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Summary. Investigation purpose – to analyze and summarize data about medical-sanitary consequences of major emergency situ-
ations (ES) in the world for last 10 years (2012–2021).
Materials and methods of the investigation. An object of investigation – data base about major ES in the world (The Emergency Events
Database, EM-DAT: OFDA/CRED) [https://public.emdat.be/]. Average annual data is presented by median, upper and lower
quartiles (Me [q25; q75]). Risks of injury, illness or death because of ES were calculated for 1 million people (�10–6). Analysis of
dynamic of changing medical-sanitary indicators of consequences of major ES in the world were provided by analysis of dynamic
series with calculating of 2nd stage polynomial trend and determination coefficient.
Investigation results and their analysis. From 2012 till 2021 in EM-DAT data base 5533 major ES were presented, including 877 nat-
ural disasters, 1814 technogenic disasters. With low determination coefficients polynomial trends show, as rule, a tendency of ES
number reduction, decreasing of risks of injury, illness and appearance of ES with medical-sanitary consequences.
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Резюме. Цель исследования – проанализировать и обобщить данные о медико-санитарных последствиях круп-
ных чрезвычайных ситуаций (ЧС) в мире за 10 лет (2012–2021).
Материалы и методы исследования. Объект исследования – база данных о крупных ЧС в мире (The Emergency Events
Database, EM-DAT: OFDA/CRED) [https://public.emdat.be/]. Среднегодовые данные представлены медианой,
верхним и нижним квартилем (Me [q25; q75]). Риски погибнуть, получить травму или заболеть вследствие ЧС вы-
числяли на 1 млн населения (x10–6). Анализ динамики изменения медико-санитарных последствий крупных ЧС в
мире проведен при помощи анализа динамических рядов с расчетом полиномиального тренда 2-го порядка и коэф-
фициента детерминации.
Результаты исследования и их анализ. В базе данных EM-DAT за период с 2012 по 2021 гг. представлены 5533
крупных ЧС, из них природных – 3807, техногенных – 1726. При невысоких коэффициентах детерминации по-
линомиальные тренды демонстрируют, как правило, тенденцию уменьшения количества ЧС, риска погибнуть в них,
получить травму или заболеть и риска возникновения ЧС с медико-санитарными последствиями. 
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A number of modern scientific works indicate that at pres-
ent there is a tendency of increase in number of emergency
situations (ES). At the same time, improvement of preventive
measures, prediction of risk of natural disasters and recog-
nition of their precursors, improvement of working conditions
and safety can lead to a decrease in the number of emer-
gencies.

The aim of the study is to analyze and to summarize data
on the health consequences of major ES in the world for 10
years (2012-2021).

Materials and methods of the study. The object of the
study is a database of large emergencies in the world — The
Emergency Events Database (EM-DAT: OFDA/CRED) [1, 2].
The database was created with the support of the World
Health Organization (WHO) and the Government of Bel-
gium. The Centre for Research on the Epidemiology of Dis-
asters (CRED) at the Catholic University of Leuven (UCLou-
vain) and the Office of Foreign Disaster Assistance (OFDA)
of the United States Agency for International Development
(USAID) support EM-DAT.

EM-DAT database allows to search the data on emer-
gencies by their type (natural, man-caused, complex), med-
ical and health and socio-economic consequences for the
population of the world, separate continents and countries.
Search results can be presented in the form of Excel tables
or cartograms [https://public.emdat.be/] - fig. 1.

The basis for the inclusion of emergencies in the EM-DAT
database are the following indicators — as a whole or sep-
arately:
● number of deaths — 10 people or more;
● number of victims — 100 and more;
● number of injured — 100 and more;

● emergency state in the region;
● application for international assistance.
In Russian normative documents there is no concept of

"large emergencies". According to the scale and conse-
quences emergencies are divided into local, municipal, in-
ter-municipal, regional, inter-regional and federal1. We be-
lieve that, according to EM-DAT, local regional, inter-re-
gional and federal emergencies may be referred to major
emergencies. A list of some of the major ES in the world in
the years 2002-2006 was presented in the articles by V.A.
Akimov and I.I. Sokolov [3, 4].

In many scientific publications EM-DAT database has
been used for analysis of the consequences of major ES in
the world including Russia [5-8]. The articles by A.A. Vostriko-
va and O.A. Morozova present a comparative analysis of
the domestic and foreign data on emergencies in Russia in
2010-2020 and identify the problems associated with tak-
ing statistical data into account [9, 10]. It was pointed out
that it is necessary to synchronize the information presented
in the annual state reports of the Ministry of Emergencies of
Russia "On the state of protection of the population and ter-
ritories of the Russian Federation against natural and man-
made emergencies" with EM-DAT data, in particular, to
correctly assess damage from various types of man-made
and natural disasters on a global scale2.

1 On the classification of emergency situations of natural and man-made
character: Decree of the Government of the Russian Federation of 21 May
2007 ¹304 (with amendments and additions). URL: http://www.consul-
tant.ru/document/cons_doc_LAW_68490/
2 On the State of Protection of Population and Territories of the Russian

Federation from Emergencies of Natural and Man-Made Nature in 2021:
State Report of the Academy of Civil Defense of Russia. М., 2022. 251 p.

Рис. 1. Картограмма стран мира по количеству крупных техногенных ЧС (2012–2021)
Fig. 1. Cartogram of the countries of the world by the number of major technological emergencies (2012–2021)
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This study analyzes data on the number of emergencies,
including natural and man-made, the number of people
killed and injured or sick as a result of emergencies.

Based on data on the number of individuals in the world
at risk in an ES and the number of negative consequences
of an ES, individual risks of dying and being injured or be-
coming ill as a result of an ES are calculated. The resulting
risks are likely to be used only for large-scale scientific gen-
eralizations, since specific regions have their own proba-
bilities of negative consequences, such as natural disasters
in Southeast Asia or Oceania. It is likely that they charac-
terize the so-called acceptable risks and direct regional
leaders to develop measures to prevent disasters or minimize
their consequences.

The results of the study were tested for the normality of the
distribution of signs. Given the relatively short observation pe-
riod and the marked variability of the indicators, the mean
annual data are represented by the median, upper and
lower quartiles (Me [q25; q75]). Risks of death, injury, or ill-
ness due to emergencies were calculated per 1 million peo-
ple (×10-6). Population numbers by year were taken from
[https://countrymeters.info/ru/]. Since usually the data on
the number of emergencies are provided at the end of the
year, and the population number on the website — at the be-
ginning of the year (as of January 1), in determining the risks
the data on the population were taken for the previous year.
The dynamics of the data were determined by analyzing the
dynamic series with the calculation of the polynomial trend
of the 2nd order and the coefficient of determination (R2) —
the more was R2, the more objectively formed the trend [11].
The consistency of the trends of the signs under study was as-
sessed using Pearson correlation coefficient (r).

Results of the study and their analysis.
Total number of emergencies. From 2012 to 2021, 5,533

large-scale emergencies are presented in the EM-DAT data-
base, with an annual average of 549 emergencies [533;
588]. In the world, 225,100 people died in 10 years as a
result of large-scale emergencies; the average annual figure
is 19,400 [17.7; 27.4]. [17,7; 27,4]. The highest number
of people killed in emergencies — 33.7 thousand — was in
2015, mainly due to natural disasters (floods, storms,
tsunamis) in Asia and Oceania.

The number of persons injured or sick in emergencies was
2 million 670 thousand over 10 years. It should be noted a
marked variability of indicators in dynamics, the average an-
nual indicator — 161.8 [112.3; 261.8] thousand people.
The ratio of the number of people who died to those who
were injured or sick was 1:12.

For the world's population, the risk of death in a major ES
was 2.56 [2.30; 3.78]×10-6 persons/year; the risk of in-
jury or illness in an ES was 21.27 [15.48; 34.87]×10-6 per-
sons/year. The probability of death in a major ES was
about 3 people per 1 million population per year, and the
risk of injury or illness was 21 people per 1 million popula-
tion per year.

Fig. 2 shows the dynamics of generalized indicators in ma-
jor emergencies in the world.

With low coefficients of determination, the polynomial
trends show: the number of major ES tends to a flat U-curve
with an increase in 2016 due to meteorological ES and in
2019 due to biological ES (viral infections) — see Fig. Fig-
ure 2A; number of deaths in an ES (see Figure 2B) and risk

of death in an ES (see Figure 2C) — trend of decreasing data;
risk of injury or illness — trend of increasing data with de-
creasing indicators in the last observation period — see Fig-
ure 2D. Of note, this risk was in 2019 165×10-6 due to a
significant increase in the number of victims — 1 million 166
thousand people — in biological emergencies as a result of
viral infections.

The congruence of indicators of the number of ES and the
number of people killed in them is moderately positive and
close to statistically significant — r = 0.540; p < 0.1.

Natural emergencies. In 2012-2021, 3,807 major nat-
ural disasters were recorded in the EM-DAT database, with
an annual average of 371 [349; 402]. During the analyzed
period, 169.1 thousand people in the world died in these
emergencies, the average annual index — 15.2 [11.9;
22.2] thousand people; 2 million 609 thousand people
were injured or fallen ill in emergencies, the average annu-
al index — 156.7 [108.1; 257.4] thousand people. The ra-
tio of the number of people killed in natural emergencies to
the number of those injured or sick was 1:15.

In the structure of all large ES the share of natural ES was
68,8%; the share of those who died — 75,1; the share of
those who were injured or sick — 97,7%, due to which the
dynamics of the listed indicators almost coincided with the
data on the total number of large ES — see Fig. 2.

In large natural ES the average annual risk of death was
1.98 [1.65; 2.93]×10-6 persons/year; the risk of injury or
illness was 20.59 [14.90; 34.29]×10-6 persons/year.

Man-made emergencies. During the analyzed period we
indexed 1726 major man-made disasters in the EM-DAT

Рис. 2. Динамика: количества крупных ЧС в мире - A; числа погиб-
ших в них - B; риска погибнуть в них - C; риска получить траву или
заболеть - D
Fig. 2. Dynamics of the number of major emergencies in the world (A),
deaths in them (B),risks of death (C) and injury or illness due to emer-
gency (D)
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database, with an average annual number of 187 [170;
204]. There were 56 thousand people killed in man-made
emergencies, the average annual number being 5.4 [4.6;
6.5] thousand; the number of people injured or sick in man-
made emergencies who received emergency medical aid
was 61.4 and 5.3 [4.4; 8.1] thousand respectively.

In large natural emergencies, the ratio of those who died
to those who received emergency medical assistance (injured
and sick) was 1:1.1.

The risk of death during large man-made ES was 0.74
[0.61; 0.89]×10-6 persons/year; the risk of injury or illness
was 0.71 [0.58; 1.04]×10-6 persons/year. With different
significance coefficients of determination, the polynomial
trends of the number of large man-made emergencies (Fig.
3A), the number of deaths in them (Fig. 3B), the risk of
death in them (Fig. 3C), and the risk of injury or illness (Fig.
3D) showed a decreasing trend in the data.

Using information on major emergencies provided in the
EM-DAT database, risks of health consequences in China,

India, and the United States were calculated. As would be
expected, the risks of death in emergencies in these countries
were significantly lower than in the world, and the risks of
death in natural emergencies were higher than the risks of
death in man-made emergencies (Table).

With low coefficients of determination, the polynomial
trends in China and India showed a downward trend in the
risks of health consequences of major emergencies. In the
United States, there was an upward trend in the risks of
death in major emergencies (see table).

Conclusion
1. The EM-DAT database for the period from 2012 to

2021 recorded 5,533 major emergencies, of which 3,807
were natural and 1,726 were man-made.

2. With low coefficients of determination, polynomial
trends generally show a downward trend in the number of
ES, the risk of death in an ES, the risk of injury or illness, and
the risk of health consequences of an ES.

3. For the world population, the risk of death in major nat-
ural emergencies was 1.98 [1.65; 2.93]×10-6 per-
sons/year; the risk of injury or illness was 20.59 [14.90;
34.29]×10-6 persons/year; in man-made emergencies the
indicated risks were 0.74 [0.61; 0.89]×10-6 and 0.71
[0.58; 1.04]×10-6 persons/year respectively.

4. The presented risks can be characterized as admissible
and direct the heads of regions to develop measures for the
prevention of emergencies or minimize their medical and
sanitary consequences.

Рис. 3. Динамика: количества крупных техногенных ЧС в мире - A;
числа погибших в них - B; риска погибнуть в них – C; риска получить
травму или заболеть - D
Fig. 3. Dynamics of the number of major technological emergencies in
the world (A), deaths in them (B), risks of death (C) and injury or illness
due to emergency (D)
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