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Introduction. The impact of the epidemic circulation of the novel coronavirus respiratory infection on the Russian population in terms of morbidity, mortality 

and lethality from respiratory diseases (RD) and consequent social damage requires an in-depth study.

Objective. The study set out to compare the morbidity, mortality and lethality dynamics of the total population of the Russian Federation due to respiratory 

diseases (RD) in 2016–2021 and COVID-19 in 2020–2021.

Materials and methods. The study was based on official statistical information provided by the Ministry of Health of the Russian Federation, Russian Federal 

State Statistics Service and Russian Federal Service for the Oversight of Consumer Protection and Welfare on the morbidity and mortality of the population 

due to RD (codes J00-J98 in accordance with the International Statistical Classification of Diseases and Related Health Problems, 10th edition (ICD-10). The 

data for 2020–2021 are compared with the average morbidity and mortality rates of the Russian population for 2016–2019. Statistical data processing was 

carried out using Statistica software, version 10, and Epi5 (WHO), version 7. When comparing the indicators, the relative risk, 95% confidence interval, and 

Matel-Hansel2 were calculated. The differences were considered to be significant at p < 0.05.

Results. The primary and general morbidity and mortality from RD in the Russian population in 2020–2021 exceeded the average levels of similar indicators 

for 2016–2019. The increase in indicators was associated with a larger number of patients presenting with pneumonia, as well as interstitial and suppurative 

lung diseases. This was accompanied by an increase in hospital mortality and lethality due to RD and COVID-19 in 2020–2021.

Conclusions. The epidemic circulation of the new coronavirus infection was accompanied by a significant increase in the morbidity and mortality of the 

population from RD.
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ЗАБОЛЕВАЕМОСТЬ, ЛЕТАЛЬНОСТЬ И СМЕРТНОСТЬ НАСЕЛЕНИЯ РОССИИ ПО ПРИЧИНЕ 
БОЛЕЗНЕЙ ОРГАНОВ ДЫХАНИЯ ЗА 2016–2021 гг. И COVID-19 ЗА 2020–2021 гг.

Т.Н. Биличенко, Е.В. Быстрицкая, В.М. Мишарин

Научно-исследовательский институт пульмонологии Федерального медик о-биологического агентства, Москва, Россия

Введение. Влияние эпидемической циркуляции новой респираторной коронавирусной инфекции на заболеваемость и смертность населения 

России от болезней органов дыхания (БОД) в связи с нанесенным социальным ущербом нуждается в углубленном изучении.

Цель. Изучить динамику показателей заболеваемости, летальности и смертности всего населения Российской Федерации по причине БОД 

за 2016–2021 гг. и COVID-19 за 2020–2021 гг.

Материалы и методы. Использована официальная статистическая информация Минздрава России, Росстата и Роспотребнадзора о заболе-

ваемости и смертности населения по причине БОД (коды J00–J98 в соответствии с Международной статистической классификацией болезней 

и проблем, связанных со здоровьем, 10-го пересмотра (МКБ-10)). Данные за 2020–2021 гг. сопоставлены со средними показателями заболевае-

мости и смертности населения России за 2016–2019 гг. Статистическая обработка данных проведена с помощью программ Statistica, версия 10; 

Epi5 (WHO), версия 7. При сравнении показателей рассчитывали относительный риск, 95% доверительный интервал, Мэтел-Хэнсзел χ2. Различия 

считали достоверными при уровне значимости р < 0,05.

Результаты. Первичная и общая заболеваемость и смертность от БОД населения России в 2020–2021 гг. превышала средние уровни аналогич-

ных показателей за 2016–2019 гг. Прирост показателей был связан с увеличением числа пациентов с пневмонией, а также с интерстициальными 

и нагноительными болезнями легких. Это сопровождалось увеличением госпитальной летальности и смертности по причине БОД и COVID-19 

в 2020–2021 гг.

Выводы. Эпидемическая циркуляция новой коронавирусной инфекции сопровождалась значительным приростом заболеваемости и смертности 

населения от БОД.

Ключевые слова: болезни органов дыхания; COVID-19; заболеваемость; летальность; смертность

Для цитирования: Биличенко Т.Н., Быстрицкая Е.В., Мишарин В.М. Заболеваемость, летальность и смертность населения России 

по причине болезней органов дыхания за 2016–2021 гг. и COVID-19 за 2020–2021 гг. Медицина экстремальных ситуаций. 2024;26(3):113–121. 

https://doi.org/10.47183/mes.2024-26-3-113-121

Финансирование: исследование выполнено без спонсорской поддержки.

Потенциальный конфликт интересов: авторы заявляют об отсутствии конфликта интересов.

 Биличенко Татьяна Николаевна tbilichenko@yandex.ru 

Статья поступила: 28.06.2024 После доработки: 08.10.2024 Принята к публикации: 11.10.2024

© T.N. Bilichenko, E.V. Bystritskaya, V.M. Misharin, 2024

4.0



114 МЕДИЦИНА ЭКСТРЕМАЛЬНЫХ СИТУАЦИЙ | 2024, ТОМ 26, № 3

ОРИГИНАЛЬНАЯ СТАТЬЯ | ЭПИДЕМИОЛОГИЯ 

INTRODUCTION

Respiratory diseases (RD) represent a widespread group of 

diseases affecting the Russian population, whose increas-

ing incidence and differs significantly in the territories of 

cold and southern climatic zones having a different gender 

and age structure and population density [1]. The epidemic 

circulation of the new coronaviral infection COVID-19 had a 

great impact on the morbidity and mortality of the Russian 

RD population in 2020-2021, the significance of which re-

quires in-depth study [2].

OBJECTIVE

To study the dynamics of morbidity, mortality and lethality 

rates of the total population of the Russian Federation due 

to respiratory diseases (RD) in 2016–2021 and COVID-19 

in 2020–2021.

MATERIALS AND METHODS

We present an analysis of statistical data provided by the 

Ministry of Health of the Russian Federation and Russian 

Federal State Statistics Service on primary and total mor-

bidity and mortality of the total population of the Russian 

Federation due to RD (class X J00-J99, according to the 

International Statistical Classification of Diseases and 

Related Health Problems, 10th edition (ICD-10) for 2016–

2021 and morbidity COVID-19 (code U07.1, U07.2) [3–6]. 

The state statistical reporting forms No. 12 and No. 14 for 

2019–2021 were used for the analysis. The data analysis 

was carried out using the statistical programs Statistica 

v.10, and Epi5 (WHO), v.7. The average indicators of overall 

incidence for 2016–2019 and the hazard ratio (HR) in 2020 

and 2021 were calculated compared with the average val-

ue for previous years. When comparing the indicators, the 

difference p < 0.05 was considered significant. The data 

analysis was carried out by the following Federal Districts 

(FD) of Russia: Central (CFD); Northwestern (NWFD); 

Southern (SFD), North Caucasus (NCFD), Volga (VFD), Ural 

(UFD), Siberian (SFD), Far Eastern (FEFD), and the Crimean 

Federal District (which existed from 2014–2016).

RESULTS

According to the data of the Ministry of Health of the Russian 

Federation, a total of 59,731,931 cases of RD were regis-

tered in 2019, including 52,277,647 primary cases (87.5% of 

all RD) and 769,691 cases of secondary pneumonia (1.47% 

of all RD). By way of comparison, in 2020, these indica-

tors increased to total RD 61,312,356 (+2.65%), 54,273,331 

cases of primary infection (+3.82%) and 1,989,498 cases of 

pneumonia (+158.48%), while, in 2021, total RD amounted 

to 66,596,584 cases (+11.49%), including 59,381,887 cases 

of primary infection (13.59%) and 1,997,536 cases of pneu-

monia (+159.52%).

In 2021, the morbidity of the total population due to RD 

amounted to 45,560.7 cases per 100,000 of the total popu-

lation, ahead of cardiovascular system diseases (24,792.3 

cases), musculoskeletal system (12,087.0 cases), genitou-

rinary system (10,591.0 cases), digestive system (10,332.9 

cases).

Although the RD morbidity of the Russian total pop-

ulation has tended to increase since 2016, a significant 

increase in cases of diseases occurred in 2021. In terms 

of dynamics over the years since 2016, RD morbidity 

increased by 1% in 2017 (HR = 1.01; 95% CI 1.01–1.02; 

p < 0.001), by 3% in 2018 (HR = 1.03; 95% CI 1.02–1.03; 

p < 0.001), and by 2% in 2019 (HR = 1.02; 95% CI 1.01–

1.02; p  <  0.001). The average RD morbidity of the total 

population for 2016–2019 was 40,516.5 per 100,000. In 

2020, the RD morbidity of the total population exceeded 

the 4-year average level to reach 41,862.9 and HR = 1.03; 

95% CI 1.03–1.04; p  <  0.001; in 2021  —  45,560.7 per 

100,000 and HR  =  1.12; 95% CI 1.12–1.13; p  <  0.001 

(Fig. 1). Morbidity of the total population in 2021 increased 

in all federal districts as compared with the levels of 2016–

2019 with a maximum value in the Northwestern Federal 

District (Table 1). The excess of the average level of RD 

morbidity in Russia in 2021 was noted in 4 federal dis-

tricts: SFD  —  48,059.9 (HR  =  1.05; 95% CI 1.05–1.06; 

p < 0.001); VFD — 49,837.3 (HR = 1.09; 95% CI 1.09–1.10; 

p < 0.001); UFD — 51 497.4 (HR = 1.13; 95% CI 1.13–1.13; 

p < 0.001); and NWFD — 55,680.9 (HR = 1.22; 95% CI 

1.22–1.23; p < 0.001).

40,055.2

y = 343.67x2 – 1E+06x + 1E+09

 

40,357.2*

 

40,958.7*

 
40,694.7*  

41,862.9*

 

45,560.7*

 

39,000

40,000

41,000

42,000

43,000

44,000

45,000

46,000

2015 2016 2017 2018 2019 2020 2021 2022

p
e

r 
1
0

0
,0

0
0

 p
e

o
p

le

 
 

years

Figure prepared by the authors

Fig. 1. Dynamics of the general incidence of respiratory diseases in the total population in 2016–2021. (polynomial trend line. * — p < 0.05)
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Among the subjects of the Russian Federation in 2021, 

the highest rates of RD were observed in the Nenets 

Autonomous District of the Northwestern Federal District 

(68,330.0 per 100,000 of the total population), the Chukotka 

Autonomous District of the Far Eastern Federal District 

(67,133.1), the Oryol Region of the Central Federal District 

(63,035.6), the Altai Territory of the SFD (64,924.9), the 

Vladimir Region of the Central Federal District (62,978.7), 

and the Republic of Sakha (Yakutia) of the Far Eastern 

Federal District (62,861,4).

Below-average RD morbidity for Russia in 2021 

was experienced in the North Caucasus Federal District 

(33,292.3), Southern Federal District (37,185.5), Central 

Federal District (42,282.2), and Far Eastern Federal District 

(44,988.8). The lowest RD morbidity in the subjects of the 

Russian Federation in the North Caucasus Federal District 

was in the Chechen Republic (21,600.4 cases per 100,000 

of the total population), the Kabardino-Balkarian Republic 

(24,874.5), and the Republic of Ingushetia (28,692.5).

The RD primary incidence rate (PIR) in the total popu-

lation in 2016–2019 tended to increase: 2016 — 35,161.2; 

2017 — 35,356.6 (HR = 1.01; 95% CI 1.00–1.01; p = 0.004); 

2018 — 35,982,0 (HR = 1.02; 95% CI 1.02–1.03; p < 0.001); 

2019  —  35,616.2 per 100,000 of the total population 

(HR  =  1.01; 95% CI 1.01–1.02; p  <  0.001). The average 

4-year RD rate was 35,529.0 per 100,000 of the total 

population. In 2020, the RD index increased to 37,056.8 

(HR  =  1.04; 95% CI 1.04–1.05; p  <  0.001); in 2021, to 

40,624.9 per 100,000 of the total population (HR  =  1.14; 

95% CI 1.14–1.15; p  <  0.001). In 2021, a higher than the 

average Russian indicator of the total population (40,624.9 

per 100,000 of the total population) was registered in the 

NWFD — 49,744.0 (HR = 1.22; 95% CI 1.21–1.24; p < 0.001), 

UFD — 46,756.1 (HR = 1.15; 95%CI 1.14–1.16; p < 0.001), 

VFD — 44 786.8 (HR = 1.10; 95% CI 1.09–1.11; p < 0.001), 

SFD — 41 831.9 (HR = 1.03; 95% CI 1.02–1.04; p < 0.001). 

In 2021, the highest RD rates were recorded in the Nenets 

Autonomous District of the Northwestern Federal District 

(65,189.6), the Chukotka Autonomous District of the Far 

Eastern Federal District (63,589.6), the Vladimir Region of 

the Central Federal District (59,023.3), the Oryol Region of 

the Central Federal District (59,010.5 per 100,000 of the 

total population). The lowest RD rates were recorded in the 

Kabardino-Balkarian Republic (21,714.9 per 100,000 of the 

total population), the Republic of Ingushetia of the North 

Caucasus Federal District (20,131.4), the Chechen Republic 

of the North Caucasus Federal District (16,528.7).

In 2020, the COVID-19 disease of the total Russian popu-

lation in terms of access to medical institutions was regis-

tered at the level of 3391.1 cases per 100,000 of the total 

population (4,966,644 people) with a 2.4–fold increase in the 

disease in 2021 — 8,085.7 cases per 100,000 of the total 

population (11,818,983 people). In 2021 The highest rates 

of COVID-19 were detected in the Northwestern Federal 

District (10,625.6), UFD (9,684.2), and Central Federal District 

(8,969.4 cases per 100,000 of the total population). In the 

Southern Federal District, the incidence of COVID-19 in-

creased by 3.5 times: from 1835.3 in 2020 to 6386.3 cases 

per 100,000 of the total population in 2021. The highest inci-

dence of COVID-19 in 2021 was registered in St. Petersburg 

(NWFD) at 13814.5 per 100,000 of the total population (74 

3820 people), representing a 2.4-times increase compared 

to 2020 (5856.8 per 100,000 of the total population — 315 

751 people). In Moscow (CFD), the incidence of COVID-19 

was higher than the national average, but lower than in St. 

Petersburg: 2020  —  6191.0 cases per 100,000 (784,192 

people); 2021 — 8976.0 cases per 100,000 of the total pop-

ulation (1,135,919 people), respectively.

COVID-19 incidences in the total population are below 

the national average in 2021. They were registered in the 

North Caucasus Federal District (3975.9), Southern Federal 

District (6386.3), Far Eastern Federal District (7295.3), VFD 

(7635.8), SFD (7913.3 cases per 100,000 of the total pop-

ulation). In terms of Russian Federal Subjects, the lowest 

rates of COVID-19 were detected in 2021 in the Chechen 

Republic of the North Caucasus Federal District at 1170.1 

cases per 100,000 of the total population.

As well as pneumonia, acute laryngitis and trachei-

tis occupied a leading place in the structure of separate 

RD morbidity of the total population in 2021. Compared 

with the average level for 2016–2019 (2387.6 per 100,000 

of the total population), the incidence of acute laryngitis 

and tracheitis of the total population in 2020 decreased to 

2309.2 (HR  =  0.97; 95%CI 0.95–0.98; p  <  0.001) and in 

2021 — 2215.2 (HR = 0.93; 95%CI 0.91–0.94; p < 0.001). 

The incidence of pneumonia in the total population 

hardly differed 2016 and 2017, while in 2018 and 2019, 

an increase occurred: 2016 — 462.5 per 100,000 of the 

Table 1. Total incidence of respiratory diseases of the total population of the Russian Federation in 2016–2021

Territory

Total RD incidence (per 100,000 people)

Years

2016 2017 2018 2019 2020 2021

RUSSIA 40,055.2 40,357.2 40,958.7 40,694.7 41,862.9 45,560.7

CFD 37,784.6 37,658.0 38,352.1 38,142.3 38,836.9 42,282.2

NWFD 50,180.9 50,547.9 51,659.9 50,224.1 49,599.5 55,680.9

SFD 33,226.2 33,260.5 33,611.4 34,363.1 34,518.4 37,185.5

NCFD 30,420.8 30,699.6 29,334.1 30,423.9 32,300.6 33,292.3

VFD 43,762.0 43,968.1 44,783.2 43,866.8 46,756.2 49,837.3

UFD 41,861.3 42,623.3 44,326.8 44,460.8 46,504.5 51,497.4

SFD 40,086.0 41,222.4 41,866.4 41,434.4 42,976.2 48,059.9

FEFD 41,285.9 41,930.9 41,527.1 41,586.9 41,299.0 44,988.8

Table prepared by the authors
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total population; 2017 — 457.7 (p = 0.49); 2018 — 514.6 

(HR = 1.11; 95% CI 1.08–1.14; p  < 0.001); 2019 — 524.4 

(HR = 1.13; 95% CI 1.10-1.17; p < 0.001) (Table 2). Compared 

with the average level for 2016–2019 (489.7 per 100,000 of 

the total population), the incidence of pneumonia in 2020 

and 2021 increased 2.8 times: 1358.4 (HR = 2.77; 95% CI 

2.69–2.86; p < 0.001) and 1366.6 (HR = 2.79; 95% CI 2.70–

2.88; p < 0.001), respectively. An increase in the incidence 

of pneumonia in 2020–2021 was noted in all territories of 

the Russian Federation with a maximum increase in the 

incidence of pneumonia in 2021 in the Southern Federal 

District, North Caucasus Federal District, VFD, and the Far 

Eastern Federal District.

Compared with the average level for 2016–2019 (1156.6 

per 100,000 population), there was a decrease in 2020 and 

2021 of chronic and unspecified bronchitis and lung em-

physema in the total population (1092.1; HR = 0.74; 95% CI 

0.72–0.75; p < 0.001) and 1055.3 cases (HR = 0.97; 95% CI 

0.94–0.99; p = 0.008), respectively.

The average level of the total population for 2016–2019 

of bronchial asthma (BA) was 1058.3; this did not sig-

nificantly change in 2020 (1059.4; p = 0.936) and in 2021 

(1073.1; p = 0.320).

Compared with the average level of chronic obstructive 

pulmonary disease (COPD) in the total population for 2016–

2019. (562.3 per 100,000 of the total population) in 2020, 

the morbidity index decreased to 542.3 (HR = 0.96; 95% CI 

0.94–0.99; p = 0.004) and did not change in 2021 — 529.3 

(p = 0.065) 

The average level of the total population for 2016–2019 

with other interstitial pulmonary diseases, purulent and ne-

crotic conditions of the lower respiratory tract, and other 

pleural diseases was 24.7 and did not change in 2020 (27.7 

cases; p = 0.127), but increased in 2021 — 39.5 respec-

tively (HR = 1.43; 95% CI 1.26–1.62; p < 0.001). 

According to the data of statistical forms No. 14, in 

2019, inpatient treatment for RD (J00-J98 ICD-10) was car-

ried out in only 1,541,339 adult patients aged 18 and over, 

among whom 24,816 people died (1.6%). 252,105 people 

were treated in hospital for acute respiratory infections 

(ARI) of the upper respiratory tract (URT) (J00-J06 ICD-10); 

among these, 38 people died (0.02%); with lower respira-

tory tract infections (LRT) (J20-J22 ICD-10), 63,829 people 

were affected, of whom 7 people died (0.1%); pneumonia 

(J12-J18 ICD-10)  —  439,901 people, 10,510 people died 

(2.39%).

Although in 2020, the number of patients aged 18 and 

over who received inpatient treatment for RD decreased, 

the lethality increased by 3 times. A total of 1,348,122 adult 

patients were discharged from hospitals, of whom 65,997 

died (4.9%; p < 0.001): URT ARI– 172,366 people, 28 peo-

ple died (0.02%) and LRT ARI– 45,333 people, 205 people 

died (0.45%; p  <  0.001), pneumonia  —  646,444 people, 

47,939 people died (7.42%; p < 0.001). 

In 2021, the number of patients aged 18 and over who 

received inpatient treatment for RD continued to decrease, 

but lethality among them increased mainly due to pneu-

monia. A total of 1,008,875 adult patients were discharged 

from hospitals, 64,909 people died (6.43%; p  <  0.001), 

among whom URT ARI– 128,922 cases, 40 people died 

(0.03%) and LRT ARI  —  45,333 cases, 205 people died 

(0.45%; p < 0.001); pneumonia — 378,715 cases, 48,711 

died people (12.86 %; p < 0.001). 

In connection with COVID-19 (U07.1-U07.2 ICD-10) in 

2020, 1,902,903 people were discharged from hospitals 

at the age of 18 or more, among whom 1,154,77 people 

died (6.07%), 3,588,017 people were discharged in 2021, 

458,529 people died (12.78%; p < 0.001).

Among children 0–17 years old in 2019, only 18,098 

people were discharged from hospitals in connection with 

RD, 334 people (0.02%) died, including 779,103 people with 

ARI, 12 people (0.002%) died and LRT — 492,981 people, 

10 people (0.002%) died; with pneumonia — 272,339 peo-

ple, 226 people died (0.080%). 

In 2020, there were only 1,095,976 children aged 0–17 in 

hospitals for RD, 313 people died (0.029%), among whom 

URT ARI– 469,594 people, 13 people died (0.003%) and 

LRT ARI — 314,116 people, 5 people died (0.002%); with 

pneumonia — 143,627 people, 213 people died (0.148%; 

p < 0.001).

In 2021, among children 0–17 years old, only 1,170,033 

people were discharged from hospitals for RD. 339 people 

died (0.029%), among whom URT ARI — 508,705 people, 

10 people died (0.002%) and LRT ARI — 333,031 people, 

16 people died (0.005%; p < 0.001), 139,279 people died 

with pneumonia, 239 people died (0.171%; p < 0.001). 

In connection with COVID-19 (U07.1–U07.2 ICD-10), 

44,964 children were discharged from hospitals in 2020, 

Table 2. Incidence of pneumonia of the total population of the Russian Federation in 2016–2021

Territory

Total incidence of pneumonia (per 100,000 people)

Years

2016 2017 2018 2019 2020 2021

RUSSIA 462.5 457.7 514.6 524.4 1358.4 1366.6

CFD 375.7 382.1 430.8 414.2 1190.0 1336.8

NWFD 470.7 471.9 514.9 452.7 1071.2 1358.4

SFD 483.3 448.6 492.5 479.5 1119.7 1551.9

NCFD 380.0 423.4 419.2 465.2 1535.2 1377.8

VFD 509.3 529.7 579.7 575.2 1829.2 1391.8

UFD 503.7 459.8 567.9 660.1 1178.2 1130.6

SFD 520.4 484.4 557.8 609.6 1447.6 1336.9

FEFD 558.4 526.3 647.7 749.2 1286.1 1418.9

Table  prepared by the authors
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of which 40 died — 0.090%. In 2021, 85,838 children were 

discharged, that is, 1.9 times more, of which 164 died 

(0.191%; p < 0.001).

Thus, the total number of RD patients discharged from 

hospitals in 2019 was only 3,341,437, 25,150 people died 

(0.75%), in 2020 — only 2,444,098 people, 66,310 people 

died (2.71%; p < 0.001), in 2021 — only 2,178,908 people, 

65,248 people died (2.99%; p < 0.001). 

In 2020, only 1,947,867 people with COVID-19 were dis-

charged from hospitals, including 115,517 people (5.93%) 

died, in 2021  —  only 3,673,855 people, 458,693 people 

died (12.48%; p < 0.001).

According to Russian Federal State Statistics Service, in 

the structure of mortality rates from all causes per 100,000 

population in 2021 (1,673.9 cases) RD ranked 5th (78.7 

cases — 4.7% of all cases) after diseases of the cardiovas-

cular system (640.3 cases — 38.3% of all cases), mortality 

from COVID-19 (319.1 cases — 19.1% of all cases), neo-

plasms (194.1 cases — 11.6% of all cases), external causes 

(95.1 — 5.7% of all cases) [7].

If in the period 2016–2019 there was a decrease in 

RD mortality from 48.0 to 40.3 per 100,000 popula-

tion (p < 0.001), then in the period 2020-2021 there was 

an increase in RD mortality of the total population of the 

Russian Federation (Fig. 2) [7–9].

The increase in RD mortality in 2020 compared to 2019 

(40.3 cases per 100,000 of the total population) amounted 

to 72.46% (69.5%; p < 0.001); in 2021, the corresponding 

figure was 95.3% (78.7%; p < 0.001). An increase in the RD 

mortality of the population in 2020 and 2021 was noted 

in all territories of Russia, but above the average Russian 

level in 2021. Mortality was registered in the Volga Federal 

District (102.7 per 100,000 population), Far Eastern Federal 

District (111.0), SFD (93.1), and Southern Federal District 

(88.4 cases) (Table 3).

Below the average Russian level, the respiratory dis-

ease mortality rate was registered in the UFD (49.1), NWFD 

(55.8), Central Federal District (64.5), and North Caucasus 

Federal District (65.9 per 100,000 population). Among the 

subjects of the Russian Federation, the highest respira-

tory disease mortality rate in 2021 was recorded among 

the population of the Bryansk region of the Central Federal 

District (261.7 per 100,000 population). High respiratory 

disease mortality rates in 2021 were registered in the sub-

jects of the Volga Federal District: the Kirov Region (256.3 

per 100,000 population), the Republic of Mari El (231.8), 

Table 3. Mortality rates from the respiratory diseases of the total population in the federal districts of the Russian Federation in 2016–2021

Total respiratory diseases mortality rate (per 100,000 people)

Territory

Years

2016 2017 2018 2019 2020 2021

RUSSIA 48.0 42.2 41.6 40,3 65.9 78.7

CFD 50.5 42.1 41.3 37.7 55.5 64.5

NWFD 46.5 42.0 37.8 36.3 45.5 55.8

SFD 36.6 32.0 33.6 35.7 59.1 88.4

NCFD 32.5 30.7 27.7 28.0 72.9 65.9

VFD 49.3 44.0 44.7 43.7 84.1 102.7

UFD 44.7 39.8 34.8 30.2 52.2 49.1

SFD 59.7 55.6 55.4 54.7 81.9 93.1

FEFD 52.7 44.0 53.2 57.0 78.8 111.0

Table prepared by the authors
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Figure 2. Dynamics of mortality rates from respiratory diseases of the total population of the Russian Federation in 2016-2021. (Polynomial trend line. * — reliability 

of differences in indicators (p < 0.001)
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the Republic of Bashkortostan (222.1), and in the Republic 

of Mordovia (114.5 per 100,000 population). The lowest 

respiratory disease mortality rate was registered in 2021 

in Moscow Central Federal District (21.7), St. Petersburg 

NWFD (23.9), and Yamal-Nenets Autonomous District of 

the UFD (24.2 per 100,000 population). 

The respiratory disease mortality rate had a direct rela-

tionship with age. In 2021, the respiratory disease mortal-

ity rate of the total population of the Russian Federation at 

the age of 0-17 years was 2.2; of the able–bodied popula-

tion — 27.2; over the working age — 254.7 per 100,000 of 

the population of the corresponding age. The highest res-

piratory disease mortality rates were registered in the age 

group of 85 and older: in 2020 — 561.1, in 2021 — 713.0 

per 100,000 population (the ratio of the level of 2021 to 

2020 was 127.1%). 

Among individual federal districts, the highest respira-

tory diseases mortality rate in 2021 were recorded in the Far 

Eastern Federal District: at the age of 0–17 years — 4.5; work-

ing–age population — 41.3; older than working age — 407.4 

per 100,000 population of the corresponding age.

Among the subjects of the Russian Federation, the 

highest respiratory disease mortality rates are registered in 

the Republic of Bashkortostan of the Volga Federal District: 

0–17 years old — 5.6; able–bodied population — 56.0; old-

er than working age — 800.1 per 100,000 population of the 

corresponding age. The lowest mortality rates were regis-

tered in the Central Federal District of Moscow: among the 

total working-age population (6.4), older than the working 

age (66.6 of the corresponding age).

Among all men in 2020, the respiratory disease mortal-

ity rate was 84.5 per 100,000 male population (58,968 peo-

ple); in 2021, it increased to 91.4 (64,155 people — +8.2%); 

p < 0.001. Among all women, the respiratory disease mor-

tality rate in 2020 was 2.83 times lower than that of men, 

amounting to 29.9 (37,571 people), p < 0.001; in 2021, it 

was 2.36 times lower — 38.8 per 100,000 female popula-

tion (50,572 people — +29.8%), p < 0.001. In 2021, among 

men of working age, the respiratory disease mortality rate 

was 3.2 times higher than among women (40.6 and 12.7, 

respectively, per 100,000 of the population of the corre-

sponding age and gender; p < 0.001); in men older than 

working age, it was 2.4 times higher (431.2 and 179.4, 

respectively; p  <  0.001). In 2021, the respiratory disease 

mortality rate of men of working age was higher than the 

average Russian level in the Far Eastern Federal District 

(59.5), CFD (50.0), VFD (49.9), SFD (43.4 per 100,000 of the 

corresponding age population). Below-average Russian 

mortality rates were recorded in the Northwestern Federal 

District (35.3), Central Federal District (34.0), UFD (27.8), 

and North Federal District (26.5 per 100,000 of the popu-

lation of the corresponding age). In 2021, the respiratory 

disease mortality rate of women of working age above the 

national average was also registered in the Far Eastern 

Federal District (20.4), the SFD (16.6), the Volga Federal 

District (15.1), the Southern Federal District (15.1 per 

100,000 population of the appropriate age); below average 

Russian mortality rates were recorded in the Northwestern 

Federal District (10.5), Central Federal District (9.8), North 

Caucasus Federal District (9.4), and UFD (8.3).

In the structure of the total RD mortality, the propor-

tion of pneumonia mortal rate (J12-J16, J18) in 2021 was 

65.3%. The levels of mortality rate from pneumonia in 2021 

of the total population increased by 3.2 times compared to 

2019 (16.3 per 100,000 villages): 2020 — 39.8 (p < 0.001); 

2021 — 51.3 (p < 0.001) (Table 4). The increase in mortality 

from pneumonia in 2021 compared to 2020 has amount-

ed to 28%. Above-national-average morality rates in 2021 

were registered in the Far Eastern Federal District (81.9 

per 100,000 population), the SFD (63.9), the VFD (66.5), 

the Southern Federal District (66.7 per 100,000 popula-

tion), and the lowest mortality are in the UFD (21.7), Central 

Federal District (37.9), North Caucasus Federal District 

(38.6), Northwestern Federal District (41.8). Among the 

working-age population in 2021 The mortality from pneu-

monia was 20.3 per 100,000 of the population of the corre-

sponding age. The highest mortality from pneumonia in this 

age group were recorded in the Far Eastern Federal District 

(33.9 per 100,000 population of the corresponding age), 

the SFD (25.6), the VFD (24.5), the Southern Federal District 

(23.0), while the lowest mortality rates were recorded in 

the UFD (11.3), the North Caucasus Federal District (12.6), 

the Central Federal District (15.8), and the Northwestern 

Federal District (19.8).

Mortality from COPD (J41, J42, J44) of the total popula-

tion of the Russian Federation ranged from 22.5 in 2016 to 

21.4 per 100,000 population in 2021 (p>0.05). In the struc-

ture of total RD mortality COPD mortality rate was 26.0%.

Table 4. Mortality rates from pneumonia of the total population in the federal districts of the Russian Federation in 2016-2021

Total pneumonia mortality rate (per 100,000 people)

Years

Territory 2016 2017 2018 2019 2020 2021

RUSSIA 21.3 17.8 17.5 16.3 39.8 51.3

CFD 22.2 17.0 16.9 14.8 31.2 37.9

NWFD 30.9 27.0 23.2 21.5 31.2 41.8

SFD 19.3 15.5 16.1 18.1 41.0 66.7

NCFD 6.4 4.7 4.9 5.6 45.9 38.6

VFD 17.2 15.1 15.6 12.7 48.8 66.5

UFD 16.6 13.9 10.5 8.3 25.6 21.7

SFD 26.8 24.4 26.5 25.4 52.0 63.9

FEFD 34.6 28.3 26.1 29.5 49.5 81.9

Table prepared by the authors
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The bronchial asthma (J45-J46) mortality rate of the 

total population of the Russian Federation in 2021, which 

did not change, ranged from 1.0 per 100,000 population in 

2016 to 0.8 in 2021 (p > 0.05).

In 2021, the contribution to the overall mortality struc-

ture of COVID-19 was 19.1%. Compared with 2020, there 

was a 3.2-fold increase in mortality rate due to COVID–19 in 

2021 — from 98.8 (144,691 people) to 319.1 deaths (465,525 

people) per 100,000 population (p < 0.001). An increased 

mortality rate from COVID-19 in 2021 was noted in all eight 

federal districts in 85 subjects of the Russian Federation. 

A higher mortality rate from COVID-19 than the average 

Russian level in 2021 was registered in the Northwestern 

Federal District (370.5), Central Federal District (367.7), 

UFD (355.1 deaths per 100,000 population). Among 

Russian Federal Subjects, the highest mortality rates from 

COVID-19 in 2021 occurred in the Orenburg region of the 

Volga Federal District — 472.6; Kursk region of the Central 

Federal District — 465.7; Oryol region of the Central Federal 

District — 460.9; Voronezh region of the Central Federal 

District  —  460.4; Omsk region of the SFD  —  448.1 per 

100,000 population. Below average mortality rates from 

COVID-19 in 2021 were observed in the North Caucasus 

Federal District (156.1), Far Eastern Federal District (228.0), 

SFD (294.0), VFD (312.2), and Southern Federal District 

(314.9 deaths per 100,000 population). Among the Russian 

Federal Subjects, the lowest mortality rates from COVID-19 

were noted in the Kirov Region of the Far Eastern Federal 

District — 65.2, the Chukotka Autonomous District of the 

Far Eastern Federal District — 76.3, the Republic of Tyva 

of the SFD  —  99.6, the Chechen Republic of the North 

Caucasus Federal District  —  103.2, and the Sakhalin 

Region of the Far Eastern Federal District  —  106.4 per 

100,000 population.

Compared to 2020, 2021 saw an increase in mortal-

ity from COVID-19 in all age groups, both among men and 

women. The highest mortality rates from COVID-19 were reg-

istered in the age group of 85 and older — 867.1 (2020) and 

3052.93 deaths (2021) per 100,000 population, respectively.

Compared to 2020, the mortality from COVID-19 in-

creased in 2021 among men by 2.7 times (from 107.3 

to 286.1 deaths per 100,000 population, respectively; 

p  <  0.001) and among women by 3.8 times (from 91.4 

to 347.8 deaths per 100,000 population, respectively; 

p < 0.001). Moreover, if in 2020 mortality was higher in men, 

then in 2021 a higher mortality was recorded in women.

Among men in 2021, mortality rates due to COVID-19 

above the national average (286.1 deaths per 100,000 pop-

ulation) were recorded in the Northwestern Federal District 

(344.0), Central Federal District (328.0), UFD (320.0), and 

Southern Federal District (287.9). The highest mortality rates 

from COVID-19 in men occurred in the Voronezh region of 

the Central Federal District (404.0 deaths per 100,000 pop-

ulation). Lower than the average Russian mortality rates due 

to COVID-19 in men were registered in the North Caucasus 

Federal District (146.4), Far Eastern Federal District (203.5), 

SFD (263.0), VFD (273.5 deaths per 100,000 population); 

the lowest mortality rate was recorded in the Kirov region 

of the VFD (61.5).

Among women in 2021, the mortality rate from 

COVID-19 was higher than the average in Russia (347.8 

deaths per 100,000 population) in the UFD (385.8), 

Northwestern Federal District (393.2), Central Federal 

District (401.6). Mortality rates below the average were 

recorded in the North Caucasus Federal District (164.9), 

Far Eastern Federal District (251.1), SFD (321.1), Southern 

Federal District (338.3), and VFD (345.5). The highest mor-

tality due to COVID-19 among women was registered in the 

Orenburg Region of the Far Eastern Federal District (533.2 

deaths per 100,000 population), the Ivanovo Region of the 

Central Federal District (507.0); the lowest mortality rate 

from COVID-19 was recorded in the Chukotka Autonomous 

District of the Far Eastern Federal District (53.1).

DISCUSSION

The presented analysis of official statistics from the Ministry 

of Health of the Russian Federation and Russian Federal 

State Statistics Service shows that during the epidemic 

circulation of the COVID-19 virus infection in 2020–2021, 

there was a significant increase in morbidity, hospital lethal-

ity and mortality of the total Russian population due to RD, 

in which structure pneumonia occupied a leading place. 

Compared to 2019, RD increased in the total population by 

13.59% in 2021; pneumonia — by 159.52%, and RD — by 

11.49%. Due to the conversion of hospitals for the treat-

ment of patients with COVID-19, the number of patients 

hospitalized for RD decreased in 2020 and 2021; however, 

the severity increased, which led to a 3.97-fold increase in 

lethality from these diseases. Thus, the number of patients 

discharged from hospitals for RD in 2019 amounted to 

3,341,437 people (lethality — 0.75%); in 2020 — 2,444,098 

people (lethality — 2.71%); in 2021 — 2,178,908 people (le-

thality — 2.99%). The main contribution to the lethality rate 

of the population aged 18 and over was made by pneu-

monia (J12-J18 ICD-10): 2019 — 439,901 people (10,510 

people died  —  2.39%); 2020  —  646,444 people (47,939 

people died — 7.42%); 2021 — 378,715 cases (48,711 peo-

ple died — 12.86%). A similar situation of increased lethal-

ity from pneumonia was noted among children aged 0–17 

years: 2019 — 272,339 people (226 people died — 0.08%); 

2020  —  143,627 people (213 people died  —  0.148%); 

2021 — 139,279 people (239 people died — 0.171%).

In 2020, in Russia, the incidence of COVID-19 of the 

total population in terms of access to medical institutions 

was registered at the level of 3391.1 cases per 100,000 

of the total population (4,966,644 people). This increased 

by 2.4 times in 2021 — 8,085.7 cases per 100,000 of the 

total population (11,818,983 people). In 2020 1,947,867 

people were discharged from hospitals with COVID-19, 

which amounted to 39.22% of all patients with COVID-19 

(lethality — 5.93%);  in 2022, 1.89 times more — 3,673,855 

people, that is, 31.08% of all patients with COVID-19 (lethal-

ity — 12.48%).

There were significant fluctuations in the levels of mor-

bidity, overall incidence and lethality from RD in the popula-

tion of different territories of the Russian Federation and age 

groups. As in the previous period, the highest incidence of 

RD in the population in 2020 –2021 was recorded in the ter-

ritories of the cold climate zone in the Northwestern Federal 

District, VFD, UFD, and SFD. The incidence of pneumonia 

among the population was higher than the national average 
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in 2021. It was registered in the Southern Federal District, 

the North Caucasus Federal District, the Far Eastern 

Federal District and the Far Eastern Federal District.

During the COVID-19 epidemic in 2020-2021, there 

was an increase in RD mortality compared to 2019 (40.3 

cases) by 72.46% in 2020 (69.5 cases), and in 2021 — by 

95.3% (78.7 cases per 100,000 of the total population). 

Above average Russian levels of RD mortality in 2021 were 

registered in the Far Eastern Federal District (111.0), the 

Volga Federal District (102.7), the SFD (93.1), the Southern 

Federal District (88.4 cases per 100,000 population). RD 

mortality increased with age and was higher among men 

than among women. In the structure of mortality from all 

RD, mortality from pneumonia (J12-J16, J18) in 2021 was 

65.3%. Mortality from pneumonia in the total population 

increased 3.2 times from 2019 (16.3) to 2021 (51.3 per 

100,000 population). While etiological verification of pneu-

monia in 2020–2021 involves practical difficulties, given the 

data on the circulation of a novel coronavirus infection, it 

can be assumed that a significant part of it is associated 

with a previous viral infection.

In 2021, the highest incidence rates of COVID-19 were 

detected in the Northwestern Federal District (10,625.6), 

UFD (9684.2), Central Federal District (8969.4 cases 

per 100,000 of the total population) and mortality from 

COVID-19 in 2021 were also registered in the population 

of the same territories of the Northwestern Federal District, 

Central Federal District, UFD.

The problem of the epidemic circulation of the new cor-

onavirus and the long-term course of the consequences of 

COVID-19 has posed new challenges that remain relevant 

for the healthcare system and the medical community at 

the present time. The severe course of COVID-19 is accom-

panied by multi-systemic manifestations of the disease in-

volving an increase in mortality [2]. In this regard, improving 

the methods of primary prevention and effective treatment 

of COVID-19 and other respiratory infections will be of great 

importance for public health. The development and wide-

spread introduction of a domestic vaccine against the new 

coronavirus since January 2021 made it possible to stop 

the epidemic and reduce mortality from COVID-19 in 2022. 

At the same time, the circulation of the new SARS-CoV-2 

coronavirus continues along with other respiratory infec-

tions. The study of data on vaccination of Russia against 

influenza and pneumococcal infection in Moscow confirms 

the need for wider coverage of these methods of preven-

tion of the population having a high risk of morbidity and 

mortality from respiratory infections [10]. A study of the risk 

factors for deaths in the adult population with COVID-19 

based on the presented data showed that elderly, male 

patients had the highest risk. This is consistent with the 

results of foreign studies conducted on large groups of pa-

tients. Data on primary care of the electronic healthcare 

platform of England (OpenSAFELY), which covered 40% 

of all patients, were analyzed. Data from 17,278,392 adults 

were compared with data from 10,926 patients who died 

from COVID-19. They confirmed that old age increases 

HR = 1.59 by 10 years (95% CI 1.19–2.13), as well as male 

gender — HR = 1.59 (95% CI 1.53-1.65), belonging to black 

peoples — HR = 1.48 (95% CI 1.30–1.69) and South-Asian 

peoples  —  HR  =  1.44 (95% CI 1.32-1.58) [11]. In older 

patients, chronic diseases that increase the risk of death 

are more common: coronary heart disease — HR = 5.16 

(95% CI 5.16-8.49), chronic renal failure  —  HR  =  3.69 

(95%CI 3.09–4.39), COPD  —  HR  =  3.55 (95% CI 1.88-

6.79), obesity with BMI of 40 and above — HR = 1.92 (95% 

CI 1.72–2.13), diabetes mellitus — HR = 1.92 (95% CI 1.48–

2.48), arterial hypertension — HR = 1.09 (95%CI 1.05–1.14) 

and other diseases [12]. According to the results of a com-

parative analysis of the data of 12,007 patients (10,761 with 

favorable and 1,246 with unfavorable COVID–19 outcomes) 

from 66 hospitals in the Moscow region, it was found that 

in the absence of comorbid conditions, the death rate was 

9.4%; with one comorbid condition — 13.9% (p < 0.001); 

with multimorbidity — 24.8% (p < 0.001) [13].

Smoking at the time of the disease also increased the 

incidence of an adverse outcome (HR = 1.07; 95%CI 0.98-

1.18) [12]. The adult population of Russia is characterized 

by a high prevalence of smoking among both men and 

women [14]. With the exception of the North Caucasus 

Federal District, the prevalence of smoking among men in 

other federal districts of Russia in 2021 exceeded 35.8%. 

Among women, the prevalence of smoking is higher than 

the national average (9.2%) registered in the Northwestern 

Federal District (12.6%), the UFD (11.4%), the SFD (12.7%) 

and the Far Eastern Federal District (18.9%), whose popula-

tion is characterized by high incidence of acute and chronic 

RD.

Representing one of the strategic directions of medical 

science, pulmonology actively uses innovative methods of 

diagnosis and treatment in order to preserve the health of 

the Russian population [13]. The development and imple-

mentation of scientifically based RD prevention measures 

will help reduce morbidity and mortality, increase the dura-

tion of socially active life, and reduce the economic burden 

on the state due to RD.

CONCLUSIONS

1. Compared with 2019, the total RD morbidity of the total 

population of Russia in 2021 increased by 11.49%, while 

the RD morbidity of the total population increased by 

13.59%, mainly due to the increased incidence of pneumo-

nia. Excesses in the average level of RD morbidity in Russia 

in 2021 were noted in four federal districts: SFD, VFD, UFD 

and NWFD.

2. Due to the increase in the number of patients with 

COVID-19, hospitalization due to RD decreased in 2020 

and 2021; however, the severity of infections increased, 

leading to a 3.97-fold increase in lethality from RD, primarily 

from pneumonia. 

3. In the period 2020–2021, there was an increase in 

RD mortality compared to 2019 by 72.46% in 2020 (69.5 

cases), and in 2021 — by 95.3% (78.7 cases per 100,000 

of the total population). Excesses of the average Russian 

level of RD mortality in 2021 were registered in the Far 

Eastern Federal District, VFD, CFD, and SFD. 

4. RD mortality increased with age and was higher 

among men than among women; however, in 2021, higher 

mortality rates among women were recorded. In the struc-

ture of mortality from all RD, the share of mortality from 

pneumonia (J12-J16, J18) in 2021 was 65.3%. Mortality 
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from pneumonia in the total population increased 3.2 times 

from 2019 (16.3) to 2021 (51.3 per 100,000 population).

5. The COVID-19 epidemic in 2020–2021, which was 

caused by the novel coronavirus SARS-CoV-2, had a sig-

nificant impact on the morbidity and lethality of the Russian 

population from RD.

6. The incidence of COVID-19 increased from 3,391.1 

cases per 100,000 of the total population (4,966,644 peo-

ple) in 2020 to 8,085.7 cases (11,818,983 people) in 2021, 

exceeding the national average in the UFD, Central Federal 

District, and Northwestern Federal District. 

7. An increase in mortality from COVID-19 in 2020–

2021 was registered in all Federal districts of the Russian 

Federation; moreover, if in 2020 the mortality of men was 

higher, then in 2021 mortality was higher for women. 

Excesses in the average Russian mortality from COVID-19 

in 2021 were recorded in the Northwestern Federal District, 

Central Federal District, and UFD.

8. The increase in mortality from COVID-19 in 2021 was 

noted in all age groups; however, the highest levels were 

recorded in patients over the age of 85: among men — 2.7 

times; among women — 3.8 times. 

9. Due to the continuing circulation of a novel corona-

virus infections among the Russian population at the same 

time as other respiratory diseases, it is necessary to de-

velop a program for the prevention of RD.
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