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Background. Infant mortality is a major indicator of public health and healthcare system efficacy. Maternity and childcare services in Russian Federation underwent modernization in 2013-2015; however, still there are significant interregional differences. Objective. The aim of the study is to examine the differences, stability, and dynamics of infant mortality in territorial entities of Russian Federation in 2013–2025. Methods. Data from Federal State Statistics Service for 83 territorial entities was analyzed. The methods included percentile analysis, calculation of standardized ratios, evaluation of regional mobility (Mᵢ indices), cluster analysis (k-means, k=4), and Pearson correlation analysis. Results. The national infant mortality rate declined from 8.2 to 3.6 per 1,000 live births (mean annual rate of decline is 6.8%). The most significant declines were observed in the Far Eastern Federal District (–8.9%) and the North Caucasus Federal District (–8.7%). The long-term mean rate remained highest in the North Caucasus Federal District (7.5 ± 2.4‰) and lowest in the Northwestern Federal District (4.6 ± 0.8‰). Variation coefficient decreased slightly from 0.32 to 0.28. The overall Mᵢ index was 0.69 (8 group changes over 12 transitions). Only the Chukotka Autonomous Okrug (1.2%) turned out to be stable — the only steadily unfavorable region. Relatively consistently unfavorable were 3 regions: Jewish Autonomous Oblast, Republic of Tyva, Republic of Dagestan. Consistently favorable were 2 regions: Chuvash Republic, Saint Petersburg, and relatively favorable — 6 regions. Cluster analysis identified 4 dynamics types: cluster 1 (low baseline level, sustained decline) — 23 regions (27.1%); cluster 2 (high baseline level, rapid decline) — 16 regions (19.3%); cluster 3 (moderate baseline level, moderate decline) — 33 regions (39.8%); cluster 4 (high baseline level, high mobility) — 10 regions (12.0%). Statistically significant positive correlation was revealed between long-term mean infant mortality rate and its interannual variability (r=0.72; p<0.001; r²=0.52). Conclusion. The period from 2013 to 2025 is characterized by steady decrease in infant mortality in Russia while maintaining interregional differences and high mobility over the regions. The highlighted dynamics types can serve as the basis for differentiated approach to perinatal care management.
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Table 1. Ranking of federal districts by long-term mean infant mortality rate in 2013–2025 (per 1000 live births)
	TU
	RF
	NCFD
	FEFD
	SFD
	SFD
	VFD
	UFD
	CFD
	NWFD

	2013
	8,2
	12,2
	11,0
	8,5
	7,9
	7,5
	7,4
	7,6
	6,2

	2014
	7,8
	11,1
	10,4
	8,4
	8,4
	7,6
	6,7
	6,5
	5,8

	2015
	6,6
	9,3
	8,8
	7,3
	6,1
	6,5
	5,5
	5,8
	6,0

	2016
	6,0
	9,2
	6,5
	6,6
	5,6
	5,7
	5,5
	5,6
	4,8

	2017
	5,6
	8,0
	5,8
	6,4
	5,1
	5,3
	5,1
	5,1
	4,6

	2018
	5,1
	6,9
	5,4
	6,1
	4,6
	4,8
	4,8
	4,8
	4,2

	2019
	4,9
	6,3
	5,7
	5,8
	4,3
	4,7
	4,6
	4,4
	4,4

	2020
	4,5
	5,9
	5,1
	5,5
	4,6
	4,3
	4,0
	3,9
	3,7

	2021
	4,6
	6,4
	5,1
	5,0
	5,1
	4,4
	4,0
	4,0
	4,2

	2022
	4,4
	5,7
	5,3
	5,0
	4,5
	4,1
	4,2
	4,0
	4,0

	2023
	4,2
	4,9
	4,6
	4,6
	4,1
	3,9
	4,0
	3,9
	4,1

	2024
	4,0
	5,2
	4,6
	4,7
	3,9
	3,6
	3,7
	3,5
	4,1

	2025
	3,6
	4,4
	3,9
	4,1
	3,6
	3,2
	3,5
	3,4
	3,7

	Средний ± σ
	5,34 ± 1,36
	7,45 ± 2,38
	6,44 ± 2,14
	6,15 ± 1,38
	5,21 ± 1,46
	5,13 ± 1,36
	5,03 ± 1,21
	5,02 ± 1,27
	4,64 ± 0,82


Note. TU (Тер. ЕД) — territorial unit; RF (РФ) — Russian Federation; NCFD (СКФО) — North Caucasus Federal District; FEFD (ДФО) — Far Eastern Federal District; SFD (СФО) — Siberian Federal District; SFD (ЮФО) — Southern Federal District; VFD (ПФО) — Volga Federal District; UFD (УФО) — Ural Federal District; CFD (ЦФО) — Central Federal District; NWFD (СЗФО) — Northwestern Federal District.


Table 2. Distribution of regions by frequency of group change index (Mᵢ), 2013–2025 (83 territorial entities)
	Mᵢ index
	Number of transitions
	Number of regions / part
	Regions

	0,00
	0
	1 / 1,2%
	Chukotka Autonomous Okrug

	0,50
	6
	4 / 4,8%
	Krasnodar Territory, Republic of Tatarstan, Chuvash Republic, Moscow

	0,58
	7
	13 / 15,8%
	Belgorod Region, Komi Republic, Lipetsk Region, Moscow Region, Leningrad Region, Kaliningrad Region, Rostov Region, Perm Territory, Tyumen Region, Republic of Dagestan, Republic of Ingushetia, Chechen Republic, St. Petersburg

	0,67
	8
	28 / 33,7%
	Republic of Mordovia, Yaroslavl region, Pskov region, Republic of Adygea, Volgograd region, Kirov region, Nizhny Novgorod region, Orenburg region, Sverdlovsk region, Chelyabinsk region, Altai Territory, Krasnoyarsk Territory, Tomsk Region, Voronezh Region, Kursk Region, Ryazan region, Smolensk region, Tambov region, Tula region, Arkhangelsk region, Vologda Oblast, Murmansk Oblast, Kabardino-Balkarian Republic, Karachay-Cherkess Republic, Stavropol Territory, Udmurt Republic, Khanty-Mansi Autonomous Okrug — Yugra, Yamalo-Nenets Autonomous Okrug

	0,75
	9
	28 / 33,7%
	Nenets Autonomous Okrug, Altai Republic, Jewish Autonomous Region, Kostroma Region, Republic of Tyva, Trans-Baikal Territory, Bryansk Region, Kaluga Region, Republic of Karelia, Astrakhan Region, Republic of Bashkortostan, Samara Region, Saratov Region, Ulyanovsk Region, Republic of Buryatia, Republic of Khakassia, Irkutsk Region, Kemerovo Region, Novosibirsk region, Omsk region, Republic of Sakha (Yakutia), Primorsky Krai, Khabarovsk Krai, Amur Oblast, Sakhalin Oblast, Republic of North Ossetia-Alania, Republic of Mari El, Novgorod Oblast

	0,83
	10
	9 / 10,8%
	Republic of Kalmykia, Vladimir Region, Kurgan Region, Ivanovo Region, Oryol Region, Kamchatka Territory, Magadan Region, Tver Region, Penza Region



Table 3. Standardized ratio (SR) of infant mortality by federal districts in 2013–2025
	TU
	NCFD
	FEFD
	SFD
	SFD
	VFD
	UFD
	CFD
	NWFD

	2013
	1,49
	1,34
	1,04
	0,96
	0,91
	0,9
	0,93
	0,76

	2014
	1,42
	1,33
	1,08
	1,08
	0,97
	0,86
	0,83
	0,74

	2015
	1,41
	1,33
	1,11
	0,92
	0,98
	0,83
	0,88
	0,91

	2016
	1,53
	1,08
	1,1
	0,93
	0,95
	0,92
	0,93
	0,8

	2017
	1,43
	1,04
	1,14
	0,91
	0,95
	0,91
	0,91
	0,82

	2018
	1,35
	1,06
	1,2
	0,9
	0,94
	0,94
	0,94
	0,82

	2019
	1,29
	1,16
	1,18
	0,88
	0,96
	0,94
	0,9
	0,9

	2020
	1,31
	1,13
	1,22
	1,02
	0,96
	0,89
	0,87
	0,82

	2021
	1,39
	1,11
	1,09
	1,11
	0,96
	0,87
	0,87
	0,91

	2022
	1,3
	1,2
	1,14
	1,02
	0,93
	0,95
	0,91
	0,91

	2023
	1,17
	1,1
	1,1
	0,98
	0,93
	0,95
	0,93
	0,98

	2024
	1,3
	1,15
	1,18
	0,98
	0,9
	0,93
	0,88
	1,03

	2025
	1,22
	1,08
	1,14
	1,00
	0,89
	0,97
	0,94
	1,03

	СО
	1,37
	1,16
	1,13
	0,97
	0,94
	0,91
	0,9
	0,87

	Средний % расхождения с РФ
	↑ 37%
	↑ 16%
	↑ 13%
	↓ 3%
	↓ 6%
	↓ 9%
	↓ 10%
	↓ 13%


Note. TU (Тер. ЕД) — territorial unit; RF (РФ) — Russian Federation; NCFD (СКФО) — North Caucasus Federal District; FEFD (ДФО) — Far Eastern Federal District; SFD (СФО) — Siberian Federal District; SFD (ЮФО) — Southern Federal District; VFD (ПФО) — Volga Federal District; UFD (УФО) — Ural Federal District; CFD (ЦФО) — Central Federal District; NWFD (СЗФО) — Northwestern Federal District.


Table 4. Percentiles of infant mortality by year for 83 territorial entities of Russian Federation in 2013–2025 (per 1000 live births)
	Year
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	2025

	P14
	6,0
	5,2
	4,7
	4,1
	3,7
	3,4
	3,2
	3,0
	3,1
	3,0
	2,8
	2,8
	2,5

	P28
	7,0
	6,0
	5,5
	4,9
	4,4
	4,0
	3,8
	3,6
	3,7
	3,5
	3,3
	3,3
	3,0

	P42
	7,9
	6,8
	6,2
	5,6
	5,0
	4,6
	4,3
	4,1
	4,2
	4,0
	3,8
	3,8
	3,5

	P57
	8,7
	7,7
	7,0
	6,3
	5,7
	5,2
	4,9
	4,6
	4,7
	4,5
	4,3
	4,3
	4,0

	P71
	9,7
	8,8
	7,9
	7,1
	6,5
	6,0
	5,6
	5,2
	5,4
	5,1
	4,9
	4,9
	4,6

	P85
	11,3
	10,4
	9,2
	8,4
	7,7
	7,0
	6,6
	6,1
	6,3
	6,0
	5,7
	5,7
	5,4



Table 5. Dynamics of indicators over regions with persistently and relatively persistently high infant mortality (groups 6–7) for 2013–2025 (per 1000 live births)
	Region
	Chukotka Autonomous Okrug
	Jewish Autonomous Region
	Republic of Tuva
	Republic of Dagestan

	2013
	23,9
	19,5
	16,9
	12,7

	2014
	18
	17,1
	13,8
	10,6

	2015
	29,2
	8,5
	15,8
	9,7

	2016
	16,1
	15,7
	11,2
	10,1

	2017
	10,7
	10,8
	8,6
	8,9

	2018
	12,7
	9,6
	9,4
	7,8

	2019
	10,5
	9,2
	6,6
	7,7

	2020
	14,7
	6,7
	5,5
	6,8

	2021
	15,4
	10,9
	5,6
	7,9

	2022
	16,1
	6,9
	4,5
	7,1

	2023
	19,3
	7,4
	6,2
	5,5

	2024
	25,2
	7,9
	6,8
	6,5

	2025
	11,0
	4,4
	4,4
	5,4

	Mean
Р ± σ
	17,1 ± 5,8
	10,4 ± 4,5
	8,9 ± 4,3
	8,2 ± 2,2



Table 6. Dynamics of indicators over regions with consistently and relatively consistently low infant mortality (groups 1–2) for 2013–2025 (per 1000 live-born children)
	Region
	Chuvash Republic
	Saint Petersburg
	Republic of Tatarstan
	Leningrad Region
	Krasnodar Region
	Moscow
	Tambov Region
	Udmurt Republic

	2013
	4,8
	4,4
	7,0
	5,8
	5,9
	7,6
	5,5
	8,0

	2014
	4,2
	4,3
	6,4
	5,2
	6,3
	6,4
	3,9
	7,4

	2015
	2,6
	4,3
	6,1
	8,5
	4,7
	6,0
	3,8
	7,1

	2016
	3,2
	4,0
	5,4
	4,3
	5,0
	5,7
	3,8
	5,2

	2017
	3,2
	3,7
	5,1
	4,4
	4,4
	5,7
	2,4
	4,6

	2018
	4,4
	3,7
	4,5
	3,3
	4,0
	5,4
	3,9
	4,3

	2019
	3,0
	3,6
	4,9
	2,9
	3,7
	4,8
	3,8
	4,4

	2020
	2,1
	3,4
	4,1
	3,9
	3,8
	3,5
	3,2
	4,4

	2021
	2,6
	3,7
	4,0
	3,6
	4,2
	3,6
	3,4
	4,3

	2022
	3,1
	3,5
	3,2
	3,8
	4,0
	3,5
	4,9
	3,2

	2023
	2,1
	4,1
	3,2
	3,7
	3,9
	3,5
	3,9
	2,4

	2024
	2,8
	4,1
	2,6
	3,4
	3,7
	3,4
	4,2
	3,0

	2025
	2,1
	3,4
	1,9
	2,6
	4,0
	3,4
	3,5
	2,5

	Mean
Р ± σ
	3,1 ± 0,9
	3,9 ± 0,4
	4,5 ± 1,4
	4,2 ± 1,4
	4,4 ± 0,9
	4,8 ± 1,3
	3,8 ± 0,8
	4,6 ± 1,7



Table 7. Clusters by infant mortality dynamics in 2013–2025
	Cluster
	Cluster Qty / Part
	Mean 2013/2025, ‰
	Mean rate / Mean Mᵢ
	Regions

	1. low baseline level, sustained decline
	23 / 27,1%
	5,4 / 2,9
	−5,1%
/ 0,54
	Belgorod Region, Voronezh Region, Ivanovo Region, Kaluga Region, Lipetsk Region, Moscow Region, Ryazan Region, Tambov Region, Tula Region, Yaroslavl Region, Moscow, St. Petersburg, Leningrad Region, Krasnodar Territory, Volgograd Region, Rostov Region, Republic of Tatarstan, Udmurt Republic, Chuvash Republic, Nizhny Novgorod Saratov Region, Tyumen Region, Khanty-Mansiysk Autonomous Okrug — Yugra

	2. high baseline level, rapid decline
	16 / 19,3%
	10,1 / 3,2
	−9,1%
/ 0,74
	Bryansk region, Vladimir region, Kostroma region, Kursk region, Oryol region, Smolensk region, Republic of Kalmykia, Astrakhan region, Republic of Dagestan, Republic of Ingushetia, Kabardino-Balkarian Republic, Karachay-Cherkess Republic, Chechen Republic, Stavropol Territory, Chukotka Autonomous Okrug, Jewish Autonomous Region

	3. moderate baseline level, moderate decline
	33 / 39,8%
	7,4 / 4,2
	−5,6%
/ 0,68
	Kurgan Region, Sverdlovsk Region, Chelyabinsk Region, Altai Republic, Buryatia Republic, Tyva Republic, Altai Territory, Trans-Baikal Territory, Krasnoyarsk Territory, Irkutsk Region, Kemerovo Region, Novosibirsk Region, Omsk Region, Tomsk Region, Sakha Republic (Yakutia), Kamchatka Territory, Primorsky Territory, Khabarovsk Territory, Amur Region, Sakhalin Region, Perm Territory, Kirov Region, Orenburg Region, Penza Region, Samara Region, Ulyanovsk Region, Republic of Mari El, Republic of Mordovia, Republic of Komi, Arkhangelsk Region, Vologda Region, Kaliningrad Region, Murmansk region Tver region

	4. high baseline level, high mobility
	10/12,0%
	9,8 / 4,0
	–7,2%/0,81
	Republic of Karelia, Nenets Autonomous Okrug, Pskov Oblast, Republic of Adygea, Republic of Bashkortostan, Magadan Oblast, Novgorod Oblast, Republic of North Ossetia-Alania, Republic of Khakassia, Yamalo-Nenets Autonomous Okrug



RESEARCH LIMITATIONS
The exclusion of data from Republic of Crimea and Sevastopol from the analysis due to the absence of official statistical indicators for 2013–2015 limits the generalizability of the findings to these regions.
Iterannual changes in the indicator may correspond to the small number of events rather than to actual changes in the quality of medical care in territorial entities with small population sizes (such as Chukotka Autonomous Okrug, Nenets Autonomous Okrug, Republic of Kalmykia, Jewish Autonomous Oblast).
Implementation of percentile method with annual recalculation of boundaries implies fixed proportion of regions in each group. Thus, any improvement in the absolute infant mortality rate in the region, accompanied by comparable decline in other regions, does not guarantee any change in group assignment. Respectively, the percentile approach reflects not the region's achievements, but its position to other constituent entities.
The k-means method used for grouping regions is sensitive to the variables. Despite testing for multicollinearity and preliminary data normalization, the inclusion of additional factors affecting quality and accessibility of obstetric and perinatal care could alter the cluster structure. The silhouette value (0.52) indicates acceptable but not high clustering quality. Thus, transitional zones between clusters are possible. This model does not include factors that may potentially influence the level and variability of infant mortality (socioeconomic conditions, medical care accessibility, age and gender structure of the population, etc.).
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