/or
GLP-1RA prescriptions has shown that these drugs are most
commonly used in high cardiovascular risk cohorts (pa-
tients with CVD, CKD and CHF) compared with the general
population of patients with T2DM (see Fig. 19). Single-time
data cut-off as of January 1, 2023 showed that the number
of patients with T2DM and CKD was 858,738, with CVD -
628,405 and with CHF - 139,915. SGLT2 inhibitors were
used in patients with CVD, CKD, CHF in 12.2%, 12.3% and
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Figure 18. The structure of GLT used (as monotherapy, two-drug or three-drug therapy combinations) in patients with T2DM, single-time cut-off data
as of January 1, 2023 in the Russian Federation. Met — metformin; SU - sulfonylureas; DPP4i - dipeptidyl peptidase-4 inhibitors; SGLT2i - sodium-
glucose cotransporter-2 inhibitors; GLP-1 RA - glucagon-like peptide-1 receptor agonists; GLN — meglitinides; AGI - alpha-glucosidase inhibitors; TZD -

12,37%

1,87% 1,52% 0,65%

6,01% 1,80%

thiazolidinediones.

22.3%, respectively, compared to 8.7% in the general pop-
ulation of patients with T2DM. The differences were less
pronounced in respect of the class of GLP-1 RA: CVD - 1.1%,
CKD - 1.5%, CHF - 1.7% versus 1.0% in the general cohort
of patients with T2DM. For DPP-4 inhibitors: CVD - 12.2%,
CKD - 16.1%, CHF - 15.1% versus 13.3% in the general co-
hort of patients with T2DM. Thus, patients with CVD, CKD
and CHF have become more likely to be prescribed with

the drugs that are known to reduce cardiovascular and re-
nal risks indicating the implementation of clinical guide-
lines into real-world clinical practice.

The analysis of changes over time in the use of differ-
ent types of insulins showed that the percentage of the use
of human insulin analogs in Russia in 2010-2022 has in-
creased by 41.1% in patients with TIDM (from 42.5 to 83.6%
and by 28% in patients with T2DM (from 29.7% to 57.7%),

25
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Figure 19. Percentages of the use of dipeptidyl peptidase-4 inhibitors, sodium-glucose cotransporter-2 inhibitors and glucagon-like peptide-1 receptor

agonists in T2DM patients in the general cohort and in groups with high cardiovascular risks; single-time data cut-off as of January 1, 2023. CVD -

cardiovascular disorders; CKD - chronic kidney disease; CHF - chronic heart failure; DPP4i - dipeptidyl peptidase-4 inhibitors; SGLT2i — sodium-glucose
cotransporter-2 inhibitors; GLP-1 RA - glucagon-like peptide-1 receptor agonists.
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while the percentage of the use of RHI decreased from 45.2  thus, there has been improvement in the coverage of chil-
to 11.2% in patients with TIDM and from 65.2 to 36.5%  dren and adolescents with the most modern types of insu-

in patients with T2DM (see Fig. 20). lin therapy [20].
We have also analyzed the frequency of using insulin
analogs and insulin pumps in children and adolescents The analysis of prevalence of DM complications
(<18 years of age) with TIDM. The percentage of the use in the Russian Federation
ofinsulin analogsin this group increased from 74.7 to 98.4% The analysis of single-time cut-off data as of January 1,

over the past 13 years (see Fig. 21); there has been a positive 2023 showed similar patterns of distribution with the pre-
trend in the use of insulin pump therapy: since 2016, thein-  dominance of microvascular complications: diabetic neu-
crease has become 10% (from 14 to 24%), which in abso-  ropathy — 41.3 and 23.7%, diabetic nephropathy, CKD —
lute terms means an increase from 4,549 to 11,305 people,  22.8 and 19.1%, diabetic retinopathy (DR) — 28.9 and 12.3%
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Figure 21. Trends in the structure of used insulin therapy (analogs, recombinant human insulins (RHI), their combination, 2010-2022) and data on the use
of insulin pump therapy (2016-2022) in children and adolescents (<18 years of age) with TIDM according to the Federal Diabetes Registry.
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in patients with TIDM and T2DM, respectively (see Fig. 22).
However, macrovascular complications were significantly
less common: in patients with TIDM/T2DM, the frequency
of coronary artery disease was 2.2%/9.4%, and the frequen-
cy of Ml was 0.9%/3.4%. Given the overall number of patients
with T2DM (>4.5 million); the number of patients with CVD
and other equivalents of high cardiovascular risk - CF, CKD
and amputations - comprises 1.91 million people.

The first results in terms of decreased frequency of dia-
betic complications were obtained during the implementa-
tion of the Federal Program «Diabetes Mellitus» (2007-2012)
due to large-scale government measures aimed at the devel-
opment of diabetes care services in the Russian Federation,
the creation of specialized offices for the treatment of DR
and diabetic foot, «Educational programs [«schools»] for
diabetic patients» and the implementation of structured
training programs, as well as the development of a health-
care providers training system [9]. Following the analysis
of prevalence of complications over the past years, we see
that these positive trends are still observed.

T1DM
Diabetic neuropathy ] 41,3%
Diabetic retinopathy ] 28,9%
Diabetic nephropathy, CKD ] 22,8%
Diabetic ketoacidosis (without coma) 1 5,8%
Diabetic macroangiopathy ] 5,7%
Diabetic cataract ] 4,4%
Diabetic foot syndrome ] 2,9%
Atherosclerosis 1 2,6%
Coronary artery disease (angina) 1 2,2%
Coma ] 1,5%
Cerebrovascular disorders | 11%
(cerebrovascular accidents, stroke) | '/
Amputation 1,0%
Myocardial infarction 1 0,9%
Diabetic hand syndrome 1 0,7%
Chronic heart failure - 0,6%
Anemia 1 0,6%
Severe hypoglycemia 1 0,4%
Physical retardation in children 1 0,4%
Bone fractures 1 0,2%
Osteoporosis 1 0,1%
Hyperparathyroidism 1 0,1%
Diabetic macular edema 1 0,0%

During the analyzed period (2010-2022), the frequency
of the majority of diabetic complications has become steady
and/or has decreased, except for two disorders - CKD and
CHF, the prevalence of which have significantly increased
primarily as a result of the diagnostic concept paradigm shift
and the improvement in early diagnosis.

Dynamics in the frequency of the most common diabetic
complications in the RF in 2010-2022 were as follows (see
Fig. 23):

- DR:in patients with T1DM, it decreased by 4.47% (0.89-
fold decrease) from 38.98% to 34.5%; in patients with
T2DM, it decreased by 4.95% (0.71-fold decrease) from
17.28% to 12.33%;

- diabetic neuropathy: relatively steady parameters
in patients with TIDM (44.08-47.40%) and T2DM
(22.31-23.75%);

. diabetic foot syndrome: in patients with T1DM,
it decreased by 1.79% (0.66-fold) from 5.28% to 3.48%;
in patients with T2DM, it decreased by 1.02% from 2.31%
to 1.29% (0.56-fold);

T2DM

Diabetic neuropathy 23,7%

Diabetic nephropathy, CKD 19,1%
Diabetic retinopathy
Coronary artery disease (angina)

Atherosclerosis

Cerebrovascular disorders
(cerebrovascular accidents, stroke)

Diabetic cataract
Myocardial infarction

Chronic heart failure

Diabetic foot syndrome 1,3%
Amputation I 0,7%
Diabetic ketoacidosis (without coma) - 0,3%
Anemia ] 0,3%
Bone fractures ] 0,2%
Osteoporosis ] 0,2%
Diabetic hand syndrome ] 0,1%
Hyperparathyroidism - 0,1%
Coma - 0,04%
Diabetic macular edema - 0,01%
Severe hypoglycemia - 0,01%
Physical retardation in children - 0,01%

Figure 22. Distribution of the frequency of complications of TIDM and T2DM in the Russian Federation as of January 1, 2023 (general age group).
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Ml: in patients with TIDM, it decreased by 0.34%
(0.77-fold) from 1.48% to 1.14%%; in patients with T2DM,
it decreased by 0.5% from 3.96% to 3.46% (0.87-fold);
CAD: in patients with TIDM, it decreased by 2.44%
(0.52-fold) from 5.12% to 2.69%; in patients with T2DM,
it decreased by 5.43% from 14.86% to 9.43%% (0.63-fold);
cerebrovascular disorders: in patients with T1DM,
it decreased by 0.47% (0.74-fold) from 1.85% to 1.38%;
in patients with T2DM, it decreased by 0.5% from 4.60%
to 4.10% (0.89-fold);

amputations: in patients with TIDM, it decreased by
0.17% (0.88-fold) from 1.43% to 1.26%; in patients with
T2DM, it remained steady (0.70-0.73%);

coma: in patients with T1DM, it decreased by 0.77%
(0.69-fold) from 2.51% to 1.74%; in patients with T2DM,
it decreased by 0.11% (0.3-fold) from 0.15% to 0.04%;
CKD: in patients with T1DM, it increased by 5.6%
(1.26-fold) from 21.53% to 27.14%; in patients with T2DM,
it increased by 13.69% (3.69-fold) from 5.18% to 19.12%;
CHF: in patients with T1DM, it increased by 0.66%
(6.36-fold) from 0.12% to 0.78%; in patients with T2DM,
it increased by 2.67% (6.8-fold) from 0.46% to 3.13%;

The analysis of end-stage diabetic complications

One of the key parameters of the quality of diabetes care
that reflect the effectiveness of prophylactic measures is
the proportion of patients with end-stage diabetic compli-
cations.

Over the past years, there has been improvement
in terms of a decreased frequency of end-stage complica-
tions: DR (blindness) and CKD (dialysis), and a lower percent-
age of high amputations [9].

Blindness

There has been a decrease in the number of new cases
of blindness in relation to new cases of DR per year (while
there has been no decrease in the total number of blind
diabetic patients in 2010-2022): in patients with T1DM -
from 3.7 to 2.3%; in patients with T2DM - from 1.3 to 0.9%
(Fig. 24). These trends are of priority importance for improv-
ing the quality of life of patients with DR and are due to bet-
ter diagnosis of complications in routine clinical practice.
Currently, the initial (non-proliferative) stage of DR is diag-
nosed in 70.4% of patients with T1DM and in 81% of patients
with T2DM [21].
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Figure 24. The number of new cases of blindness per year; the number of all cases of blindness at the end of the year and the proportion (%) of blindness
related to all cases of diabetic retinopathy and new cases of diabetic retinopathy per year in adult patients with type 1 and 2 diabetes mellitus in 2010-2022.

Chronic kidney disease (CKD)

The results of the dynamic analysis indicate an increased
prevalence of CKD from 2015 to 2022 (see Fig. 23), which is
related to the implementation of a new diagnostic concept
into clinical practice. However, it should be emphasizes that
we cannot attribute this fact to an increased frequency of re-
nal impairment in diabetic patients. First of all, this is a con-
sequence of changes in diagnostic criteria that have signifi-
cantly expanded the categories of patients to be accounted

for by the glomerular filtration rate, especially in patients
with T2DM. The absence of a true increase in the incidence
of CKD is supported by a decrease in the prevalence of end-
stage kidney disease (S5) over the same period, for which
the diagnostic criteria have not changed. Thus, the results
of the analysis of end-stage CKD showed a steady decrease
in the proportion of S5 CKD of all cases of CKD: in patients
with TIDM - from 33.7 to 7.2%; in patients with T2DM - from
29.7 to 1%; there has been a decrease in the proportion of S5
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PucyHok 25. YacTtoTa 1 KonmyecTBO CJlyyaeB TEPMUHANbHOWN CTaAMM XPOHUYeCcKon 6onesHun noyek (C5) y B3poCsibiX NAaLMEHTOB C CaxapHbIM AuabeTom
1 1 2 TUNa, HOBbLIX C/lyyaeB B rof, U Bcex naumeHToB ¢ C5 B aBCOMIOTHbIX 3HAUEHUsAX, @ TakXKe B MPOLIEHTHOM COOTHOLLEHMMN OT HOBbIX 1 BCEX CIlyYaeB
XpoHuueckol 6onesHn novek (XbIM) B guHamuke 2010-2022 rr.
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Figure 26. The total number of amputations and new cases of amputations per year (in absolute values) and the percentage of amputations from all cases of
diabetic foot syndrome and from new cases of diabetic foot syndrome per year in adult patients with type 1 and 2 diabetes mellitus over time in 2010-2022.

of new cases of CKD: in patients with TIDM - from 27.5%
to 7%; in patients with T2DM - from 25.1 to 0.9% (see Fig. 25).

A decrease in both the absolute values and percentag-
es of patients with S5 CKD (especially in terms of new cases
of S5 CKD per year: from 256 to 186 cases/year in patients
with TIDM and from 1230 to 914 cases/year in patients
with T2DM,; see Fig. 25) can be considered a positive result
of the measures for prevention of CKD progression using
kidney-protective therapy [22].

Amputations

The results of the analysis of end-stage outcomes of diabetic
foot syndrome showed an overall increase in the number of am-
putations: in patients with TIDM — from 2654 cases in 2010
to 3,206 in 2019 before the COVID-19 pandemic and 2,870 cas-

es in 2022; in patients with T2DM — from 20,679 cases in 2010
to 36,403 in 2019 and 33,237 in 2022; as well as an increase
in the proportion of amputations in new cases of diabetic foot
syndrome per year: 45.5-80% and 54.3-96.2% in patients with
T1DM and T2DM, respectively (see Fig. 26). These trends can
be considered as improvement due to an increase in the pro-
portion of minor surgical procedures with the preservation
of the supporting function of the foot. The prognosis of life
of patients with diabetic foot syndrome is directly dependent
on the level of amputation. It should be noted that the results
of the analysis of amputations performed in 2010-2022 have
demonstrated a steady decrease in the proportion of high am-
putations and an increase in the percentage of minor surgical
procedures in patients with both types of DM: 65% in patients
with TIDM and 55% in patients with T2DM (see Fig. 27).
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Figure 27. Distribution by the levels of amputations (% of patients) in adult patients with TIDM and T2DM in 2010-2022

CaxapHbIii anabert. 2023;26(2):104-123

doi: https://doi.org/10.14341/DM13035

Diabetes Mellitus. 2023;26(2):104-123



ORIGINAL STUDY

Therefore, arrangement of routing of patients with dia-
betic foot syndrome and providing them with specialized
medical care are of utmost importance. The management
of patients with diabetic foot in general surgical practice
without the participation of endocrinologists and podia-
trists is considered a less effective strategy worldwide, since
it is often limited to surgical treatment at late disease stag-
es without the possibility of using limb salvage techniques
[23]. This requires improvement of measures for the devel-
opment of specialized medical care in healthcare institu-
tions of the constituent entities of the Russian Federation.
These institutions must have specialized diabetic foot offices
in their structure and have the required personnel and facil-
ities for performing reconstructive lower limb vascular sur-
gery in specialized units.

CONCLUSION

At the moment, the FDR information and analytical sys-
tem is a key tool for systematization of the most important
epidemiological and clinical characteristics of diabetic pa-
tients based on data obtained from real-world clinical prac-
tice.

The article presents the results of a dynamic anal-
ysis of epidemiological parameters of DM, prevalence
of complications, state of carbohydrate metabolism
and the types of used GLT. During the analyzed period,
the prevalence of DM per 100,000 remained steady in all
age groups, which indicates the importance of clinical and
epidemiological monitoring for this socially important
disease. It is noteworthy that the numbers of new cases
of DM tend to decrease, which is largely due to the transi-
tion of the management of patients with newly diagnosed
DM to the responsibility of primary care facilities. Life ex-
pectancy values have remained steady, while the mortal-
ity rates have decreased; however, there was an increase
in these parameters during the COVID-19 pandemic
with the preservation of cardiovascular complications as
the leading cause of death. There was a decrease in the fre-
quency of diabetic complications in the analyzed period,
except for CKD and CHF, which was a result of the diagnos-
tic concept paradigm shift and the improvement in early
diagnosis of these conditions. The analysis of the carbo-
hydrate metabolism control parameters showed improve-
ment in terms of a decreased proportion of patients with
uncontrolled diabetes, and an increased proportion of pa-
tients with the values of HbA _within the target range
in both types of DM. Despite the fact that there are pos-
itive trends in the use of insulin analogs in the structure
of insulin therapy, the analysis of the current state indi-

cates insufficient and delayed intensification of GLT with
predominant use of conventional GLT agents both as mon-
otherapy and as combination therapy, along with a lower
percentage of the use of innovative drugs that have been
shown to reduce cardiovascular and renal risks.

Taking into account the priority of targeted glycemic
control as the basis for preventing the risks of diabetic com-
plications, it is necessary to optimize current approaches.
Currently, the registry system helps not only to analyze
the structure and changes over time in the types of drugs
used, but also to personify the rational choice of therapy
in accordance with current clinical guidelines.

In this regard, the introduction of an FDR-based auto-
mated CDSS in 2022 has allowed optimizing the algorithm
for managing a diabetic patient by rationalizing the diag-
nostic search, the follow-up intervals and scheduling visits
to the clinic, as well as the choice and intensification of drug
therapy.

Thus, the registry is a system of remote monitoring
of clinical data of diabetic patients at both federal and re-
gional levels, which provides for continuous monitoring
from the moment of the disease onset and throughout its
course, which is an important component of controlling
strategic risks associated with the development of diabetic
complications.

Further development of the FDR and consolidation
of the regions into a single database are a reliable basis for
the implementation of state policy in the field of improving
the quality of diabetes diagnosis, monitoring and treatment
to solve the tasks set as part of the Federal Project «Fighting
against Diabetes Mellitus».
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APPENDIX 1.

Table 1. The prevalence of DM in all age groups in 85 federal constituent entities of the RF as of January 1, 2023

OPUTMHAJIbHOE NCCNEAOBAHUME

Number of people

Per 100,000 population

Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes
85 regions of the RF 277092 4581990 103680 4962762 191,0 3158,8 71,5 3421,3
Republic of Adygea 812 13678 514 15004 174,0 2930,6 110,1 3214,7
Altai Republic 326 4712 82 5120 147,6 21341 37,1 23189
Altai Krai 4523 91353 873 96 749 200,1 4041,5 38,6 4280,2
Amur region 1193 28755 564 30512 155,0 37351 73,3 3963,3
Arkhangelsk region 2704 43788 6975 53467 253,6 41073 654,3 5015,2
Astrakhan region 1652 33062 1161 35875 167,5 33531 17,7 36384
Republic of Bashkortostan 7 304 116 900 281 124 485 183,2 29314 7,0 3121,6
Belgorod region 3101 50748 447 54 296 203,1 3324,2 293 3556,6
Bryansk region 2479 45 694 364 48 537 212,8 39231 31,3 4167,2
Republic of Buryatia 1080 35271 305 36 656 110,3 3601,9 311 37433
Vladimir region 2606 54 446 477 57 529 197,6 4127,5 36,2 4361,2
Volgograd region 4428 86 352 745 91525 181,4 35371 30,5 3749,0
Vologda region 3137 41021 1519 45677 276,2 36124 133,8 40224
Voronezh region 5193 86 544 24 831 116 568 227,8 3796,1 1089,2 51131
Republic of Dagestan 2186 36 367 177 38730 69,6 1157,1 56 12323
Jewish Autonomous Region 171 3078 1 3250 111,5 2007,8 0,7 21200
Trans-Baikal Krai 1961 24 265 166 26 392 188,6 2333,5 16,0 2538,0
Ivanovo Region 2135 47 879 1870 51884 219,3 4918,0 192,1 53294
Republic of Ingushetia 438 7 669 19 8126 83,9 1468,4 3,6 1556,0
Irkutsk region 4 246 83534 1938 89718 180,8 3556,1 82,5 38194
Kabardino-Balkarian Republic 1241 11159 39 12439 1431 12864 4,5 1433,9
Kaliningrad region 2120 30028 479 32627 207,0 2932,0 46,8 3185,8
Republic of Kalmykia 415 9529 259 10 203 155,5 35711 97,1 3823,7
Kaluga region 2035 33072 170 35277 201,6 3276,6 16,8 3495,0
Kamchatka Krai 405 9146 171 9722 130,0 29349 54,9 31198
Karachayevo-Circassian Republic 856 13313 242 14 411 185,0 28777 523 31151
Republic of Karelia 1864 27 035 1297 30196 310,2 44984 215,8 5024,4
Kemerovo region 4351 74 629 1667 80 647 167,6 2875,5 64,2 31074
Kirov region 2404 58 208 5989 66 601 195,4 4730,3 486,7 54124
Komi Republic 1603 29174 3261 34038 200,2 3643,5 407,3 4251,0
Kostroma region 1335 19133 31 20499 215,8 30928 5,0 33136
Krasnodar Krai 10 689 178 286 3371 192 346 188,6 3145,6 59,5 33937
Krasnoyarsk Krai 5835 88 806 2946 97 587 205,5 3127,7 103,8 3436,9
Republic of Crimea 3519 50177 295 53991 186,2 2655,1 15,6 2856,9
Kurgan region 1886 36 597 351 38834 234,9 4559,0 43,7 4837,7
Kursk region 2246 35493 535 38274 208,0 3286,8 49,5 3544,4
Leningrad region 4569 53243 292 58 104 239,8 2794,9 15,3 3050,1
Lipetsk region 2104 28479 159 30742 189,6 2566,0 14,3 2769,9
Magadan region 225 3596 34 3855 163,9 2619,2 24,8 2807,9
Republic of Mari El 1057 24342 77 25476 158,0 36378 11,5 3807,3
Republic of Mordovia 1587 27 312 16 28915 206,6 3556,2 2,1 3764,9
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End of Table 1
Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

City of Moscow 23370 329976 1183 354529 185,6 2620,5 9,4 28155
Moscow region 15109 241338 3850 260 297 195,2 3117,2 49,7 3362,1
Murmansk region 1391 22901 448 24740 192,7 31721 62,1 3426,8
Nenets Autonomous Area 105 1424 540 2069 236,6 3208,2 1216,6 46614
Nizhny Novgorod region 6462 130739 5234 142 435 206,2 41724 167,0 4 545,7
Novgorod region 1311 16 926 94 18 331 2244 2897,7 16,1 31383
Novosibirsk region 5043 90 276 3080 98 399 182,0 32582 111,2 35514
Omsk region 3703 53347 528 57578 197,7 28481 28,2 3074,0
Orenburg region 4120 67 892 385 72397 214,8 35398 20,1 3774,7
Orel region 1487 24 462 154 26103 209,0 34374 21,6 3668,0
Penza region 2488 49942 670 53100 196,0 39335 52,8 4182,2
Perm Krai 4904 89 857 1767 96 528 192,5 3526,5 69,3 37883
Primorye Krai 3440 41590 3169 48 199 185,3 22401 170,7 2596,1
Pskov region 1164 13785 93 15042 190,4 2255,2 15,2 2460,9
Rostov region 6669 125090 561 132320 161,1 3021,9 13,6 3196,6
Ryazan region 2239 38 240 1130 41 609 207,0 3536,1 104,5 3847,7
Samara region 7 288 116 610 672 124 570 233,5 37364 21,5 3991,4
City of St Petersburg 11820 143 766 3623 159 209 220,6 2682,7 67,6 2970,9
Saratov region 4374 84 835 156 89 365 185,9 3605,7 6,6 37982
Republic of Sakha (Yakutia) 984 25059 89 26132 99,5 25346 9,0 2 643,1
Sakhalin region 887 18 081 54 19022 183,8 37473 11,2 39423
Sverdlovsk region 9788 155087 779 165 654 230,3 36494 18,3 38981
City of Sevastopol 1048 10527 97 11672 201,4 20234 18,6 22435
Republic of North Ossetia-Alania 1228 19 681 57 20 966 1791 2870,0 83 30574
Smolensk region 2104 27982 453 30539 232,0 3086,1 50,0 33681
Stavropol Krai 4205 70905 1897 77 007 151,8 2559,2 68,5 27794
Tambov region 2367 37077 726 40170 2421 3792,6 74,3 4109,0
Republic of Tatarstan 8221 121643 807 130671 212,3 3140,8 20,8 33739
Tver region 2998 43 835 679 47 512 244,5 35756 55,4 38755
Tomsk region 1815 36077 344 38236 170,5 3388,7 323 35915
Tula region 3474 65132 623 69 229 243,3 4562,2 43,6 4 849,2
Republic of Tyva 239 1243 8 1490 72,1 375,0 24 449,5

Tyumen region 3001 58 542 1294 62 837 194,0 3784,7 83,7 4062,4
Republic of Udmurtia 2293 50224 224 52741 155,0 3395,0 15,1 3565,2
Ulyanovsk region 2181 44757 461 47 399 181,8 37303 384 3950,5
Khabarovsk Krai 1870 29890 259 32019 144,5 2309,0 20,0 2473,5
Republic of Khakassia 934 20199 59 21192 1774 3836,3 11,2 4024,9
Khanty-Mansi Autonomous Area-Yugra 3072 59125 878 63 075 181,1 3485,4 51,8 3718,2
Chelyabinsk region 7170 112 506 756 120432 210,5 33024 22,2 3535,0
Chechen republic 913 17 319 83 18315 60,4 1146,1 55 12120
Chuvash Republic 1528 34123 532 36183 127,9 2857,2 44,5 3029,6
Chukotka (Rosstat2021) 93 1715 2 1810 186,5 3439,1 4,0 3629,6
Yamalo-Nenets Autonomous Area 1024 15529 156 16709 186,1 28224 28,4 3036,8
Yaroslavl region 3147 46 863 36 50 046 2573 38313 29 4091,6
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Table 2. The prevalence of DM in children in 85 federal constituent entities of the RF as of January 1, 2023

Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

85 regions of the RF 35019 1049 651 36719 136,1 4,1 2,5 142,7
Republic of Adygea 85 9 5 99 96,6 10,2 57 112,5
Altai Republic 24 3 27 421 53 0,0 47,4
Altai Krai 619 5 6 630 153,9 1,2 15 156,7
Amur region 188 7 8 203 129,0 4,8 55 1393
Arkhangelsk region 348 0 2 350 190,7 0,0 11 191,8
Astrakhan region 236 7 3 246 122,5 3,6 1,6 127,7
Republic of Bashkortostan 1214 37 25 1276 157,7 4,8 32 165,7
Belgorod region 383 10 2 395 158,1 41 0,8 163,1
Bryansk region 306 20 2 328 165,4 10,8 1,1 177,3
Republic of Buryatia 190 4 4 198 84,2 1,8 1,8 87,7
Vladimir region 200 21 7 228 97,6 10,3 34 11,3
Volgograd region 634 23 11 668 162,7 59 2,8 1714
Vologda region 368 3 9 380 177,5 14 4,3 183,3
Voronezh region 679 15 61 755 195,8 4,3 17,6 217,8
Republic of Dagestan 330 36 3 369 44,8 4,9 04 50,1
Jewish Autonomous Region 20 20 67,3 0,0 0,0 67,3
Trans-Baikal Krai 285 15 4 304 128,6 6,8 1,8 137,2
Ivanovo Region 238 1 239 158,2 0,7 0,0 158,8
Republic of Ingushetia 107 2 109 80,1 1,5 0,0 81,6
Irkutsk region 651 9 2 662 132,8 1,8 04 135,0
Kabardino-Balkarian Republic 136 8 1 145 76,9 4,5 0,6 82,0
Kaliningrad region 240 11 251 139,8 6,4 0,0 146,2
Republic of Kalmykia 31 0 31 58,3 0,0 0,0 58,3
Kaluga region 260 3 3 266 159,1 1,8 1,8 162,8
Kamchatka Krai 82 2 7 91 148,6 3,6 12,7 164,9
Karachayevo-Circassian Republic 136 5 5 146 158,1 58 58 169,7
Republic of Karelia 181 0 0 181 175,2 0,0 0,0 175,2
Kemerovo region 598 13 17 628 128,0 2,8 3,6 134,4
Kirov region 351 14 13 378 165,9 6,6 6,1 178,6
Komi Republic 228 3 14 245 152,0 2,0 9,3 163,3
Kostroma region 183 5 4 192 170,9 4,7 3,7 179,3
Krasnodar Krai 1571 41 14 1626 154,6 4,0 14 160,0
Krasnoyarsk Krai 591 36 16 643 109,9 6,7 3,0 119,6
Republic of Crimea 300 29 2 331 91,2 8,8 0,6 100,7
Kurgan region 272 11 2 285 185,4 7,5 1,4 194,3
Kursk region 288 3 3 294 165,9 1,7 1.7 169,3
Leningrad region 267 25 1 293 94,7 89 04 103,9
Lipetsk region 136 4 0 140 76,2 2,2 0,0 78,4
Magadan region 35 2 37 147,7 8,4 0,0 156,2
Republic of Mari El 159 1 1 161 126,8 0,8 0,8 1284
Republic of Mordovia 196 12 1 209 182,4 11,2 09 194,5
City of Moscow 3404 100 68 3572 180,3 53 3,6 189,2
Moscow region 1986 21 29 2036 146,6 1,6 2,1 150,3
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End of Table 2
Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

Murmansk region 156 10 2 168 124,4 8,0 1,6 134,0
Nenets Autonomous Area 23 1 24 228,1 0,0 99 238,0
Nizhny Novgorod region 857 4 8 869 167,9 0,8 1,6 170,2
Novgorod region 47 8 0 55 48,5 8,2 0,0 56,7
Novosibirsk region 800 8 22 830 157,4 1,6 4,3 163,3
Omsk region 526 13 4 543 150,5 3,7 1.1 155,3
Orenburg region 555 10 3 568 151,7 2,7 0,8 155,2
Orel region 39 2 41 35,6 1,8 0,0 37,4
Penza region 350 5 9 364 183,9 2,6 4,7 191,2
Perm Krai 635 16 9 660 129,3 33 1,8 134,4
Primorye Krai 379 11 390 120,2 0,0 3,5 123,7
Pskov region 50 3 53 52,1 3,1 0,0 55,2
Rostov region 888 38 7 933 133,7 57 1,1 140,5
Ryazan region 207 28 1 236 126,1 17,1 0,6 143,7
Samara region 850 49 3 902 163,7 9,4 0,6 173,7
City of St Petersburg 899 44 15 958 106,0 52 1,8 1129
Saratov region 577 7 1 585 156,2 1,9 0,3 158,3
Republic of Sakha (Yakutia) 45 17 0 62 20,1 7,6 0,0 27,7
Sakhalin region 62 4 66 68,7 4,4 0,0 731
Sverdlovsk region 1301 39 144 1484 162,4 4,9 18,0 185,2
City of Sevastopol 135 2 1 138 154,2 2,3 1,1 157,6
Republic of North Ossetia-Alania 203 1 1 205 147,3 0,7 0,7 148,8
Smolensk region 242 5 3 250 182,0 3,8 23 188,0
Stavropol Krai 678 14 5 697 138,3 29 1,0 142,1
Tambov region 167 3 170 120,6 2,2 0,0 122,8
Republic of Tatarstan 879 4 0 883 120,0 0,5 0,0 120,5
Tver region 261 23 5 289 1344 11,8 2,6 148,8
Tomsk region 238 14 252 125,5 74 0,0 132,9
Tula region 384 10 3 397 190,0 4,9 1,5 196,4
Republic of Tyva 0,0 0,0 0,0 0,0
Tyumen region 478 9 6 493 147,4 2,8 1,9 152,0
Republic of Udmurtia 366 8 1 385 128,5 2,8 39 135,2
Ulyanovsk region 231 0 1 232 120,9 0,0 0,5 121,5
Khabarovsk Krai 268 20 4 292 112,5 8,4 1,7 122,5
Republic of Khakassia 129 1 130 119,1 09 0,0 120,0
Khanty-Mansi Autonomous Area-Yugra 517 4 3 524 142,0 1,1 0,8 143,9
Chelyabinsk region 790 31 6 827 125,0 4,9 0,9 130,8
Chechen republic 204 3 0 207 44,0 0,6 0,0 44,6
Chuvash Republic 236 4 3 243 108,6 1,8 1,4 111,8
Chukotka (Rosstat 2021) 12 1 13 119,2 9,9 0,0 129,2
Yamalo-Nenets Autonomous Area 191 1 2 194 155,7 0,8 1,6 158,1
Yaroslavl region 428 10 2 440 212,3 5,0 1,0 218,2
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Table 3. The prevalence of DM in adolescents in 85 federal constituent entities of the RF as of January 1, 2023

OPUTMHAJIbHOE NCCNEAOBAHUME

Number of people

Per 100,000 population

Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

85 regions of the RF 13012 246 214 13472 289,6 5,5 4,8 299,8
Republic of Adygea 38 1 39 239,6 6,3 0,0 245,9
Altai Republic 11 11 114,4 0,0 0,0 114,4
Altai Krai 214 4 2 220 290,5 54 2,7 298,7
Amur region 73 2 77 260,6 71 71 274,9
Arkhangelsk region 127 1 1 129 359,0 2,8 2,8 364,7
Astrakhan region 96 1 1 98 295,1 3,1 3,1 301,2
Republic of Bashkortostan 346 6 357 263,8 4,6 3,8 272,2
Belgorod region 132 3 0 135 298,5 6,8 0,0 305,3
Bryansk region 118 1 119 330,0 2,8 0,0 332,8
Republic of Buryatia 49 5 3 57 127,5 13,0 7,8 148,3
Vladimir region 85 5 3 93 218,6 12,9 7,7 239,2
Volgograd region 231 2 233 307,3 0,0 2,7 310,0
Vologda region 182 2 3 187 491,3 54 8,1 504,8
Voronezh region 191 7 4 202 308,2 11,3 6,5 326,0
Republic of Dagestan 115 3 118 83,3 2,2 0,0 85,5
Jewish Autonomous Region 1 1 195,3 0,0 0,0 195,3
Trans-Baikal Krai 105 4 2 111 261,7 10,0 5,0 276,6
Ivanovo Region 105 105 3751 0,0 0,0 3751
Republic of Ingushetia 29 0 29 1174 0,0 0,0 1174
Irkutsk region 254 1 0 265 308,7 13,4 0,0 322,1
Kabardino-Balkarian Republic 60 60 197,2 0,0 0,0 197,2
Kaliningrad region 102 1 103 328,9 0,0 3,2 3321
Republic of Kalmykia 10 1 11 97,1 9,7 0,0 106,8
Kaluga region 94 94 336,2 0,0 0,0 336,2
Kamchatka Krai 33 5 1 39 334,7 50,7 10,1 395,6
Karachayevo-Circassian Republic 38 0 38 215,5 0,0 0,0 215,5
Republic of Karelia 95 3 2 100 485,2 15,3 10,2 510,7
Kemerovo region 265 7 12 284 292,4 7,7 13,2 3133
Kirov region 119 4 5 128 320,3 10,8 13,5 3445
Komi Republic 100 3 5 108 357,4 10,7 17,9 386,0
Kostroma region 43 1 44 219,5 51 0,0 2246
Krasnodar Krai 585 1 1 597 327,7 6,2 0,6 334,4
Krasnoyarsk Krai 233 3 1 247 253,5 33 12,0 268,8
Republic of Crimea 123 4 127 218,0 7,1 0,0 225,1
Kurgan region 117 5 122 445,4 19,0 0,0 464,5
Kursk region 106 3 109 346,7 9,8 0,0 356,5
Leningrad region 110 3 1 114 2109 58 1,9 218,6
Lipetsk region 69 1 70 202,4 29 0,0 205,3
Magadan region 5 5 104,4 0,0 0,0 104,4
Republic of Mari El 44 2 46 205,8 9,4 0,0 2151
Republic of Mordovia 69 1 70 3183 0,0 4,6 3229
City of Moscow 1242 19 20 1281 388,6 59 6,3 400,8
Moscow region 708 8 9 725 331,6 3,7 4,2 339,5
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End of Table 3
Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

Murmansk region 63 1 64 269,1 4,3 0,0 2734
Nenets Autonomous Area 6 0 6 347,2 0,0 0,0 347,2
Nizhny Novgorod region 334 1 4 339 3733 1,1 4,5 3789
Novgorod region 35 0 35 192,3 0,0 0,0 192,3
Novosibirsk region 279 5 1 295 340,8 6,1 13,4 360,3
Omsk region 190 7 197 325,0 12,0 0,0 336,9
Orenburg region 184 3 1 188 2954 4,8 1,6 301,8
Orel region 16 1 17 771 4,8 0,0 81,9
Penza region 99 2 1 102 277,2 56 2,8 285,6
Perm Krai 228 5 3 236 271,3 6,0 3,6 280,8
Primorye Krai 157 1 8 166 281,2 1,8 14,3 2973
Pskov region 28 1 29 155,0 55 0,0 160,6
Rostov region 330 3 1 334 267,3 2,4 0,8 270,5
Ryazan region 94 3 1 98 3185 10,2 34 332,0
Samara region 299 5 1 305 329,0 55 1,1 3356
City of St Petersburg 427 4 14 445 349,4 33 11,5 364,1
Saratov region 212 2 214 304,3 2,9 0,0 307,2
Republic of Sakha (Yakutia) 29 2 1 32 72,8 5,0 2,5 80,4
Sakhalin region 24 1 25 149,3 0,0 6,2 155,5
Sverdlovsk region 477 14 39 530 358,0 10,5 29,3 397,8
City of Sevastopol 45 1 2 48 291,3 6,5 12,9 310,8
Republic of North Ossetia-Alania 74 0 74 307,1 0,0 0,0 307,1
Smolensk region 67 1 68 266,3 4,0 0,0 270,3
Stavropol Krai 232 2 4 238 254,7 2,2 4,4 261,3
Tambov region 89 1 90 3233 3,6 0,0 327,0
Republic of Tatarstan 351 2 2 355 303,0 1,7 1,7 306,5
Tver region 94 3 97 262,2 8,4 0,0 270,6
Tomsk region 103 2 105 300,8 5,8 0,0 306,7
Tula region 142 2 0 144 373,8 53 0,0 3791
Republic of Tyva 0,0 0,0 0,0 0,0
Tyumen region 182 2 2 186 360,1 4,0 4,0 368,0
Republic of Udmurtia 122 5 5 132 246,5 10,1 10,1 266,7
Ulyanovsk region 80 1 81 244,0 3,1 0,0 2471
Khabarovsk Krai 109 3 1 113 271,8 7,5 2,5 281,8
Republic of Khakassia 59 1 60 3199 0,0 54 3253
Khanty-Mansi Autonomous Area-Yugra 199 8 2 209 317,8 12,8 3,2 333,8
Chelyabinsk region 294 4 5 303 272,6 3,7 4,6 280,9
Chechen republic 83 1 84 96,9 1,2 0,0 98,1
Chuvash Republic 74 1 5 80 196,9 2,7 13,3 2129
Chukotka (Rosstat 2021) 12 0 12 554,8 0,0 0,0 554,8
Yamalo-Nenets Autonomous Area 66 0 2 68 302,6 0,0 9,2 311,7
Yaroslavl region 142 8 150 385,5 21,7 0,0 407,2
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Table 4. The prevalence of DM in adults in 85 federal constituent entities of the RF as of January 1, 2023

Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes
85 regions of the RF 229061 4580695 102815 4912571 199,5 3989,0 89,5 4278,0
Republic of Adygea 689 13 668 509 14 866 189,9 37664 140,3 4096,5
Altai Republic 291 4709 82 5082 188,7 3053,7 53,2 3295,6
Altai Krai 3690 91344 865 95899 206,8 5118,6 48,5 53738
Amur region 932 28746 554 30232 156,3 48218 92,9 50711
Arkhangelsk region 2229 43787 6972 52988 262,8 5162,2 822,0 6246,9
Astrakhan region 1320 33054 1157 35531 173,5 43447 152,1 4670,2
Republic of Bashkortostan 5744 116 857 251 122852 186,1 37857 8,1 3979,9
Belgorod region 2586 50735 445 53766 208,5 4090,8 35,9 4335,2
Bryansk region 2055 45673 362 48 090 217,7 4 838,2 38,3 5094,2
Republic of Buryatia 841 35262 298 36 401 117,6 49314 41,7 5090,7
Vladimir region 2321 54420 467 57 208 215,8 5060,7 43,4 5320,0
Volgograd region 3563 86 329 732 90 624 180,3 4367,8 37,0 4585,1
Vologda region 2587 41016 1507 45110 290,3 4602,5 169,1 5061,9
Voronezh region 4323 86 522 24 766 115611 231,0 4624, 1323,6 6178,7
Republic of Dagestan 1741 36328 174 38243 76,7 1601,4 7,7 1685,9
Jewish Autonomous Region 140 3078 1 3219 118,7 2609,8 0,8 27294
Trans-Baikal Krai 1571 24246 160 25977 201,9 31159 20,6 33383
Ivanovo Region 1792 47 878 1870 51540 2254 6021,6 235,2 6482,2
Republic of Ingushetia 302 7 667 19 7988 83,0 2106,7 52 2194,9
Irkutsk region 3341 83514 1936 88791 188,1 4701,1 109,0 4998,1
Kabardino-Balkarian Republic 1045 11151 38 12234 158,3 1688,8 58 1852,8
Kaliningrad region 1778 30017 478 32273 216,5 3654,3 58,2 39289
Republic of Kalmykia 374 9528 259 10161 183,9 4685,2 1274 4996,5
Kaluga region 1681 33069 167 34917 205,5 40426 204 4268,6
Kamchatka Krai 290 9139 163 9592 117,6 37063 66,1 3890,0
Karachayevo-Circassian Republic 682 13308 237 14227 190,0 37073 66,0 39633
Republic of Karelia 1588 27032 1295 29915 332,2 5654,3 270,9 62574
Kemerovo region 3488 74 609 1638 79735 171,2 3661,8 80,4 39134
Kirov region 1934 58190 5971 66 095 197,0 5927,2 608,2 6732,4
Komi Republic 1275 29168 3242 33685 204,7 4683,9 520,6 5409,3
Kostroma region 1109 19127 27 20263 2254 3887,8 55 4118,7
Krasnodar Krai 8533 178 234 3356 190 123 190,8 3984,8 75,0 42506
Krasnoyarsk Krai 5011 88767 2919 96 697 226,8 4016,8 132,1 43757
Republic of Crimea 3096 50 144 293 53533 205,8 33327 19,5 35579
Kurgan region 1497 36 581 349 38427 237,7 5808,8 55,4 6101,9
Kursk region 1852 35487 532 37 871 211,5 40526 60,8 43248
Leningrad region 4192 53215 290 57 697 266,8 33875 18,5 36728
Lipetsk region 1899 28474 159 30532 211,7 31738 17,7 3403,2
Magadan region 185 3594 34 3813 170,0 3303,0 31,2 35043
Republic of Mari El 854 24339 76 25269 163,5 4659,8 14,6 48378
Republic of Mordovia 1322 27 300 14 28636 206,9 42732 2,2 44823
City of Moscow 18724 329857 1095 349676 180,3 3176,6 10,5 3367,4
Moscow region 12415 241 309 3812 257 536 201,1 39084 61,7 41713
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End of Table 4
Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

Murmansk region 1172 22890 446 24508 204,5 3993,6 77,8 42759
Nenets Autonomous Area 76 1424 539 2039 233,3 4371,5 1654,6 62594
Nizhny Novgorod region 5271 130734 5222 141 227 208,1 5160,3 206,1 5574,5
Novgorod region 1229 16918 94 18 241 262,1 3607,9 20,0 3890,0
Novosibirsk region 3964 90 263 3047 97 274 181,8 41395 139,7 4461,0
Omsk region 2987 53327 524 56 838 203,9 36399 358 38795
Orenburg region 3381 67 879 381 71641 226,9 4556,3 25,6 4808,8
Orel region 1432 24459 154 26 045 246,3 42076 26,5 4 480,5
Penza region 2039 49 935 660 52634 195,4 4784,9 63,2 5043,5
Perm Krai 4041 89836 1755 95632 204,8 45535 89,0 48473
Primorye Krai 2904 41589 3150 47 643 195,5 27995 212,0 32071
Pskov region 1086 13781 93 14960 2184 2771,8 18,7 30089
Rostov region 5451 125 049 553 131053 162,6 3730,7 16,5 3909,8
Ryazan region 1938 38209 1128 41275 2183 43043 1271 4 649,7
Samara region 6139 116 556 668 123363 2445 4642,5 26,6 49136
City of St Petersburg 10 494 143718 3594 157 806 239,1 32748 81,9 3595,8
Saratov region 3585 84826 155 88 566 1873 44326 81 4628,0
Republic of Sakha (Yakutia) 910 25040 88 26 038 125,5 34528 12,1 3590,4
Sakhalin region 801 18077 53 18931 213,0 4806,0 14,1 5033,0
Sverdlovsk region 8010 155034 596 163 640 2416 4676,5 18,0 4936,1
City of Sevastopol 868 10524 94 11486 208,0 25221 22,5 2752,7
Republic of North Ossetia-Alania 951 19680 56 20 687 181,5 3756,7 10,7 3949,0
Smolensk region 1795 27 976 450 30221 239,8 37371 60,1 4037,0
Stavropol Krai 3295 70889 1888 76 072 150,5 32381 86,2 34749
Tambov region 2111 37073 726 39910 260,1 4567,7 89,4 49173
Republic of Tatarstan 6991 121637 805 129433 231,1 40215 26,6 4279,2
Tver region 2643 43809 674 47 126 2654 439838 67,7 47318
Tomsk region 1474 36061 344 37879 1753 4289,0 40,9 4505,2
Tula region 2948 65120 620 68 688 248,2 5483,5 52,2 5784,0
Republic of Tyva 239 1243 8 1490 114,7 596,4 3,8 714,9

Tyumen region 2341 58531 1286 62158 199,7 49941 109,7 5303,5
Republic of Udmurtia 1805 50211 208 52224 157,6 4385,0 18,2 4560,8
Ulyanovsk region 1870 44756 460 47 086 191,6 45855 47,1 48242
Khabarovsk Krai 1493 29 867 254 31614 146,9 29394 25,0 31114
Republic of Khakassia 746 20198 58 21002 186,6 5052,9 14,5 52541
Khanty-Mansi Autonomous Area-Yugra 2356 59113 873 62 342 185,6 4 655,7 68,8 4910,0
Chelyabinsk region 6 086 112471 745 119302 228,2 4217,6 27,9 4473,7
Chechen republic 626 17 315 83 18024 65,1 18004 8,6 18741
Chuvash Republic 1218 34118 524 353860 129,7 36322 55,8 3817,6
Chukotka (Rosstat 2021) 69 1714 2 1785 183,3 45535 53 47422
Yamalo-Nenets Autonomous Area 767 15528 152 16 447 189,0 38273 37,5 4053,8
Yaroslavl region 2577 46 845 34 49 456 261,7 47573 3,5 5022,4
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APPENDIX 2

Table 1. Incidence of DM in 85 regions of the Russian Federation as of January 1, 2023

OPUTMHAJIbHOE NCCNEAOBAHUME

Number of people

Per 100,000 population

Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

85 regions of the RF 11848 277 573 18573 307 994 8,2 191,4 12,8 212,3
Republic of Adygea 40 671 70 781 8,6 143,8 15,0 167,3
Altai Republic 5 227 0 232 23 102,8 0,0 105,1
Altai Krai 202 7 084 228 7514 8,9 3134 10,1 3324
Amur region 65 2147 163 2375 8,4 2789 21,2 308,5
Arkhangelsk region 140 3704 1362 5206 13,1 347,4 127,8 488,3
Astrakhan region 94 2176 152 2422 9,5 220,7 15,4 245,6
Republic of Bashkortostan 408 10890 142 11440 10,2 273,1 3,6 286,9
Belgorod region 119 3632 7 3758 7,8 2379 0,5 246,2
Bryansk region 113 3714 45 3872 9,7 318,9 39 3324
Republic of Buryatia 87 3578 149 3814 8,9 365,4 15,2 389,5
Vladimir region 50 1872 14 1963 3,8 141,9 31 148,8
Volgograd region 204 5386 471 6061 84 220,6 19,3 248,3
Vologda region 105 2441 381 2927 9,2 215,0 33,6 2578
Voronezh region 255 6 494 3755 10504 11,2 284,9 164,7 460,7
Republic of Dagestan 123 2213 9 2345 39 70,4 03 74,6
Jewish Autonomous Region 4 45 0 49 2,6 294 0,0 32,0
Trans-Baikal Krai 119 1543 14 1676 11,4 148,4 1,3 161,2
Ivanovo Region 79 2499 85 2663 8,1 256,7 8,7 273,5
Republic of Ingushetia 35 339 1 375 6,7 64,9 0,2 71,8
Irkutsk region 252 6 022 747 7021 10,7 256,4 31,8 2989
Kabardino-Balkarian Republic 10 212 0 222 1,2 24,4 0,0 25,6
Kaliningrad region 44 1050 93 1187 43 102,5 9,1 115,9
Republic of Kalmykia 20 456 4 480 7,5 170,9 1,5 179,9
Kaluga region 97 2383 41 2521 9,6 236,1 41 249,8
Kamchatka Krai 28 772 49 849 9,0 247,7 15,7 272,4
Karachayevo-Circassian Republic 49 571 51 671 10,6 123,4 11,0 145,0
Republic of Karelia 98 1801 183 2082 16,3 299,7 30,4 346,4
Kemerovo region 222 4505 337 5064 8,6 173,6 13,0 195,1
Kirov region 104 4020 569 4693 8,5 326,7 46,2 381,4
Komi Republic 77 2297 795 3169 9,6 286,9 99,3 395,8
Kostroma region 59 1462 2 1523 9,5 236,3 0,3 246,2
Krasnodar Krai 519 9530 678 10727 9,2 168,1 12,0 189,3
Krasnoyarsk Krai 215 6356 813 7384 7,6 2239 28,6 260,1
Republic of Crimea 94 2900 83 3077 5,0 153,5 44 162,8
Kurgan region 75 1427 69 1571 9,3 177,8 8,6 195,7
Kursk region 107 3432 84 3623 9,9 317,8 7,8 3355
Leningrad region 72 1805 40 1917 38 94,8 2,1 100,6
Lipetsk region 76 1473 7 1556 6,8 132,7 0,6 140,2
Magadan region 9 313 1 323 6,6 228,0 0,7 2353
Republic of Mari El 65 1755 42 1862 9,7 262,3 6,3 2783
Republic of Mordovia 74 1535 2 1611 9,6 199,9 0,3 209,8
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End of Table 1
Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

City of Moscow 834 17195 228 18 257 6,6 136,6 1,8 145,0
Moscow region 532 12 666 461 13659 6,9 163,6 6,0 176,4
Murmansk region 38 1447 91 1576 53 2004 12,6 2183
Nenets Autonomous Area 9 117 182 308 20,3 263,6 410,0 693,9
Nizhny Novgorod region 300 8172 459 8931 9,6 260,8 14,6 285,0
Novgorod region 9 516 1 526 1,5 88,3 0,2 90,1
Novosibirsk region 255 5701 1005 6961 9,2 205,8 36,3 251,2
Omsk region 181 3192 53 3426 9,7 1704 2,8 182,9
Orenburg region 212 5267 135 5614 11 274,6 7,0 292,7
Orel region 12 749 35 796 1,7 105,3 4,9 111,9
Penza region 124 3566 185 3875 9,8 280,9 14,6 305,2
Perm Krai 179 5448 629 6256 7,0 213,8 24,7 245,5
Primorye Krai 167 2291 438 2 896 9,0 123,4 23,6 156,0
Pskov region 5 140 1 146 0,8 22,9 0,2 23,9
Rostov region 303 8231 351 8885 7.3 198,8 8,5 214,6
Ryazan region 60 1759 16 1835 55 162,7 1,5 169,7
Samara region 924 7835 176 8935 29,6 251,0 5,6 286,3
City of St Petersburg 12 5 1 18 0,2 0,1 0,0 0,3
Saratov region 172 6483 67 6722 7,3 275,5 2,8 285,7
Republic of Sakha (Yakutia) 17 1056 18 1091 1,7 106,8 1,8 110,3
Sakhalin region 13 454 7 474 2,7 94,1 1,5 98,2
Sverdlovsk region 491 9168 227 9886 11,6 215,7 53 232,6
City of Sevastopol 52 555 14 621 10,0 106,7 2,7 1194
Republic of North Ossetia-Alania 74 1370 2 1446 10,8 199,8 03 210,9
Smolensk region 86 1592 56 1734 9,5 175,6 6,2 191,2
Stavropol Krai 209 5222 338 5769 7,5 188,5 12,2 208,2
Tambov region 59 375 4 438 6,0 38,4 04 44,8
Republic of Tatarstan 312 7534 145 7991 8,1 194,5 3,7 206,3
Tver region 103 2212 95 2410 84 180,4 7,7 196,6
Tomsk region 71 1645 30 1746 6,7 154,5 2,8 164,0
Tula region 155 3991 23 4169 10,9 279,6 1,6 292,0
Republic of Tyva 0 0 0 0 0,0 0,0 0,0 0,0
Tyumen region 152 4703 277 5132 9,8 304,0 17,9 331,8
Republic of Udmurtia 149 4216 290 4655 10,1 285,0 19,6 314,7
Ulyanovsk region 59 3036 97 3192 49 253,0 8,1 266,0
Khabarovsk Krai 75 1050 34 1159 5,8 81,1 2,6 89,5
Republic of Khakassia 41 1661 7 1709 7,8 315,5 1,3 324,6
Khanty-Mansi Autonomous Area-Yugra 189 4441 145 4775 11,1 261,8 8,5 281,5
Chelyabinsk region 245 6522 178 6 945 7,2 191,4 5,2 203,9
Chechen republic 69 1512 12 1593 4,6 100,1 0,8 105,4
Chuvash Republic 73 3252 215 3540 6,1 2723 18,0 296,4
Chukotka (Rosstat2021) 12 93 0 105 24,1 186,5 0,0 210,6
Yamalo-Nenets Autonomous Area 54 1158 38 1250 9,8 210,5 6,9 227,2
Yaroslavl region 147 3243 42 3432 12,0 265,1 34 280,6
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APPENDIX 3.

Table 1. Mortality rates in diabetic patients in 85 regions of the Russian Federation as of January 1, 2023

Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

85 regions of the RF 3465 124865 128330 256660 |24 86,1 88,5 176,9
Republic of Adygea 7 291 298 596 1,5 62,3 63,8 127,7
Altai Republic 5 78 83 166 23 353 37,6 75,2
Altai Krai 79 3482 3561 7122 35 154,0 157,5 315,1
Amur region 24 1132 1156 2312 3,1 147,0 150,2 300,3
Arkhangelsk region 48 1737 1785 3570 4,5 162,9 1674 334,9
Astrakhan region 26 1037 1063 2126 2,6 105,2 107,8 215,6
Republic of Bashkortostan 134 4085 4219 8438 34 102,4 105,8 211,6
Belgorod region 45 1767 1812 3624 2,9 115,7 118,7 2374
Bryansk region 52 1696 1748 3496 4,5 145,6 150,1 300,2
Republic of Buryatia 18 876 894 1788 1,8 89,5 91,3 182,6
Vladimir region 24 1019 1043 2086 1,8 77,2 79,1 158,1
Volgograd region 64 2523 2587 5174 2,6 103,3 106,0 211,9
Vologda region 42 907 949 1898 3,7 79,9 83,6 167,1
Voronezh region 115 3505 3620 7 240 5,0 153,7 158,8 317,6
Republic of Dagestan 19 440 459 918 0,6 14,0 14,6 29,2
Jewish Autonomous Region 2 17 19 38 1,3 11,1 12,4 24,8
Trans-Baikal Krai 41 1345 1386 2772 3,9 129,3 1333 266,6
Ivanovo Region 29 929 958 1916 3,0 95,4 98,4 196,8
Republic of Ingushetia 1 129 130 260 0,2 24,7 24,9 49,8
Irkutsk region 73 3040 3113 6226 3,1 129,4 132,5 265,0
Kabardino-Balkarian Republic 6 56 62 124 0,7 6,5 7,1 14,3
Kaliningrad region 12 389 401 802 1,2 38,0 39,2 78,3
Republic of Kalmykia 4 149 153 306 1,5 55,8 57,3 114,7
Kaluga region 28 953 981 1962 2,8 94,4 97,2 194,4
Kamchatka Krai 1 277 278 556 0,3 88,9 89,2 178,4
Karachayevo-Circassian Republic 14 186 200 400 3,0 40,2 43,2 86,5
Republic of Karelia 46 939 985 1970 7,7 156,2 163,9 327,8
Kemerovo region 63 2192 2255 4510 24 84,5 86,9 173,8
Kirov region 31 2210 2241 4482 2,5 179,6 182,1 364,2
Komi Republic 24 1054 1078 2156 3,0 131,6 134,6 269,3
Kostroma region 28 652 680 1360 4,5 105,4 109,9 219,8
Krasnodar Krai 141 6258 6399 12798 2,5 110,4 112,9 225,8
Krasnoyarsk Krai 97 2714 2811 5622 34 95,6 99,0 198,0
Republic of Crimea 20 610 630 1260 1,1 323 333 66,7
Kurgan region 12 468 480 960 1,5 58,3 59,8 119,6
Kursk region 42 1176 1218 2436 3,9 108,9 112,8 225,6
Leningrad region 32 711 743 1486 1,7 373 39,0 78,0
Lipetsk region 43 694 737 1474 3,9 62,5 66,4 132,8
Magadan region 2 25 27 54 1,5 18,2 19,7 39,3
Republic of Mari El 17 787 804 1608 2,5 117,6 120,2 240,3
Republic of Mordovia 32 674 706 1412 4,2 87,8 91,9 183,9
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End of Table 1
Number of people Per 100,000 population
Region Other Other
T1DM T2DM types of Total T1DM T2DM types of Total
diabetes diabetes

City of Moscow 186 6296 6482 12 964 1,5 50,0 51,5 103,0
Moscow region 168 5669 5837 11674 2,2 73,2 75,4 150,8
Murmansk region 10 476 486 972 1,4 65,9 67,3 134,6
Nenets Autonomous Area 43 43 86 0,0 96,9 96,9 193,8
Nizhny Novgorod region 104 4206 4310 8620 33 134,2 137,5 2751
Novgorod region 15 337 352 704 2,6 57,7 60,3 120,5
Novosibirsk region 42 3279 3321 6642 1,5 118,3 119,9 239,7
Omsk region 33 1206 1239 2478 1,8 64,4 66,1 132,3
Orenburg region 71 2038 2109 4218 3,7 106,3 110,0 219,9
Orel region 4 156 160 320 0,6 21,9 22,5 45,0
Penza region 52 1949 2001 4002 4,1 153,5 157,6 315,2
Perm Krai 77 2699 2776 5552 3,0 105,9 108,9 217,9
Primorye Krai 87 2223 2310 4620 4,7 119,7 124,4 248,8
Pskov region 3 36 39 78 0,5 5,9 6,4 12,8
Rostov region 83 3868 3951 7902 2,0 93,4 954 190,9
Ryazan region 20 713 733 1466 1,8 65,9 67,8 135,6
Samara region 89 3663 3752 7 504 29 117,4 120,2 2404
City of St Petersburg 8 5 13 26 0,1 0,1 0,2 0,5
Saratov region 84 3948 4032 8 064 3,6 167,8 171,4 342,7
Republic of Sakha (Yakutia) 6 218 224 448 0,6 22,0 22,7 45,3
Sakhalin region 1 82 83 166 0,2 17,0 17,2 34,4
Sverdlovsk region 101 3874 3975 7950 2,4 91,2 93,5 187,1
City of Sevastopol 8 166 174 348 1,5 31,9 334 66,9
Republic of North Ossetia-Alania 13 793 806 1612 1,9 115,6 117,5 235,1
Smolensk region 30 715 745 1490 33 789 82,2 164,3
Stavropol Krai 35 1589 1624 3248 1.3 574 58,6 117,2
Tambov region 9 291 300 600 09 29,8 30,7 61,4
Republic of Tatarstan 134 3662 3796 7592 3,5 94,6 98,0 196,0
Tver region 50 1285 1335 2670 4,1 104,8 108,9 217,8
Tomsk region 11 694 705 1410 1,0 65,2 66,2 132,4
Tula region 60 2115 2175 4350 4,2 148,1 1524 304,7
Republic of Tyva 0,0 0,0 0,0 0,0
Tyumen region 29 1488 1517 3034 1.9 96,2 98,1 196,1
Republic of Udmurtia 32 1509 1541 3082 2,2 102,0 104,2 208,3
Ulyanovsk region 40 1652 1692 3384 33 137,7 141,0 282,0
Khabarovsk Krai 1 441 452 904 0,8 341 34,9 69,8
Republic of Khakassia 12 651 663 1326 2,3 123,6 125,9 251,8
Khanty-Mansi Autonomous Area-Yugra 32 1326 1358 2716 1,9 78,2 80,1 160,1
Chelyabinsk region 69 2434 2503 5006 2,0 71,4 73,5 146,9
Chechen republic 6 500 506 1012 0,4 33,1 335 67,0
Chuvash Republic 23 1262 1285 2570 1,9 105,7 107,6 215,2
Chukotka Autonomous Area 0,0 0,0 0,0 0,0
Yamalo-Nenets Autonomous Area 7 186 193 386 1,3 33,8 35,1 70,2
Yaroslavl region 67 1913 1980 3960 55 156,4 161,9 3238
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